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1                  P R O C E E D I N G S

2                MS. SMITH:  Good evening.  The time is

3 now 6 p.m. on Tuesday, July 22, 2025.  My name is

4 Theresa Smith, and Secretary Patterson has appointed

5 me to serve as the hearing officer for tonight's

6 formal proceeding.

7                For ADA compliance, tonight's formal

8 proceeding offers closed captioning in a variation of

9 languages.  For those that would like to utilize this

10 feature, please be advised of the following steps:

11                If you are using a computer, there is a

12 "Show Captions" button located at the bottom of your

13 screen.  You will need to click that option.  If you

14 don't see the "Show Captions" button, you may have to

15 select the three dots that say "More."

16                Once you find the "Show Captions"

17 button, click the caret pointing up, which will bring

18 up the translation options.  You can select your

19 preferred language from there.  If your preferred

20 language is not listed, you can select "More," and all

21 the languages will be listed for you.

22                If joining in on a smartphone, please

23 select the "Captions" button at the bottom of the

24 screen indicated by "CC."  If your preferred language
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1 is not listed at the bottom, you may have to select

2 the three dots that say "More."  You will then select

3 "Meeting Settings" with the gear icon next to it.

4                Once the setting page comes up, located

5 at the very bottom, select "Translation Languages."

6 From there you'll be able to select your preferred

7 language, and then select "Done" at the top right

8 corner, and then "Done" again.

9                We ask that those joining in please

10 turn your cameras off and keep them off for the

11 remainder of the hearing.

12                To go on, if the captions are not

13 automatically popping up yet, you may need to select

14 "Captions" again and then "Show Captions".  So

15 hopefully by now everybody is connected properly.

16                And we will now move forward to begin

17 the hearing tonight.  First and foremost, I want to

18 thank everyone for taking time out of your busy

19 schedules to connect with us tonight.

20                We are here this evening to provide a

21 virtual platform for the State of Delaware's

22 Department of Natural Resources Environmental Control

23 to conduct a virtual public hearing on Docket Number

24 2025-R-CC-008, the proposed revisions to 7 DE Admin.
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1 Code 2101 Regulations for State Energy Conservation

2 Code.

3                The purpose of tonight's hearing is to

4 build a record in regard to the hearing matter by

5 providing a formal legal platform for the public to

6 learn about the proposed revisions and to enable the

7 public a platform to offer their verbal comment.

8                This hearing is being conducted

9 virtually.  No one is together in the same room.

10 Everyone is participating independently at their own

11 respective locations.  While we are not physically

12 gathered tonight, Zoom does generate a list of those

13 who are virtually present for this proceeding so the

14 department will have a record of those who have

15 electronically joined this event.

16                There is a court reporter virtually

17 present who will prepare a verbatim transcript of this

18 hearing pursuant to the statutory requirement for

19 DNREC to have the same prepared.  And as always, that

20 transcript will be posted on the hearing webpage

21 dedicated to this matter as soon as it is received.

22                In addition, I would encourage those

23 who are attending the hearing to also visit the

24 hearing webpage dedicated to this matter for
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1 additional details concerning the proposed revisions

2 to 7 DE Admin. Code 2101 Regulations for State Energy

3 Conservation Code.

4                The hearing record presented tonight,

5 along with other related documents, are posted on the

6 hearing -- DNREC's hearing webpage dedicated to this

7 matter.  The hearing webpage, again, can be found

8 online under the administrative law section of DNREC's

9 website.  That will be listed towards the end of

10 tonight's hearing.

11                At the conclusion of my introductory

12 remarks, I will be turning the hearing over to the

13 department staff to provide the presentation for the

14 record being generated in this matter.

15                Once the presentation concludes, those

16 persons who have pre-registered in advance of the

17 hearing will be acknowledged and provided an

18 opportunity to offer their verbal comment on the

19 proposed regulatory matter in alignment with DNREC's

20 standard comment protocols that will be discussed

21 greater -- in greater detail at that time.

22                Before we begin the presentation,

23 please be advised of the following protocols that

24 remain in place for all DNREC public hearings:
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1                All comment received must be limited

2 solely to the subject matter of tonight's hearing.

3 All comments pertinent to the subject matter of the

4 virtual hearing will be incorporated into the record

5 being generated in this matter.

6                In light of the Administrative Act

7 Procedure and to ensure that everyone who wishes to

8 offer comment for the secretary's consideration is

9 accommodated, the department is required to, at a

10 minimum, provide a comment period of 15 days after the

11 hearing.

12                There is only one authentic record of

13 the formal proceeding tonight, and it is the official

14 court report's verbatim transcript.

15                The statutory purpose of tonight's

16 hearing is to build a record with regard to the

17 department's proposed actions.  A record consisting of

18 the transcript of this hearing tonight, all written

19 comment, all exhibits, and eventually the hearing

20 officer report will be reviewed by Secretary

21 Patterson.

22                The secretary will ultimately issue an

23 order following that review process, containing his

24 decision on this matter and the reasons therefore.
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1 Per DNREC's standard hearing protocols, there will be

2 no Q-and-A or chat session available and permitted

3 during the hearing.

4                It is important to note no decision has

5 already been made by the department, nor will a

6 decision be made tonight with regard to the proposed

7 regulatory matter.

8                As previously stated, DNREC wishes to

9 ensure that everyone is enabled to offer their

10 comments for inclusion into the record being generated

11 in this matter.  As noticed in the legal ads and

12 online, the public comment period will be made open

13 through August 6, 2025.

14                Comments may be submitted directly to

15 DNREC through a comment form link on the hearing

16 webpage, via email to

17 dnrechearingcomments@delaware.gov, or via the U.S.

18 Postal Service at the physical address for DNREC

19 indicated on the hearing webpage and the public

20 notices previously issued in this matter.

21                Written comments to DNREC may not be

22 submitted using social media platforms such as

23 Twitter, Facebook, YouTube; links to videos; or text

24 messaging.
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1                Please remember that all comment

2 received, either through USPS or via the electronic

3 mechanisms noted just now, as long as received by the

4 department on or before August 6th, will bear the

5 exact same weight and will be considered equally by

6 the secretary prior to making his final decision in

7 this matter.

8                While all comments are appreciated,

9 each commenter must be limited solely to the subject

10 matter of tonight's hearing.  Multiple comments saying

11 the same thing do not outweigh one singular comment.

12 Simply put, comments are not votes.  A single

13 well-supported comment may carry more weight than a

14 thousand form letters.

15                I also want to note that only comments

16 submitted directly to DNREC and entered by myself into

17 the formal hearing record in this matter will be

18 posted on the hearing webpage and be considered by the

19 department as a part of the decision process.

20                The department has not partnered with

21 any outside organizations or websites to assist the

22 public submission of comments in this matter.  So

23 again, only submit comments to DNREC directly.

24                Lastly, the ultimate decision regarding
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1 this matter is made by DNREC Secretary Patterson.  The

2 formal -- this formal proceeding tonight acts as a

3 mechanism to enable the department to thoroughly vet

4 the hearing matter to the public and to let the public

5 know various ways to which comment may be submitted

6 for Secretary Patterson's consideration if so desired.

7                I will now hand it over to Anna Keating

8 with the Division of Climate Coastal and Energy to

9 provide the department's presentation.

10                Anna?

11                MS. KEATING:  Thank you, Theresa.

12                So the proposed regulatory action is to

13 adopt the 2024 International Energy Conservation Code

14 with zero-net-energy-capable amendments for

15 residential buildings, the 2024 IECC and ASHRAE

16 90.1-2022 for commercial and high-rise residential

17 buildings, and also to adopt Appendix RE for EV

18 charging infrastructure and Appendix CB for solar

19 ready zones, both amended to align with corresponding

20 statutory requirements.

21                The statutory requirements that guided

22 the development of this regulation are Title 16 of

23 Delaware Code, Section 7602, which requires the State

24 Energy Office to conduct a triannual review of the
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1 State Energy Code and also requires all new

2 residential building construction to be

3 zero-net-energy-capable as of December 31, 2025.

4                Section 7605 establishes solar-ready

5 zone requirements for new commercial buildings, and

6 Chapter 80 establishes EV charging infrastructure

7 requirements for new residential buildings.

8                Stakeholder engagement is a critical

9 aspect of both the informal and formal regulatory

10 development process.  Engagement with the interested

11 persons list has been continuously maintained through

12 frequent updates and active dialogue.

13                Preliminary stakeholder engagement with

14 builders, nonprofits, and municipalities indicated

15 support for adopting the 2024 IECC, opposed to the

16 2021 version.

17                We met with the Home Builders

18 Association of Delaware in November; Green Building

19 United, New Castle County, the City of Lewes, and the

20 City of Newark in December; the Sierra Club in

21 February; and K. Hovnanian Homes in March.

22                The State Energy Office also held a

23 Code collaborative meeting in February that reaffirmed

24 stakeholder engagement for adopting the 2024 IECC.
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1 The State Energy Office held another Code

2 collaborative meeting in May that reviewed the

3 proposed energy code in the draft regulation and

4 offered stakeholders an opportunity to provide

5 feedback.

6                Feedback from this meeting informed

7 revisions to the draft regulation, including the

8 formal -- the removal of the requirement for an ERI

9 value of zero after factoring in on-site power

10 production, the removal of the amendment that required

11 two additional measures to achieve credits in the 2024

12 IECC table R408.2, and the removal of appendices that

13 are not supported by statutory requirements.

14                The formal regulatory development

15 process was initiated by the start action notice

16 undergoing division director's review, receiving the

17 secretary signature and being distributed to the

18 interested persons list.

19                A deputy attorney General from the

20 Environmental Unit of the Department of Justice

21 conducted a legal review of the draft regulation, and

22 the deputy secretary then reviewed and approved the

23 draft regulation.

24                Legal notice advertising the public
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1 hearing was made available on the DNREC website, the

2 public meeting calendar, and published in both The

3 News Journal and the Delaware State News.  Spanish and

4 Haitian Creole translations of the legal notice were

5 also posted on the DNREC website.

6                The proposed regulation, register

7 notice, and Regulatory Flexibility Analysis and Impact

8 Statement were published in the Register of

9 Regulations.

10                There are two corrections to the

11 Register of Regulations publication from July 1st.

12 The register notice incorrectly states that the

13 proposed regulation includes the adoption of the

14 appendices listed here.

15                This error was noticed while conducting

16 a review of the publication, and the regulation

17 proposes the adoption of only Appendix RE and Appendix

18 CB.  Also, the proposed regulation inadvertently omits

19 measure number R408.2.1.4 for reduced air leakage from

20 table R408.2.

21                This error was brought to our attention

22 through public comment, and the final proposed

23 regulation will include R408.2.1.4 in table R408.2 as

24 written for climate zone four in the 2024 IECC.
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1                I would now like to enter the following

2 proposed exhibits into the record:  the February

3 Delaware Code Collaborative PowerPoint, the approved

4 start action notice, the May Delaware Code

5 Collaborative PowerPoint, two PNNL reports on the

6 national cost effectiveness of the residential

7 provisions of the 2021 and the 2024 IECC, the State

8 public meeting calendar legal notice, the public

9 hearing event page, the English public notice that was

10 posted on the DNREC website, the Spanish and Haitian

11 Creole public notices that were posted on the DNREC

12 website, the affidavits and legal notices published in

13 the News Journal and the Delaware State News, the

14 register notice, the Regulatory Flexibility Analysis

15 And Impact Statement, and the proposed regulation that

16 was published in the register, and the public hearing

17 presentation.  And that concludes my presentation.

18                MS. SMITH:  Thank you, Ms. Keating.

19 Have there been any changes to the initial proposed

20 exhibits that were available on the hearing webpage?

21                MS. KEATING:  Yes.  The proposed public

22 hearing presentation was revised on July 18th to note

23 corrections to the register publication.

24                MS. SMITH:  Got it.
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1                As currently posted on the hearing

2 webpage and introduced into the hearing record, I

3 hereby mark these proposed exhibits as Department's

4 Exhibits 1 through 14.

5                (Department Exhibit 1 through

6                Exhibit 14 were marked for

7                identification.)

8                And as you stated, that now concludes

9 the department's presentation, and we will turn our

10 attention to those who pre-registered for their

11 opportunity to offer verbal comment for tonight's

12 hearing.

13                Per the protocol set forth on DNREC's

14 public hearing webpage and in the legal notices issued

15 in this matter, those wishing to offer verbal comment

16 during the virtual hearing must have pre-registered

17 with DNREC no later than noon the day of the hearing.

18 The order of these commenting tonight was established

19 as a result of the department's preregistration

20 process.

21                All comments -- all commenters must

22 adhere to the department's protocols with regard to

23 offering verbal comment, including making their

24 comments as concise as possible, respecting the
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1 three-minute time limit, and limiting their comments

2 to the subject matter of tonight's hearing.

3                There are 12 commenters that have

4 pre-registered to provide a verbal comment tonight.

5 To prepare you for the order in which you'll be called

6 upon, I'm going to read off a list of those who have

7 pre-registered.

8                First to be called upon will be

9 Charlotte Weigel.  Second, Michael Oleck.  Three --

10 third, Emily Pugliese -- and I apologize if I

11 mispronounce your name.  Fourth is Todd Titus.  Five,

12 Kevin Brozyna.  Six is Thomas Marston.  Seven, Lisa

13 Rice.  Eight, Reid Rowlands.  Nine, Kevin Smith.  Ten,

14 Mike O'Halloran.  Eleven, Norm Horn.  And twelfth will

15 be Simon Cho.

16                To assist the commenters with regard to

17 the amount of time they have, there will be a visual

18 timer that will appear on the screen that will count

19 down a three-minute timer.

20                When a speaker is called upon, the

21 system will ask you to unmute yourself if you have

22 joined electronically, or if you have called in, you

23 will need to press, I believe, star six or star nine.

24 It should prompt you and let you know how to unmute
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1 yourself as your name is called.

2                Once you have unmuted yourself, I ask

3 that you please state your name, first and last name,

4 for the record, and the company you are representing

5 if there is one, and then the timer will begin.

6                At the end of three minutes, the

7 speaker's audio will be automatically placed back on

8 mute, and for no reason will the commenter be granted

9 more than three minutes of time to speak.

10                If the speaker is not able to finish

11 their comment within that time period, the department

12 encourages them to submit their completed comment in

13 writing no later than August 6th.  The comment will be

14 transcribed by the court reporter and thereby

15 incorporated into the hearing record.

16                Please note there will be no video feed

17 of the commenter, and it is only going to be audio.

18 We ask that you do keep your cameras off.

19                Before we get started, I'd ask that we

20 get the three-minute timer up on the screen.  Great.

21 Okay.  We'll go ahead and get started.  The first,

22 again, that will be called upon is Charlotte Weigel.

23 May I have Charlotte Weigel, please, unmuted?

24                And then you may please provide your
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1 first and last name and who you represent for the

2 record, and then you may begin your comment.

3                MS. WEIGEL:  Good evening.  My name is

4 Charlotte Weigel, and I'm a manager of codes and

5 standards at Northeast Energy Efficiency Partnerships

6 or NEEP.

7                MS. SMITH:  Okay.  You may begin.

8                MS. WEIGEL:  Okay.  NEEP is an

9 independent nonprofit, nonpartisan organization that

10 advances energy efficiency in homes and businesses in

11 the Northeast and Mid-Atlantic region.

12                We commend the Delaware Department of

13 Natural Resources and Environmental Control for its

14 leadership in advancing the State Energy Conservation

15 Construction Code to comply with Title 16,

16 Chapter 7602, requiring all new residential building

17 construction in the state to be

18 zero-net-energy-capable as of December 31, 2025.

19                The draft building code as published in

20 July 2025 with strengthening provisions is an

21 important step in improving building performance,

22 lowering energy costs, and supporting long-term

23 resilience.

24                Moreover, incorporating strengthening
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1 amendments across all model code compliance paths and

2 the introduction of passive house and zero-net-energy

3 homes compliance paths offers needed flexibility to

4 builders while encouraging innovation to deliver the

5 maximum benefit of energy efficiency to homeowners.

6                In the interest of protecting Delaware

7 consumers from unnecessary retrofit costs and further

8 reducing household energy burdens, we propose adoption

9 of the following code appendices:  Appendix RB,

10 solar-ready provisions; Appendix RD, electric energy

11 storage provisions; Appendix RJ, demand-responsive

12 controls; and Appendix RK, electric-ready residential

13 building provisions.

14                Inclusion of these appendices prepares

15 Delaware homes for adoption of technologies that are

16 necessary to mitigate growing electrical grid strain

17 at a minimal cost to consumers and empowers them to

18 save on energy bills.

19                On June 23, 2025, PJM reported the

20 highest peak demand in over a decade, 6,000 megawatts

21 higher than the forecasted 2025 summer peak.

22 Furthermore, PJM's long-term forecast for peak demand

23 in 2035 have increased from the 2024 forecast by 17

24 percent within this past year alone.
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1                Requiring new residential construction

2 to include minimal infrastructure to support on-site

3 renewable energy production, energy storage,

4 demand-responsive electric water heaters, and other

5 efficient electric appliances will allow residents to

6 more affordably integrate these technologies, provide

7 resilience to homes and relief to the grid, and

8 empower residents with better control over household

9 energy costs.

10                A study commission by the National

11 Association of Home Builders showed the impact of

12 these appendices on cost of construction to be

13 minimal.  The study concluded that for a 2,400 square

14 foot two-story single-family home in Delaware,

15 inclusion of Appendix RB, RJ, and RK would add $975,

16 or just 0.25 percent, to the total construction cost,

17 based on the national average of $162 per square foot.

18                Considering the minimal impacts on cost

19 of construction from available data from home

20 builders, adoption of these appendices in combination

21 with the proposed amendments to enhance energy

22 efficiency will deliver the best results for Delaware

23 residents by providing resiliency in residential new

24 construction, control over energy bills, and stability
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1 to the regional grid.

2                Thank you, and I appreciate the

3 opportunity to provide this technical expertise.

4                MS. SMITH:  Thank you, Ms. Weigel.

5                Next, may I have Mr. Michael Oleck

6 unmuted?

7                MR. OLECK:  Hi.  Michael Oleck here

8 from the New Castle County division of Ryan Homes, and

9 vice president for the Home Builders Association of

10 Delaware.

11                MS. WEIGEL:  Thank you.  You may begin.

12                MR. OLECK:  Thank you.

13                My full-time job is a production

14 manager for NVR, working under the Ryan Homes brand,

15 and I'm currently dedicated to building communities in

16 New Castle County.  I'm a lifelong Delawarean, born

17 and raised.  I started my home-building career as an

18 intern with NVR in 2004.  For 21 years now, I've

19 dedicated myself to building homes and communities for

20 families right here in Delaware.

21                I understand the need to adopt new

22 energy codes, and I support adopting the 2024 IECC,

23 but I have concerns with the amendments being

24 proposed.
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1                Recently, The News Journal ran an

2 article citing that most families earning under 120

3 percent of the state's median income of $80,000 cannot

4 afford to buy a home.  I'm sure we can all remember at

5 a time when that was not the case.  In fact, prior to

6 the global pandemic of 2020, I always felt that it was

7 affordable to buy a home and raise a family in the

8 state of Delaware.

9                As a construction professional, a

10 husband of a registered nurse here in Delaware, and a

11 father of four who has deep roots here, I worry about

12 the direction of home affordability here in our state.

13                When my kids start their careers, and

14 if they choose to stay here, pursue nursing or

15 construction as their occupations, will they be able

16 to afford a home here in their home state?

17                According to the NAHB, one-third of the

18 cost of a new home goes into the cost of compliance

19 with regulation.  So we need to be balanced and fair

20 when adopting new codes and regulations.

21                This month, my company did a study that

22 revealed that 10 percent of homebuyers who mortgaged

23 their homes with NVR last year would be priced out of

24 qualification of their new home if this energy code
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1 proposal was adopted as written.  Statewide, that

2 would be 550 new homes that would not be built or

3 sold.

4                Studies differ but show that each

5 residential building permit creates between 2.9 and

6 4.1 direct jobs in the local economy.  This implies

7 that Delaware stands to lose between 1,600 to 2,255

8 jobs from reduced permit activity with the adoption of

9 this proposal.

10                The NAHB estimates that the local

11 impact of each permit is $111,000 in taxes, fees, and

12 local revenue.  With 550 fewer permits, local Delaware

13 economies would stand to lose just over $61 million in

14 spending.  The housing affordability issue is, at its

15 core, a supply and demand issue.  We have a national

16 and statewide shortage of housing.  Until we solve

17 that problem, prices will remain high.

18                I urge DNREC to continue working with

19 stakeholders to improve its energy code and adopt the

20 2024 IECC unamended.  It is important we balance good

21 energy policy with economic growth and affordability.

22                Energy savings is great, but we can't

23 make housing a luxury good in the process, and it is

24 important to remember that before a family can take
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1 advantage of energy savings, they have to be able to

2 afford the home.  Thank you.

3                MS. SMITH:  Thank you, Mr. Oleck.

4                May I have Emily unmuted?

5                MS. PUGLIESE:  Hi.  My name is Emily

6 Pugliese.  I am the policy and program director at

7 Green Building United.

8                MS. SMITH:  Thank you.  You may begin.

9                MS. PUGLIESE:  Good evening, everyone.

10 Just to give you a little background, Green Building

11 United is an independent 501(c)(3) nonprofit

12 organization whose mission is to advance an equitable

13 transition to a climate-friendly and healthy built

14 environment through education, advocacy, and strategic

15 initiatives.

16                Our region includes the Greater

17 Philadelphia area, Lehigh Valley, and the state of

18 Delaware.  Our members include architects, engineers,

19 policy makers and advocates, landscape architects,

20 marketing and communications professionals,

21 developers, contractors, building managers, building

22 operators, government workers, and more.

23                I am coming -- commenting today on

24 behalf of our diverse membership.  Green Building
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1 United appreciates the opportunity to express our

2 strong support for Delaware's adoption of the 2024

3 international codes as amended by the Delaware

4 Department of Natural Resources and Environmental

5 Control.

6                The international codes are developed

7 and voted on by a diverse group of professionals that

8 include experts from government and industry

9 professionals.  The open and transparent consensus

10 process ensures that the outcome reflect the best

11 technology, materials, and practices that the market

12 can bear.

13                They are widely used throughout the

14 United States, helping provide consistency for the

15 architects, engineers, and contractors that work

16 across jurisdictions.  Delaware has an opportunity to

17 be a leader in the region, paving the way for the

18 surrounding states to implement energy- and

19 cost-saving code updates.

20                To capitalize on the opportunity for

21 success, we encourage the State to provide robust

22 education and training, specifically to small to

23 medium home builders and local code enforcement

24 officials.
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1                While large and high-end builders and

2 contractors often have internal resources to learn new

3 code requirements and adjust plans, documentation, and

4 practices, Delaware needs to prioritize providing

5 training so that all builders and contractors in the

6 state understand the code changes and compliance

7 requirements.

8                Code enforcement in Delaware occurs at

9 the local jurisdiction level.  Local building

10 officials need robust education and training to

11 understand the new requirements and learn proper

12 enforcement and compliance checking procedures.

13 Successful implementation will require time and

14 resources, including comprehensive education and

15 training to support code enforcement.

16                In conclusion, Delaware has an exciting

17 opportunity to lead the region in modern energy code

18 adoption with the adoption of the 2024 IECC, reducing

19 the long-term energy burden for Delaware residents and

20 improving the quality, asset value, and performance of

21 the -- of buildings for prospective buyers.

22                We appreciate your consideration of our

23 comments and welcome any additional questions.  Thank

24 you.
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1                MS. SMITH:  Thank you.

2                Next we have Mr. Todd Titus.

3                MR. TITUS:  Hi.  I'm Todd Titus.  I'm

4 the director of state and public affairs for the

5 Heating, Air-conditioning & Refrigeration Distributors

6 International, also known as HARDI.  I'd like to thank

7 you for the opportunity to provide feedback and offer

8 comments on the proposed regulations for State Energy

9 Conservation Code.

10                HARDI is a trade association comprising

11 of more than 1,150 member companies, with over 490

12 U.S.-based wholesale distribution companies that

13 include 11 wholesale distributor members in Delaware

14 and 21 locations throughout the state, serving

15 heating, ventilation, and air-conditioning

16 contractors, technicians in the state.

17                HARDI respectfully asks that the

18 DNREC's proposed updates for the code be revised to

19 not prescriptively ban the installation of natural gas

20 systems by increasing the cost of natural gas systems

21 with needless requirements.  The proposed requirements

22 for new residential building construction limit

23 consumer's choice for HVAC systems.

24                HARDI believes in protecting consumers'
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1 right to purchase and install whichever style of HVAC

2 products they prefer.

3                However, as currently written, Section

4 R409 of the proposed State Energy Conservation Code

5 imposes a heat-pump-ready requirement for HVAC systems

6 that would remove consumer choice by pricing out

7 natural gas installations with unreasonable standards

8 that the consumers could not afford to comply with,

9 forcing the consumers to purchase heat pumps even if

10 they prefer to install natural gas.

11                The proposed updates would have a

12 significant adverse economic impact on businesses and

13 residents statewide.  The DNREC-provided exhibits do

14 not consider Section R409 requirements for

15 participation in the DOE'S ZEHR program.  The DOE

16 itself describes the program as being rigorous

17 requirements.

18                As such, HARDI disagrees with any

19 determinations that the proposed changes would not

20 result in increased expenses.  In Section R47 -- 4079,

21 the DNREC is -- effectively prohibits the use of

22 natural gas furnaces to increase the cost of natural

23 gas HVAC systems without any actual benefits to the

24 consumer.
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1                The requirements to implement a

2 heat-pump-ready home will undoubtedly have a dramatic

3 economic impact in Delaware, based on the installation

4 cost and energy prices between gas and electricity.

5                For instance, if electric heat pump

6 installations are mandated for Delaware residents, the

7 cost of living will rise.  Specifically, the average

8 annual cost for electric ducted heat pump in Delaware

9 would be around $2,062, compared to around 1,632 for a

10 natural gas furnace.

11                The proposed updates also preempt the

12 Environmental Policy Conservation Act, known as EPCA,

13 by forcing the electrification of all new residential

14 construction and indirectly banning natural gas

15 systems.

16                The U.S. Court of Appeals for the Ninth

17 Circuit recently invalidated Berkeley California's ban

18 on natural gas infrastructure in new buildings, citing

19 EPCA's preemption clause.  This clause states that

20 once a federal energy conservation standard is

21 effective, no state regulations concerning energy use

22 can apply.

23                Since EPCA defines energy use as energy

24 consumed by a product at point of use, any regulation
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1 restricting the appliance use impacts energy -- excuse

2 me -- use impacts energy consumption.  The -- the

3 proposal would impose unnecessary electrification

4 requirements on new residential buildings using

5 natural gas HVAC systems, creating costs that average

6 citizens cannot afford.

7                Though natural gas systems are

8 technically allowed, the mandated requirements

9 effectively act as a ban due to these costs that

10 violate EPCA's preemption prohibition as the proposal

11 is presented.  HARDI and Delaware share the goal of

12 moving consumers --

13                MS. SMITH:  I apologize, Mr. Titus.  We

14 do encourage you to please submit your full comment in

15 writing.  Thank you for your comment.

16                Next we have Kevin Brozyna.  May I have

17 Kevin Brozyna unmuted?

18                MR. BROZYNA:  Hey.

19                MS. SMITH:  You have -- I -- if you're

20 listening on two different devices, you may have to

21 turn off one of them.

22                MR. BROZYNA:  Only on one device.  Can

23 you hear me all right?

24                MS. SMITH:  No.  The echo -- terribly
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1 bad.

2                THE REPORTER:  You'll need to mute one

3 device.

4                MR. BROZYNA:  Let me ask if you can

5 circle back.

6                MS. SMITH:  We'll do that.  If you want

7 to log out and then re-log back in, I'll put you at

8 the end of the list.

9                MR. BROZYNA:  Thank you.

10                MS. SMITH:  Okay.  Next to speak is

11 Thomas Marston.

12                MR. MARSTON:  Good evening.  I am

13 Thomas Marston.  I'm a retired energy rater from

14 Delaware and Maryland.  I am pleased to speak tonight

15 to Delaware.  I am in strong support of adopting the

16 '24 IECC.  I do not support the mandates to move to

17 Net Zero Energy Ready.

18                This is odd because I have 40 years of

19 history working in energy efficiency with my partner

20 Ed Mitch.  We were the first rater in Delaware.  We

21 were the first advocates to the Energy Star program.

22 So why would I support this?

23                I'm afraid that this mandate, given

24 that we have a HERS industry that's supporting 44
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1 percent of the homes in Delaware as of '24 -- probably

2 higher over this year -- and in 2007 when I left

3 Delaware to move to Maryland, we were at 20 percent.

4                Delaware, you're doing an excellent job

5 of moving forward because you've embraced the support

6 of raters and moved into the above-code home programs

7 that are available, Energy Star and DOE Zero Energy

8 Ready.

9                So why are raters important?  Well, Ed

10 and I introduced innovative solutions for making sure

11 buildings are more airtight, they have thermal bypass

12 solutions installed, and ducts perform well.  Let's

13 look at duct work.  In the 80s, duct systems in

14 Delaware were generally returns to every bedroom that

15 were not -- that were cavity-fed.  Duct work was

16 leaky, wasn't going to be comfortable with heat pumps.

17                We brought innovation to the duct

18 system by saying, "Let's go to central returns."

19 Wasn't a code mandate to have a return in every room,

20 just had to make sure it functioned well.  And today,

21 almost all buildings in Delaware use a centralized

22 return, well-sealed because code mandates, and keep

23 the ducts inside the building envelope.

24                But homes that don't have ducts in
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1 conditioned space, such as vented crawl spaces or

2 flood zones -- take the -- the beach houses are not

3 going to reach Zero Energy Ready as prescribed.

4                One of my greatest complements to code

5 has been helping the development of R408.2 to be

6 inserted into the '24.  This is moving the rater

7 knowledge of modeling into code solutions for

8 prescriptive path.

9                Now consider that if you ask for 30

10 points, when you do this, you will most likely lead

11 people to install R408.2.7, solar application.  That

12 will probably cut away from 405 and 406 and rater

13 influence.  I would love to add more.  I'm being cut

14 off.

15                MS. SMITH:  Thank you, Mr. Marston.

16 Again, we do encourage you to submit your comments in

17 writing if you're unable to provide your full comment.

18                Next we have Ms. Lisa Rice.  May I have

19 Ms. Rice unmuted?

20                Ms. Rice, if you are on -- logged in,

21 please raise your hand so we can identify you.  Should

22 be a feature, if you're logged in online, to do so.

23                Ms. Burnette, do you have Lisa Rice?

24                MS. BURNETTE:  I am unable to find this
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1 person based on the phone number or name given in the

2 hearing registration at this time.

3                MS. SMITH:  Thank you.  We'll move on.

4 I don't see anyone raising their hand either.  We'll

5 move on to the next speaker, Reid Rowlands.  May I

6 have Mr. Rowlands unmuted?

7                MR. ROWLANDS:  Yes.  My name is Reid

8 Rowlands.  I'm representing myself.  I'm a certified

9 passive house consultant, having worked on many

10 zero-energy buildings.  And with my background in

11 passive house, I have a few technical comments and

12 questions and apologize for speaking quickly 'cause I

13 need to get it all in.

14                So Section 407.2.1.1(a) requires, to

15 get a permit, a design certification letter by FIUS.

16 But then, below that, to get a certificate of

17 occupancy, it requires a final certification letter

18 or, again, a design certification letter from FIUS.

19                The final certification letter is fine,

20 as it certifies as built.  The design certification

21 letter does not show as built, and so I do not believe

22 it should be the option here.

23                In Section 407.2.1.2(f), it wants a

24 statement from the FIUS project verifier.  I believe
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1 this should be -- should say "rater."  FIUS-certified

2 verifiers usually do commercial buildings, whereas a

3 FIUS-certified rater does residential.

4                Table 408.2, additional energy

5 efficiency requirements.  If I apply for 408.2.1(7),

6 then by default, can I apply for all the ones above

7 and earn 25 credits, which I do not believe was the

8 intent?

9                Table 408.2.1.2.  I think it unlikely

10 that a window exactly hits the 0.25 U-factor and solar

11 heat gain coefficient of 0.40.  So maybe the U-factor

12 should be 0.25 or less.

13                And the solar heat gain coefficient is

14 a little more difficult from a passive house

15 perspective.  There are times that we want to see a

16 higher solar gain coefficient to take advantage of the

17 heat gain in the winter, but we'll shade it during the

18 summer.

19                In Section 408.2.3(1), you use "fossil

20 fuel," but the other sections use "gas fired."  Maybe

21 for continuity, this should be "gas fired," or change

22 all to "fossil fuel."

23                Section 408.2.5(2), (4), and (5).  I

24 would like you to consider changing to the "per square
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1 foot of enclosure" method.  At the top of the section,

2 you penalize buildings over 5,000 square feet by

3 requiring an additional five points, which I like.

4                But here, you reward larger buildings,

5 as the larger square footage of a building, the easier

6 it is to get a better blower door number.  It also

7 penalizes smaller compact buildings.  So the "per

8 square foot of enclosure" method levels the playing

9 field.

10                And finally, Section 4.0 is confusing

11 to me.  4.1 reads "Except as otherwise noted in

12 Title 16," which I take to mean requires the code to

13 be met by January 1st for residential.  I also took

14 this to mean that it's a commercial building.  Then

15 there is the 12-month date.  And then Section 4.2

16 seems redundant but may be meant to clarify.

17                I made it.

18                MS. SMITH:  Perfect.  Thank you,

19 Mr. Rowlands, for your comment.

20                We will now move on to Mr. Kevin Smith.

21 May I have Mr. Smith unmuted?

22                MR. SMITH:  Good evening.  Hi.  This is

23 Kevin Smith.  I'm the CEO with Habitat for Humanity of

24 New Castle County.  Appreciate the opportunity to
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1 speak to DNREC about this proposal.  I'm here to tell

2 you about our mission.

3                We seek to put God's love into action

4 by building homes, community, and hope.  We serve

5 first-time homebuyers, people who make between 30 and

6 80 percent of the area median income.  These are folks

7 who cannot get a mortgage through any other means,

8 other than coming to Habitat.

9                We also work with the Delaware Housing

10 Coalition and the Housing Alliance of Delaware and

11 other affordable housing providers.

12                Our experience over the 39 years that

13 we've been working -- we've helped build or renovate

14 315 homes for first-time homebuyers.  And through

15 those years, we've been supportive of different ways

16 that we can innovate and make our homes

17 energy-efficient.

18                We've worked with Energy Services Group

19 with Tom Marston over the years to make our homes

20 comply to Energy Star.  And most recently, proud to

21 say that we are now building Net Zero Ready homes.

22                However, we would not be able to build

23 those homes to that level without the financial and

24 consulting support of Energize Delaware and
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1 Energize -- and New Ecology.  The total extra cost to

2 us to build to that level is 17,000 per house.  So

3 without those resources, we would not have chosen to

4 build to that level.

5                In the state of Delaware and across

6 this country, we have an affordable housing crisis.

7 According to the National Low Income Housing

8 Coalition, the state of Delaware is short over 20,000

9 units of affordable housing.  That's right.  20,000

10 units.

11                We already have a restrictive zoning

12 code, and adding more restriction in our building code

13 is only going to make this problem worse, not better.

14 The impact on this -- on these amendments to the base

15 2024 IECC will hurt low-to-moderate-income people who

16 are already getting the short shrift in the

17 marketplace.

18                It is like we are requiring everybody

19 to buy Teslas instead of just a hybrid car.  So it is

20 for that reason that we continue to support energy

21 efficient in the base adoption of the 2024 IECC, but

22 without these amendments that we believe will cause

23 further harm to those that we're trying to serve.

24 Thank you.
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1                MS. SMITH:  Thank you, Mr. Smith.

2                May I have Mr. Mike O'Halloran unmuted?

3                MR. O'HALLORAN:  Hey there.  Good

4 evening.  My name is Mike O'Halloran, and I'm offering

5 comments on behalf of the Mid-Atlantic Petroleum

6 Distributors Association as well as the Mid-Atlantic

7 Propane Gas Association.

8                Analyses have shown, as some of the

9 other commenters have mentioned or alluded to --

10 analyses have shown that additional cost impacts of

11 the 2024 IECC with amendments leads to an all-electric

12 compliance cost of around $12,000, and $16,000 for

13 mixed-fuel homes.

14                These are builder costs.  These are --

15 these are not what the homebuyer pays at the end of

16 the day, which would more than likely be greater.

17                We also see adoption of these proposed

18 regulations as an implicit endorsement of a gas ban in

19 favor of full electrification, something that removes

20 customer choice.  Homeowners, farmers, and businesses

21 will no longer be able to determine what energy source

22 makes the most sense for them and their situation when

23 it comes to heating their homes and offices, cooking

24 their meals, and taking a hot shower.
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1                There's also serious concern over what

2 full electrification will do to Delaware's grid.

3 There's a dearth of power generation in the state, and

4 electricity bills are increasing dramatically already.

5 Taking this and adding these regulations is a formula

6 for even higher utility bills and an overburdened

7 power grid.

8                We'd respectfully request the

9 department to forego adoption of these regulations as

10 currently proposed.  Thank you.

11                MS. SMITH:  Thank you for your comment.

12                Next we have Mr. Norm Horn.

13                MR. HORN:  Thank you.  Norm Horn,

14 representing myself this evening.  I'd actually like

15 to decline to comment at this point.  I'll submit some

16 written comments to the record later.  Thank you.

17                MS. SMITH:  Thank you, Mr. Horn.

18                Simon Cho.  Mr. Cho, you may begin.

19                MR. CHO:  Hi.  Yes.  Hello and thank

20 you for opportunity to speak today.  My name is Simon

21 Cho.  I am the president of ACC Exterior, a siding and

22 exterior construction company based in Gaithersburg

23 but proudly working with builders and homeowners

24 throughout the -- Delaware.
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1                Like many other speakers before me, I

2 want to echo the concern they already raised about the

3 proposed change to the energy code.  I stand in full

4 support -- energy-efficient buildings, but I also

5 believe this is -- particular proposal goes too far

6 and too quickly, especially at this, like, critical

7 time when approval is record low.

8                As others have pointed out, the

9 estimated 50,000 to 30 -- 30,000 dollars in additional

10 cost per home is not a small adjustment.  It's major

11 financial hurdles.  For a core contractor like us, it

12 means, like, fewer homes being built and fewer jobs to

13 go around and more pressure on already-tight budget.

14                And for working families, it could mean

15 the difference between buying homes and being priced

16 out completely -- completely.

17                The base on the 2024 IECC already

18 represents a meaningful step toward energy

19 efficiencies.  I respectfully ask DNREC to adopt the

20 base code without the extra provisions, the path that

21 support both sustainability and economic realities.

22                I truly appreciate the thoughtful

23 testimony I already heard today.  I'm here to simply

24 add my voice to the growing numbers of builders and
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1 suppliers in residents who wants to see smart and

2 practical progress, but -- policies that

3 unintentionally set people back.  Thank you for your

4 time and for listening to my voice like others.

5                MS. SMITH:  Thank you, Mr. Cho.

6                And lastly, we're going to circle back

7 around to Mr. Kevin Brozyna.

8                MR. BROZYNA:  Thank you very much.

9 Can -- can you hear me better now?

10                MS. SMITH:  Perfect.

11                MR. BROZYNA:  I'm sorry about that

12 earlier.

13                MS. SMITH:  It's fine.

14                MR. BROZYNA:  Okay.  Well, good

15 evening.  My name is Kevin Brozyna, and I work with

16 K. Hovnanian Homes in Smyrna, Delaware.  Thanks to

17 DNREC for the collaboration to date on conversations

18 and -- and the opportunity to speak this evening.

19                Today I'm recommending that Delaware

20 adopt the 2024 IECC building code as written without

21 the zero-energy-capable supplement requirements.

22                This approach meaningfully advances

23 energy efficiency in new construction and keeps

24 Delaware still at the forefront nationally and
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1 balances the progress with responsibility by not

2 risking unintended harm to homeowners, builders in our

3 community from premature aggressive zero-energy

4 mandates.

5                Just some background.  I'm a home

6 builder.  I've personally built hundreds of Zero

7 Energy Ready homes right here in Delaware over the

8 past eight years.  I'm a award winner of the National

9 Housing Innovation Award for construction of Zero

10 Energy Ready homes multiple years in a row.

11                As an experienced builder that has

12 dedicated my career to advancing building performance,

13 my testimony is not conjecture.  I understand the

14 real-world requirements for successful implementation

15 of advanced building performance, from training and

16 trade coordination to quality assurance, cost control,

17 and even educating homeowners after the sale.

18                I'm deeply committed to advancing

19 energy efficiency and sustainable housing.  However,

20 as currently drafted, the rapid adoption of

21 zero-energy-capable mandates without the necessary

22 infrastructure in -- in place creates fundamental

23 risks, especially concerning the health of residents.

24                Two areas of the most serious risks
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1 are, you know, related to HVAC and poor moisture

2 management.  Highly efficient homes are susceptible to

3 failures in these areas when unskilled parties try to

4 implement advanced practices without proper training.

5 Both of these can lead to significant indoor air

6 quality and building durability problems.

7                Advocates for strong codes must

8 prioritize occupant health and building durability,

9 not just unsubstantiated energy targets.  True market

10 demand exists for high-performance homes.  Allow the

11 market to dictate that and consumers to seek out and

12 choose from qualified builders who are knowledgeable

13 on how to effectively deliver these homes.

14                We have to understand the extent of the

15 stakeholder impact -- stakeholders impacted, including

16 building code plan reviewers and inspectors, advanced

17 equipment suppliers, trained trade partners,

18 efficient -- energy-efficient appraisers and lenders.

19                If we don't properly build the process

20 with all these players in mind, we would be like -- be

21 like building walls and the roof of a house without

22 first putting a foundation under it.  It may look

23 good, but there's no structure to support or sustain

24 it.
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1                While I commend the State and

2 department goals of improving efficiency of the built

3 environment, I urge the efficiency advocates, groups,

4 and governing parties to understand the balance

5 between efficiency and imposing overly burdensome

6 requirements.

7                Please support the implementation of

8 the '24 IECC as the new code and work with industry

9 stakeholders to carefully evaluate and plan for future

10 implementation of the advanced goals.

11                MS. SMITH:  Thank you, Mr. Brozyna.

12                As we conclude the hearing, I want to

13 thank you all for joining tonight.  That does conclude

14 the comment portion of the hearing as well.  Again, if

15 you wish to submit your comment in writing, please

16 provide -- so by the instructions that were given

17 earlier, there will be a screen shared soon that will

18 provide that information for you on how to submit your

19 written comments.

20                And especially for those who were not

21 able to submit their written comment -- sorry -- who

22 were not able to finish their verbal comments, please

23 submit your comments in writing.

24                Ms. Burnette, can I have you share the
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1 last screen, please?

2                There it is for you.  So that's the

3 ways that you can submit the written comment.  And you

4 will have to do so by August 6, 2025, in order for it

5 to be made a part of the hearing record.

6                The hearing is now concluded at

7 6:53 p.m.  Thank you.

8                (Whereupon, the meeting concluded at

9                6:53 p.m.)

10
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1                       CERTIFICATE

2           I, CARLO FLORIO, the officer before whom the

3 foregoing proceedings were taken, do hereby certify

4 that any witness(es) in the foregoing proceedings,

5 prior to testifying, were duly sworn; that the

6 proceedings were recorded by me and thereafter reduced

7 to typewriting by a qualified transcriptionist; that

8 said digital audio recording of said proceedings are a

9 true and accurate record to the best of my knowledge,

10 skills, and ability; that I am neither counsel for,
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14 attorney employed by the parties hereto, nor

15 financially or otherwise interested in the outcome of

16 this action.

                                     <%32636,Signature%>

17                                            CARLO FLORIO

18                            Notary Public in and for the

19                                       State of Delaware

20

21

22

23

24
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1               CERTIFICATE OF TRANSCRIBER

2           I, SONYA SOWERBY, do hereby certify that

3 this transcript was prepared from the digital audio

4 recording of the foregoing proceeding, that said

5 transcript is a true and accurate record of the

6 proceedings to the best of my knowledge, skills, and

7 ability; that I am neither counsel for, related to,

8 nor employed by any of the parties to the action in

9 which this was taken; and, further, that I am not a

10 relative or employee of any counsel or attorney

11 employed by the parties hereto, nor financially or

12 otherwise interested in the outcome of this action.

13

14                                      <%28210,Signature%>

15                                           SONYA SOWERBY

16

17

18

19

20

21

22

23

24

Page 51

Veritext Legal Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830



&

& 2:15 30:5

0

0.25 23:16
38:10,12

0.40. 38:11
0008 1:7
008 7:24

1

1 4:4 18:4,5
38:19

1,150 30:11
1,600 26:7
1,632 32:9
10 4:20 25:22
11 4:22 30:13
111,000 26:11
12 5:4 19:3

39:15
12,000 42:12
120 25:2
13 5:6
14 5:11 18:4,6
15 10:10
16 13:22 21:15

39:12
16,000 42:12
162 23:17
17 22:23
17,000 41:2
18 4:5,6,8,11,14

4:16,17,18,19

4:21,23 5:5,10
5:11

18th 17:22
19901 1:17
1st 16:11 39:13

2

2 4:6 38:23
2,062 32:9
2,255 26:7
2,400 23:13
2.9 26:5
20 35:3
20,000 41:8,9
2004 24:18
2007 35:2
2020 25:6
2021 4:11

14:16 17:7
2024 4:14

13:13,15 14:15
14:24 15:11
16:24 17:7
22:23 24:22
26:20 28:2
29:18 41:15,21
42:11 44:17
45:20

2025 1:7,11 6:3
7:24 11:13
14:3 21:18,20
22:19,21 49:4

2035 22:23

21 24:18 30:14
2101 1:4 5:10

8:1 9:2
22 1:11 6:3
23 22:19
24 34:16 35:1

36:6 48:8
25 38:7
28210 51:14

3

3 4:7 27:11
30 36:9 40:5

44:9
30,000 44:9
31 14:3 21:18
315 40:14
32636 50:16
39 40:12

4

4 4:9 38:23
4.0 39:10
4.1 26:6 39:11
4.2 39:15
40 34:18
405 36:12
406 36:12
407.2.1.1 37:14
407.2.1.2 37:23
4079 31:20
408.2 38:4
408.2.1 38:5
408.2.1.2. 38:9

408.2.3 38:19
408.2.5 38:23
44 34:24
490 30:11

5

5 4:12 38:23
5,000 39:2
50,000 44:9
501 27:11
550 26:2,12

6

6 4:15 6:3
11:13 49:4

6,000 22:20
61 26:13
6:00 1:12
6:53 49:7,9
6th 12:4 20:13

7

7 1:4 4:17 5:9
7:24 9:2 38:5

7419967 1:23
7602 13:23

21:16
7605 14:4

8

8 4:18
80 14:6 40:6
80,000 25:3
80s 35:13
89 1:16

[& - 89] Page 1

Veritext Legal Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830



9

9 4:19
90.1-2022

13:16
975 23:15

a

ability 50:10
51:7

able 7:6 20:10
25:15 27:1
40:22 42:21
48:21,22

above 35:6
38:6

acc 3:3 43:21
accommodated

10:9
accurate 50:9

51:5
achieve 15:11
acknowledged

9:17
act 10:6 32:12

33:9
action 4:6

13:12 15:15
17:4 40:3
50:12,16 51:8
51:12

actions 10:17
active 14:12
activity 26:8

acts 13:2
actual 31:23
actually 43:14
ada 6:7
add 23:15

36:13 44:24
adding 41:12

43:5
addition 8:22
additional 9:1

15:11 29:23
38:4 39:3
42:10 44:9

address 11:18
adhere 18:22
adjust 29:3
adjustment

44:10
admin 1:4 5:9

7:24 9:2
administrative

9:8 10:6
adopt 13:13,17

24:21 26:19
44:19 45:20

adopted 26:1
adopting 14:15

14:24 24:22
25:20 34:15

adoption 16:13
16:17 22:8,15
23:20 26:8
28:2 29:18,18
41:21 42:17

43:9 46:20
ads 11:11
advance 9:16

27:12
advanced

46:15 47:4,16
48:10

advances 21:10
45:22

advancing
21:14 46:12,18

advantage 27:1
38:16

adverse 31:12
advertising

15:24
advised 6:10

9:23
advocacy 27:14
advocates

27:19 34:21
47:7 48:3

affairs 2:14
30:4

affidavit 4:22
5:4

affidavits 17:12
afford 25:4,16

27:2 31:8 33:6
affordability

25:12 26:14,21
affordable 25:7

40:11 41:6,9

affordably 23:6
afraid 34:23
aggressive 46:3
ahead 20:21
air 2:15 16:19

30:5,15 47:5
airtight 35:11
align 13:19
alignment 9:19
alliance 40:10
allow 23:5

47:10
allowed 33:8
alluded 42:9
amended 13:19

28:3
amendment

15:10
amendments

5:9 13:14 22:1
23:21 24:23
41:14,22 42:11

amount 19:17
analyses 42:8

42:10
analysis 5:7

16:7 17:14
anna 2:4 13:7

13:10
annual 32:8
apologize 19:10

33:13 37:12
appeals 32:16

[9 - appeals] Page 2

Veritext Legal Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830



appear 19:18
appendices

15:12 16:14
22:9,14 23:12
23:20

appendix 13:17
13:18 16:17,17
22:9,10,11,12
23:15

appliance 33:1
appliances 23:5
application

36:11
apply 32:22

38:5,6
appointed 6:4
appraisers

47:18
appreciate 24:2

29:22 39:24
44:22

appreciated
12:8

appreciates
28:1

approach
45:22

approval 44:7
approved

15:22 17:3
architects

27:18,19 28:15
area 27:17 40:6

areas 46:24
47:3

article 25:2
ashrae 13:15
asks 30:17
aspect 14:9
asset 29:20
assist 12:21

19:16
association

2:10,24,24
14:18 23:11
24:9 30:10
42:6,7

assurance
46:16

atlantic 2:23,24
21:11 42:5,6

attendees 2:2
attending 8:23
attention 16:21

18:10
attorney 15:19

50:14 51:10
audio 20:7,17

50:8 51:3
august 11:13

12:4 20:13
49:4

authentic 10:12
automatically

7:13 20:7
available 11:2

16:1 17:20

23:19 35:7
average 23:17

32:7 33:5
award 46:8,9

b

b 4:1 5:1
back 20:7 34:5

34:7 45:3,6
background

27:10 37:10
46:5

bad 34:1
balance 26:20

48:4
balanced 25:19
balances 46:1
ban 30:19

32:17 33:9
42:18

banning 32:14
base 41:14,21

44:17,20
based 23:17

30:12 32:3
37:1 43:22

beach 36:2
bear 12:4 28:12
bedroom 35:14
behalf 27:24

42:5
believe 19:23

37:21,24 38:7
41:22 44:5

believes 30:24
benefit 22:5
benefits 31:23
berkeley 32:17
best 23:22

28:10 50:9
51:6

better 23:8
39:6 41:13
45:9

bills 22:18
23:24 43:4,6

blower 39:6
born 24:16
bottom 6:12,23

7:1,5
brand 24:14
bring 6:17
brought 16:21

35:17
brozyna 2:17

19:12 33:16,17
33:18,22 34:4
34:9 45:7,8,11
45:14,15 48:11

budget 44:13
build 8:4 10:16

40:13,22 41:2
41:4 47:19

builder 42:14
46:6,11

builders 2:10
14:14,17 22:4
23:11,20 24:9

[appear - builders] Page 3

Veritext Legal Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830



28:23 29:1,5
43:23 44:24
46:2 47:12

building 2:13
14:2,18 21:16
21:19,21 22:13
24:15,17,19
26:5 27:7,10
27:21,21,24
29:9 30:22
35:23 39:5,14
40:4,21 41:12
45:20 46:12,15
47:6,8,16,21

buildings 13:15
13:17 14:5,7
29:21 32:18
33:4 35:11,21
37:10 38:2
39:2,4,7 44:4

built 26:2
27:13 37:20,21
44:12 46:6
48:2

burden 29:19
burdens 22:8
burdensome

48:5
burnette 2:6

36:23,24 48:24
businesses

21:10 31:12
42:20

busy 7:18
button 6:12,14

6:17,23
buy 25:4,7

41:19
buyers 29:21
buying 44:15
bypass 35:11

c

c 2:1 3:1 6:1
27:11

calendar 4:15
16:2 17:8

california's
32:17

called 19:5,8,20
19:22 20:1,22

cameras 7:10
20:18

capable 13:14
14:3 21:18
45:21 46:21

capitalize
28:20

captioning 6:8
captions 6:12

6:14,16,23
7:12,14,14

car 41:19
career 24:17

46:12
careers 25:13

carefully 48:9
caret 6:17
carlo 1:22 50:2

50:17
carry 12:13
case 25:5
castle 2:9,21

14:19 24:8,16
39:24

cause 37:12
41:22

cavity 35:15
cb 13:18 16:18
cc 6:24 7:24
cce 1:7
central 35:18
centralized

35:21
ceo 2:21 39:23
certificate

37:16 50:1
51:1

certification
37:15,17,18,19
37:20

certified 37:8
38:1,3

certifies 37:20
certify 50:3

51:2
change 38:21

44:3
changes 17:19

29:6 31:19

changing 38:24
chapter 14:6

21:16
charging 13:18

14:6
charlotte 2:7

19:9 20:22,23
21:4

chat 11:2
checking 29:12
cho 3:3 19:15

43:18,18,19,21
45:5

choice 30:23
31:6 42:20

choose 25:14
47:12

chosen 41:3
circle 34:5 45:6
circuit 32:17
citing 25:2

32:18
citizens 33:6
city 14:19,20
clarify 39:16
clause 32:19,19
click 6:13,17
climate 1:3 2:4

13:8 16:24
27:13

closed 6:8
club 14:20
coalition 40:10

41:8

[builders - coalition] Page 4

Veritext Legal Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830



coastal 1:3 2:4
13:8

code 1:4,5 4:4,7
5:9 8:1,2 9:2,3
13:13,23 14:1
14:23 15:1,3
17:3,4 21:15
21:19 22:1,9
25:24 26:19
28:19,23 29:3
29:6,8,15,17
30:9,18 31:4
35:6,19,22
36:4,7 39:12
41:12,12 44:3
44:20 45:20
47:16 48:8

codes 2:7 21:4
24:22 25:20
28:3,6 47:7

coefficient
38:11,13,16

collaboration
45:17

collaborative
4:4,7 14:23
15:2 17:3,5

combination
23:20

comes 7:4
42:23

comfortable
35:16

coming 27:23
40:8

commend
21:12 48:1

comment 8:7
9:18,20 10:1,8
10:10,19 11:12
11:15 12:1,11
12:13 13:5
16:22 18:11,15
18:23 19:4
20:11,12,13
21:2 33:14,15
36:17 39:19
43:11,15 48:14
48:15,21 49:3

commenter
12:9 20:8,17

commenters
18:21 19:3,16
42:9

commenting
18:18 27:23

comments 10:3
11:10,14,21
12:8,10,12,15
12:22,23 18:21
18:24 19:1
29:23 30:8
36:16 37:11
42:5 43:16
48:19,22,23

commercial
13:16 14:5

38:2 39:14
commission

23:10
committed

46:18
communicati...

27:20
communities

24:15,19
community

40:4 46:3
compact 39:7
companies

30:11,12
company 20:4

25:21 43:22
compared 32:9
complements

36:4
completed

20:12
completely

44:16,16
compliance 6:7

22:1,3 25:18
29:6,12 42:12

comply 21:15
31:8 40:20

comprehensive
29:14

comprising
30:10

computer 6:11

concern 43:1
44:2

concerning 9:1
32:21 46:23

concerns 24:23
concise 18:24
conclude 48:12

48:13
concluded

23:13 49:6,8
concludes 9:15

17:17 18:8
conclusion 9:11

29:16
conditioned

36:1
conditioning

2:15 30:5,15
conduct 7:23

13:24
conducted 8:8

15:21
conducting

16:15
confusing

39:10
conjecture

46:13
connect 7:19
connected 7:15
consensus 28:9
conservation

1:5 8:1 9:3
13:13 21:14

[coastal - conservation] Page 5

Veritext Legal Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830



30:9 31:4
32:12,20

consider 31:14
36:9 38:24

consideration
10:8 13:6
29:22

considered
12:5,18

considering
23:18

consistency
28:14

consisting
10:17

construction
14:2 21:15,17
23:1,12,16,19
23:24 25:9,15
30:22 32:14
43:22 45:23
46:9

consultant 37:9
consulting

40:24
consumed

32:24
consumer 31:6

31:24
consumer's

30:23
consumers 22:7

22:17 30:24
31:8,9 33:12

47:11
consumption

33:2
cont'd 3:1 5:1
containing

10:23
continue 26:18

41:20
continuity

38:21
continuously

14:11
contractor

44:11
contractors

27:21 28:15
29:2,5 30:16

control 1:2
7:22 21:13
23:8,24 28:5
46:16

controls 22:12
conversations

45:17
cooking 42:23
coordination

46:16
core 26:15

44:11
corner 7:8
corrections

16:10 17:23
corresponding

13:19

cost 4:9,12 17:6
22:17 23:12,16
23:18 25:18,18
28:19 30:20
31:22 32:4,7,8
41:1 42:10,12
44:10 46:16

costs 21:22
22:7 23:9 33:5
33:9 42:14

counsel 50:10
50:13 51:7,10

count 19:18
country 41:6
county 2:9,22

14:19 24:8,16
39:24

court 8:16
10:14 20:14
32:16

crawl 36:1
creates 26:5

46:22
creating 33:5
credits 15:11

38:7
creole 4:20

16:4 17:11
crisis 41:6
critical 14:8

44:6
currently 18:1

24:15 31:3
43:10 46:20

customer 42:20
cut 36:12,13

d

d 6:1
data 23:19
date 39:15

45:17
day 18:17

42:16
days 10:10
de 1:4,17 5:9

7:24 9:2
dearth 43:3
decade 22:20
december 14:3

14:20 21:18
decision 10:24

11:4,6 12:6,19
12:24

decline 43:15
dedicated 8:21

8:24 9:6 24:15
24:19 46:12

deep 25:11
deeply 46:18
default 38:6
defines 32:23
delaware 2:11

4:4,7 5:5 13:23
14:18 16:3
17:3,4,13
21:12 22:6,15
23:14,22 24:10

[conservation - delaware] Page 6

Veritext Legal Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830



24:20 25:8,10
26:7,12 27:18
28:3,16 29:4,8
29:16,19 30:13
32:3,6,8 33:11
34:14,15,20
35:1,3,4,14,21
40:9,10,24
41:5,8 43:24
45:16,19,24
46:7 50:19

delaware's
7:21 28:2 43:2

delaware.gov
11:17

delawarean
24:16

deliver 22:4
23:22 47:13

demand 22:11
22:20,22 23:4
26:15 47:10

department 1:1
4:3 5:3 7:22
8:14 9:13 10:9
11:5 12:4,19
12:20 13:3
15:20 18:5
20:11 21:12
28:4 43:9 48:2

department's
10:17 13:9
18:3,9,19,22

deputy 15:19
15:22

describes 31:16
description 4:2

5:2
design 37:15,18

37:20
desired 13:6
detail 9:21
details 9:1
determinations

31:19
determine

42:21
developed 28:6
developers

27:21
development

13:22 14:10
15:14 36:5

device 33:22
34:3

devices 33:20
dialogue 14:12
dictate 47:11
differ 26:4
difference

44:15
different 33:20

40:15
difficult 38:14
digital 50:8

51:3

direct 26:6
direction 25:12
directly 11:14

12:16,23
director 2:12

2:14 27:6 30:4
director's

15:16
disagrees 31:18
discussed 9:20
distributed

15:17
distribution

30:12
distributor

30:13
distributors

2:15,23 30:5
42:6

diverse 27:24
28:7

division 1:3 2:4
2:9 13:8 15:16
24:8

dnrec 2:3,4,6
5:11 8:19 9:24
11:8,15,18,21
12:16,23 13:1
16:1,5 17:10
17:11 18:17
26:18 31:13,21
40:1 44:19
45:17

dnrec's 9:6,8
9:19 11:1
18:13 30:18

dnrechearing...
11:17

docket 1:7 7:23
documentation

29:3
documents 9:5
doe 31:15 35:7
doing 35:4
dollars 44:9
door 39:6
dots 6:15 7:2
dover 1:17
draft 15:3,7,21

15:23 21:19
drafted 46:20
dramatic 32:2
dramatically

43:4
duct 35:13,13

35:15,17
ducted 32:8
ducts 35:12,23

35:24
due 33:9
duly 50:5
durability 47:6

47:8

e

e 2:1,1 3:1,1 4:1
5:1 6:1,1

[delaware - e] Page 7

Veritext Legal Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830



earlier 45:12
48:17

earn 38:7
earning 25:2
easier 39:5
echo 33:24 44:2
ecology 41:1
economic 26:21

31:12 32:3
44:21

economies
26:13

economy 26:6
ed 34:20 35:9
educating

46:17
education

27:14 28:22
29:10,14

effective 32:21
effectively

31:21 33:9
47:13

effectiveness
4:9,12 17:6

efficiencies
44:19

efficiency 2:8
21:5,10 22:5
23:22 34:19
38:5 45:23
46:19 48:2,3,5

efficient 23:5
40:17 41:21

44:4 47:2,18
47:18

eight 19:13
46:8

either 12:2 37:4
electric 22:10

22:12 23:4,5
32:5,8 42:11

electrical 22:16
electricity 32:4

43:4
electrification

32:13 33:3
42:19 43:2

electronic 12:2
electronically

8:15 19:22
eleven 19:14
elizabeth 2:6
email 11:16
embraced 35:5
emily 2:12

19:10 27:4,5
employed

50:11,14 51:8
51:11

employee 50:13
51:10

empower 23:8
empowers

22:17
enable 8:6 13:3
enabled 11:9

enclosure 39:1
39:8

encourage 8:22
28:21 33:14
36:16

encourages
20:12

encouraging
22:4

endorsement
42:18

energize 40:24
41:1

energy 1:3,5
2:5,8 8:1 9:2
13:8,13,14,24
14:1,3,22 15:1
15:3 21:5,10
21:14,18,22
22:2,5,8,10,18
23:3,3,9,21,24
24:22 25:24
26:19,21,22
27:1 28:18
29:17,19 30:8
31:4 32:4,20
32:21,23,23
33:1,2 34:13
34:17,19,21
35:7,7 36:3
37:10 38:4
40:17,18,20
41:20 42:21
44:3,4,18

45:21,23 46:3
46:7,10,19,21
47:9,18

enforcement
28:23 29:8,12
29:15

engagement
14:8,10,13,24

engineers
27:18 28:15

english 4:18
17:9

enhance 23:21
ensure 10:7

11:9
ensures 28:10
enter 17:1
entered 12:16
envelope 35:23
environment

27:14 48:3
environmental

1:2 7:22 15:20
21:13 28:4
32:12

epca 32:12,23
epca's 32:19

33:10
equally 12:5
equipment

47:17
equitable 27:12
eri 15:8

[earlier - eri] Page 8

Veritext Legal Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830



error 16:15,21
es 50:4
especially 44:6

46:23 48:20
established

18:18
establishes

14:4,6
estimated 44:9
estimates 26:10
ev 13:17 14:6
evaluate 48:9
evening 6:2

7:20 21:3 27:9
34:12 39:22
42:4 43:14
45:15,18

event 4:17 8:15
17:9

eventually
10:19

everybody 7:15
41:18

exact 12:5
exactly 38:10
excellent 35:4
except 39:11
exciting 29:16
excuse 33:1
exhibit 4:4,6,7

4:9,12,15,17,18
4:19,20,22 5:4
5:6,11 18:5,6

exhibits 10:19
17:2,20 18:3,4
31:13

exists 47:10
expenses 31:20
experience

40:12
experienced

46:11
expertise 24:3
experts 28:8
express 28:1
extent 47:14
exterior 3:3

43:21,22
extra 41:1

44:20

f

f 37:23
facebook 11:23
fact 25:5
factor 38:10,11
factoring 15:9
failures 47:3
fair 25:19
families 24:20

25:2 44:14
family 23:14

25:7 26:24
far 44:5
farmers 42:20
father 25:11

favor 42:19
feature 6:10

36:22
february 4:5

14:21,23 17:2
fed 35:15
federal 32:20
feed 20:16
feedback 15:5

15:6 30:7
fees 26:11
feet 39:2
felt 25:6
fewer 26:12

44:12,12
field 39:9
final 12:6 16:22

37:17,19
finally 39:10
financial 40:23

44:11
financially

50:15 51:11
find 6:16 36:24
fine 37:19

45:13
finish 20:10

48:22
fired 38:20,21
first 7:17 19:8

20:3,21 21:1
34:20,21 40:5
40:14 47:22

fius 37:15,18
37:24 38:1,3

five 19:11 39:3
flexibility 5:7

16:7 17:14
22:3

flood 36:2
florio 1:22 50:2

50:17
folks 40:6
following 6:10

9:23 10:23
17:1 22:9

foot 23:14,17
39:1,8

footage 39:5
forcing 31:9

32:13
forecast 22:22

22:23
forecasted

22:21
forefront 45:24
forego 43:9
foregoing 50:3

50:4 51:4
foremost 7:17
form 5:8 11:15

12:14
formal 6:6,7

8:5 10:13
12:17 13:2,2
14:9 15:8,14

[error - formal] Page 9

Veritext Legal Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830



formula 43:5
forth 18:13
forward 7:16

35:5
fossil 38:19,22
found 9:7
foundation

47:22
four 16:24

25:11
fourth 19:11
frequent 14:12
friendly 27:13
fuel 38:20,22

42:13
full 24:13 33:14

36:17 42:19
43:2 44:3

functioned
35:20

fundamental
46:22

furnace 32:10
furnaces 31:22
further 22:7

41:23 50:12
51:9

furthermore
22:22

future 48:9

g

g 6:1

gain 38:11,13
38:16,17

gaithersburg
43:22

gas 2:24 30:19
30:20 31:7,10
31:22,23 32:4
32:10,14,18
33:5,7 38:20
38:21 42:7,18

gathered 8:12
gear 7:3
general 15:19
generally 35:14
generate 8:12
generated 9:14

10:5 11:10
generation

43:3
getting 41:16
give 27:10
given 34:23

37:1 48:16
global 25:6
go 7:12 20:21

35:18 44:13
goal 33:11
goals 48:2,10
god's 40:3
goes 25:18 44:5
going 19:6

20:17 35:16
36:3 41:13
45:6

good 6:2 21:3
26:20,23 27:9
34:12 39:22
42:3 45:14
47:23

governing 48:4
government

27:22 28:8
granted 20:8
great 20:20

26:22
greater 9:21,21

27:16 42:16
greatest 36:4
green 2:12

14:18 27:7,10
27:24

grid 22:16 23:7
24:1 43:2,7

group 28:7
40:18

groups 48:3
growing 22:16

44:24
growth 26:21
guided 13:21

h

h 2:18 4:1 5:1
habitat 2:21

39:23 40:8
haitian 4:20

16:4 17:10

hand 13:7
36:21 37:4

hardi 30:6,10
30:17,24 31:18
33:11

harm 41:23
46:2

health 46:23
47:8

healthy 27:13
hear 33:23 45:9
heard 44:23
hearing 1:4

4:17 5:11 6:5
7:11,17,23 8:3
8:4,8,18,20,23
8:24 9:4,6,6,7
9:10,12,17
10:2,4,11,16,18
10:19 11:1,3
11:15,19 12:10
12:17,18 13:4
16:1 17:9,16
17:20,22 18:1
18:2,12,14,16
18:17 19:2
20:15 37:2
48:12,14 49:5
49:6

hearings 9:24
heat 31:5,9

32:2,5,8 35:16
38:11,13,17

[formula - heat] Page 10

Veritext Legal Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830



heaters 23:4
heating 2:15

30:5,15 42:23
held 14:22 15:1
hello 43:19
helped 40:13
helping 28:14

36:5
hereto 50:14

51:11
hey 33:18 42:3
hi 24:7 27:5

30:3 39:22
43:19

high 13:16
26:17 29:1
47:10

higher 22:21
35:2 38:16
43:6

highest 22:20
highly 47:2
highway 1:16
history 34:19
hits 38:10
home 2:10

14:17 23:11,14
23:19 24:9,17
25:4,7,12,16,16
25:18,24 27:2
28:23 32:2
35:6 44:10
46:5

homebuyer
42:15

homebuyers
25:22 40:5,14

homeowners
22:5 42:20
43:23 46:2,17

homes 2:10,17
14:21 21:10
22:3,15 23:7
24:8,14,19
25:23 26:2
35:1,24 40:4
40:14,16,19,21
40:23 42:13,23
44:12,15 45:16
46:7,10 47:2
47:10,13

hope 40:4
hopefully 7:15
horn 3:2 19:14

43:12,13,13,17
hot 42:24
house 22:2 37:9

37:11 38:14
41:2 47:21

household 22:8
23:8

houses 36:2
housing 26:14

26:16,23 40:9
40:10,11 41:6
41:7,9 46:9,19

hovnanian 2:17
14:21 45:16

humanity 2:21
39:23

hundreds 46:6
hurdles 44:11
hurt 41:15
husband 25:10
hvac 30:23

31:1,5,23 33:5
47:1

hybrid 41:19

i

icon 7:3
identification

18:7
identify 36:21
iecc 4:11,14

13:15 14:15,24
15:12 16:24
17:7 24:22
26:20 29:18
34:16 41:15,21
42:11 44:17
45:20 48:8

impact 5:7 16:7
17:15 23:11
26:11 31:12
32:3 41:14
47:15

impacted 47:15
impacts 23:18

33:1,2 42:10

implement
28:18 32:1
47:4

implementati...
29:13 46:14
48:7,10

implicit 42:18
implies 26:6
important 11:4

21:21 26:20,24
35:9

impose 33:3
imposes 31:5
imposing 48:5
improve 26:19
improving

21:21 29:20
48:2

inadvertently
16:18

include 16:23
23:2 27:18
28:8 30:13

includes 16:13
27:16

including 15:7
18:23 29:14
47:15

inclusion 11:10
22:14 23:15

income 25:3
40:6 41:7,15

incorporated
10:4 20:15

[heaters - incorporated] Page 11

Veritext Legal Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830



incorporating
21:24

incorrectly
16:12

increase 31:22
increased

22:23 31:20
increasing

30:20 43:4
independent

21:9 27:11
independently

8:10
indicated 6:24

11:19 14:14
indirectly

32:14
indoor 47:5
industry 28:8

34:24 48:8
influence 36:13
informal 14:9
information

48:18
informed 15:6
infrastructure

13:18 14:6
23:2 32:18
46:22

initial 17:19
initiated 15:15
initiatives

27:15

innovate 40:16
innovation

22:4 35:17
46:9

innovative
35:10

inserted 36:6
inside 35:23
inspectors

47:16
install 31:1,10

36:11
installation

30:19 32:3
installations

31:7 32:6
installed 35:12
instance 32:5
instructions

48:16
integrate 23:6
intent 38:8
interest 22:6
interested

14:10 15:18
50:15 51:12

intern 24:18
internal 29:2
international

2:16 13:13
28:3,6 30:6

introduced
18:2 35:10

introduction
22:2

introductory
9:11

invalidated
32:17

issue 10:22
26:14,15

issued 11:20
18:14

j

january 39:13
job 1:23 24:13

35:4
jobs 26:6,8

44:12
joined 8:15

19:22
joining 6:22

7:9 48:13
journal 4:23

16:3 17:13
25:1

july 1:11 6:3
16:11 17:22
21:20

june 22:19
jurisdiction

29:9
jurisdictions

28:16
justice 15:20

k

k 2:17 14:21
45:16

keating 2:4
13:7,11 17:18
17:21

keep 7:10 20:18
35:22

keeps 45:23
kevin 2:17,21

19:12,13 33:16
33:17 39:20,23
45:7,15

kids 25:13
kings 1:16
know 13:5

19:24 47:1
knowledge

36:7 50:9 51:6
knowledgeable

47:12
known 30:6

32:12

l

landscape
27:19

language 6:19
6:20,24 7:7

languages 6:9
6:21 7:5

large 29:1
larger 39:4,5

[incorporating - larger] Page 12

Veritext Legal Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830



lastly 12:24
45:6

law 9:8
lead 29:17

36:10 47:5
leader 28:17
leadership

21:14
leads 42:11
leakage 16:19
leaky 35:16
learn 8:6 29:2

29:11
left 35:2
legal 4:16,22

5:4 8:5 11:11
15:21,24 16:4
17:8,12 18:14

lehigh 27:17
lenders 47:18
letter 37:15,17

37:18,19,21
letters 12:14
level 29:9 40:23

41:2,4
levels 39:8
lewes 14:19
lifelong 24:16
light 10:6
likely 36:10

42:16
limit 19:1 30:22
limited 10:1

12:9

limiting 19:1
link 11:15
links 11:23
lisa 2:19 19:12

36:18,23
list 2:2 8:12

14:11 15:18
19:6 34:8

listed 6:20,21
7:1 9:9 16:14

listening 33:20
45:4

little 27:10
38:14

living 32:7
local 26:6,10,12

26:12 28:23
29:9,9

located 6:12
7:4

locations 8:11
30:14

log 34:7,7
logged 36:20

36:22
long 12:3 21:22

22:22 29:19
longer 42:21
look 35:13

47:22
lose 26:7,13
love 36:13 40:3
low 41:7,15

44:7

lowering 21:22
luxury 26:23

m

made 11:5,6,12
13:1 16:1
39:17 49:5

maintained
14:11

major 44:10
make 26:23

35:20 40:5,16
40:19 41:13

makers 27:19
makes 42:22
making 12:6

18:23 35:10
management

47:2
manager 2:7

21:4 24:14
managers

27:21
mandate 34:23

35:19
mandated 32:6

33:8
mandates

34:16 35:22
46:4,21

march 14:21
mark 18:3
marked 18:6

market 28:11
47:9,11

marketing
27:20

marketplace
41:17

marston 2:18
19:12 34:11,12
34:13 36:15
40:19

maryland
34:14 35:3

materials 28:11
matter 8:4,21

8:24 9:7,14,19
10:2,3,5,24
11:7,11,20
12:7,10,17,22
13:1,4 18:15
19:2

maximum 22:5
meals 42:24
mean 39:12,14

44:14
meaningful

44:18
meaningfully

45:22
means 40:7

44:12
meant 39:16
measure 16:19
measures 15:11

[lastly - measures] Page 13

Veritext Legal Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830



mechanism
13:3

mechanisms
12:3

media 11:22
median 25:3

40:6
medium 28:23
meeting 4:15

7:3 14:23 15:2
15:6 16:2 17:8
49:8

megawatts
22:20

member 30:11
members 27:18

30:13
membership

27:24
mentioned 42:9
messaging

11:24
met 14:17

39:13
method 39:1,8
michael 2:9

19:9 24:5,7
mid 2:23,24

21:11 42:5,6
mike 2:23

19:14 42:2,4
million 26:13
mind 47:20

minimal 22:17
23:2,13,18

minimum
10:10

minute 19:1,19
20:20

minutes 20:6,9
mispronounce

19:11
mission 27:12

40:2
mitch 34:20
mitigate 22:16
mixed 42:13
model 22:1
modeling 36:7
moderate 41:15
moderated

1:10
modern 29:17
moisture 47:1
month 25:21

39:15
mortgage 40:7
mortgaged

25:22
move 7:16

34:16 35:3
37:3,5 39:20

moved 35:6
moving 33:12

35:5 36:6
multiple 12:10

46:10

municipalities
14:14

mute 20:8 34:2

n

n 2:1 3:1 6:1
nahb 25:17

26:10
name 6:3 19:11

20:1,3,3 21:1,3
27:5 37:1,7
42:4 43:20
45:15

national 4:9,12
17:6 23:10,17
26:15 41:7
46:8

nationally
45:24

natural 1:1
7:22 21:13
28:4 30:19,20
31:7,10,22,22
32:10,14,18
33:5,7

necessary
22:16 46:21

need 6:13 7:13
19:23 24:21
25:19 29:10
34:2 37:13

needed 22:3
needless 30:21

needs 29:4
neep 21:6,8
neither 50:10

51:7
net 13:14 14:3

21:18 22:2
34:17 40:21

new 2:9,21 14:1
14:5,7,19
21:16 23:1,23
24:8,16,21
25:18,20,24
26:2 29:2,11
30:22 32:13,18
33:4 39:24
41:1 45:23
48:8

newark 14:20
news 4:23 5:5

16:3,3 17:13
17:13 25:1

nine 19:13,23
ninth 32:16
nonpartisan

21:9
nonprofit 21:9

27:11
nonprofits

14:14
noon 18:17
norm 3:2 19:14

43:12,13
northeast 2:8

21:5,11

[mechanism - northeast] Page 14

Veritext Legal Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830



notary 50:18
note 11:4 12:15

17:22 20:16
noted 12:3

39:11
notice 4:6,16

4:18,19,21,22
5:4,6 15:15,24
16:4,7,12 17:4
17:8,9,14

noticed 11:11
16:15

notices 11:20
17:11,12 18:14

november
14:18

number 7:23
16:19 37:1
39:6

numbers 44:24
nurse 25:10
nursing 25:14
nvr 24:14,18

25:23

o

o 6:1
o'halloran 2:23

19:14 42:2,3,4
occupancy

37:17
occupant 47:8
occupations

25:15

occurs 29:8
odd 34:18
offer 8:7 9:18

10:8 11:9
18:11,15 30:7

offered 15:4
offering 18:23

42:4
offers 6:8 22:3
office 2:6 13:24

14:22 15:1
officer 6:5

10:20 50:2
offices 42:23
official 10:13
officials 28:24

29:10
okay 20:21

21:7,8 34:10
45:14

oleck 2:9 19:9
24:5,7,7,12
27:3

omits 16:18
once 6:16 7:4

9:15 20:2
32:20

ones 38:6
online 4:18,19

4:20 9:8 11:12
36:22

open 11:12
28:9

operators
27:22

opportunity
9:18 15:4
18:11 24:3
28:1,16,20
29:17 30:7
39:24 43:20
45:18

opposed 14:15
option 6:13

37:22
options 6:18
order 10:23

18:18 19:5
49:4

organization
21:9 27:12

organizations
12:21

outcome 28:10
50:15 51:12

outside 12:21
outweigh 12:11
overburdened

43:6
overly 48:5
own 8:10

p

p 2:1,1 3:1,1
6:1

p.m. 1:12 6:3
49:7,9

page 4:2,17 5:2
7:4 17:9

pandemic 25:6
part 12:19 49:5
participating

8:10
participation

31:15
particular 44:5
parties 47:3

48:4 50:11,14
51:8,11

partner 34:19
partnered

12:20
partners 47:17
partnerships

2:8 21:5
passive 22:2

37:9,11 38:14
past 22:24 46:8
path 36:8 44:20
paths 22:1,3
patterson 6:4

10:21 13:1
patterson's

13:6
paving 28:17
pays 42:15
peak 22:20,21

22:22
penalize 39:2
penalizes 39:7

[notary - penalizes] Page 15

Veritext Legal Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830



people 36:11
40:5 41:15
45:3

percent 22:24
23:16 25:3,22
35:1,3 40:6

perfect 39:18
45:10

perform 35:12
performance

21:21 29:20
46:12,15 47:10

period 10:10
11:12 20:11

permit 26:5,8
26:11 37:15

permits 26:12
permitted 11:2
person 37:1
personally 46:6
persons 9:16

14:11 15:18
perspective

38:15
pertinent 10:3
petroleum 2:23

42:5
philadelphia

27:17
phone 37:1
physical 11:18
physically 8:11
pjm 22:19

pjm's 22:22
place 9:24

46:22
placed 20:7
plan 47:16 48:9
plans 29:3
platform 7:21

8:5,7
platforms

11:22
players 47:20
playing 39:8
please 6:10,22

7:9 9:23 12:1
20:3,16,23,24
33:14 36:21
48:7,15,22
49:1

pleased 34:14
pnnl 4:11,14

17:5
point 32:24

43:15
pointed 44:8
pointing 6:17
points 36:10

39:3
policies 45:2
policy 2:12

26:21 27:6,19
32:12

poor 47:1
popping 7:13

portion 48:14
possible 18:24
postal 11:18
posted 8:20 9:5

12:18 16:5
17:10,11 18:1

power 15:9
43:3,7

powerpoint 4:5
4:8 5:11 17:3,5

practical 45:2
practices 28:11

29:4 47:4
pre 9:16 18:10

18:16 19:4,7
preempt 32:11
preemption

32:19 33:10
prefer 31:2,10
preferred 6:19

6:19,24 7:6
preliminary

14:13
premature 46:3
prepare 8:17

19:5
prepared 8:19

51:3
prepares 22:14
preregistration

18:19
prescribed

36:3

prescriptive
36:8

prescriptively
30:19

present 8:13,17
presentation

9:13,15,22
13:9 17:17,17
17:22 18:9

presented 9:4
33:11

president 2:10
24:9 43:21

press 19:23
pressure 44:13
previously 11:8

11:20
priced 25:23

44:15
prices 26:17

32:4
pricing 31:6
prior 12:6 25:5

50:5
prioritize 29:4

47:8
probably 35:1

36:12
problem 26:17

41:13
problems 47:6
procedure 10:7
procedures

29:12

[people - procedures] Page 16

Veritext Legal Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830



proceeding
1:15 6:6,8 8:13
10:13 13:2
51:4

proceedings
50:3,4,6,8 51:6

process 10:23
12:19 14:10
15:15 18:20
26:23 28:10
47:19

product 32:24
production

15:10 23:3
24:13

products 31:2
professional

25:9
professionals

27:20 28:7,9
program 2:12

27:6 31:15,16
34:21

programs 35:6
progress 45:2

46:1
prohibition

33:10
prohibits 31:21
project 37:24
prompt 19:24
propane 2:24

42:7

proper 29:11
47:4

properly 7:15
47:19

proposal 26:1,9
33:3,10 40:1
44:5

propose 22:8
proposed 5:8

7:24 8:6 9:1,19
10:17 11:6
13:12 15:3
16:6,13,18,22
17:2,15,19,21
18:3 23:21
24:24 30:8,18
30:21 31:4,11
31:19 32:11
42:17 43:10
44:3

proposes 16:17
prospective

29:21
protecting 22:6

30:24
protocol 18:13
protocols 9:20

9:23 11:1
18:22

proud 40:20
proudly 43:23
provide 7:20

9:13 10:10
13:9 15:4 19:4

20:24 23:6
24:3 28:14,21
30:7 36:17
48:16,18

provided 9:17
31:13

providers
40:11

providing 8:5
23:23 29:4

provisions 4:10
4:13 17:7
21:20 22:10,11
22:13 44:20

public 1:4 2:14
2:18,19,20 3:2
4:15,17,18,19
4:20 5:11 7:23
8:5,7 9:24
11:12,19 12:22
13:4,4 15:24
16:2,22 17:8,8
17:9,11,16,21
18:14 30:4
50:18

publication
16:11,16 17:23

published 4:23
5:5 16:2,8
17:12,16 21:19

pugliese 2:12
19:10 27:5,6,9

pump 31:5 32:2
32:5,8

pumps 31:9
35:16

purchase 31:1
31:9

purpose 8:3
10:15

pursuant 8:18
pursue 25:14
put 12:12 34:7

40:3
putting 47:22

q

qualification
25:24

qualified 47:12
50:7

quality 29:20
46:16 47:6

questions 29:23
37:12

quickly 37:12
44:6

r

r 1:7 2:1 3:1 6:1
7:24

r408.2 15:12
16:23 36:5

r408.2. 16:20
r408.2.1.4

16:19,23
r408.2.7 36:11
r409 31:4,14

[proceeding - r409] Page 17

Veritext Legal Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830



r47 31:20
raise 25:7

36:21
raised 24:17

44:2
raising 37:4
ran 25:1
rapid 46:20
rater 34:13,20

36:6,12 38:1,3
raters 35:6,9
rb 22:9 23:15
rd 22:10
reach 36:3
read 19:6
reads 39:11
ready 13:19

14:4 22:10,12
31:5 32:2
34:17 35:8
36:3 40:21
46:7,10

reaffirmed
14:23

real 46:14
realities 44:21
reason 20:8

41:20
reasons 10:24
received 8:21

10:1 12:2,3
receiving 15:16
recently 25:1

32:17 40:20

recommending
45:19

record 8:4,14
9:4,14 10:4,12
10:16,17 11:10
12:17 17:2
18:2 20:4,15
21:2 43:16
44:7 49:5 50:9
51:5

recorded 50:6
recording 50:8

51:4
reduced 16:19

26:8 50:6
reducing 22:8

29:18
redundant

39:16
reflect 28:10
refrigeration

2:15 30:5
regard 8:4

10:16 11:6
18:22 19:16

regarding
12:24

region 21:11
27:16 28:17
29:17

regional 24:1
register 5:6

16:6,8,11,12
17:14,16,23

registered 9:16
18:10,16 19:4
19:7 25:10

registration
37:2

regulation
13:22 15:3,7
15:21,23 16:6
16:13,16,18,23
17:15 25:19
32:24

regulations 1:4
8:1 9:2 16:9,11
25:20 30:8
32:21 42:18
43:5,9

regulatory 2:3
5:6 9:19 11:7
13:12 14:9
15:14 16:7
17:14

reid 2:20 19:13
37:5,7

related 9:5 47:1
50:11 51:7

relative 50:13
51:10

relief 23:7
remain 9:24

26:17
remainder 7:11
remarks 9:12
remember 12:1

25:4 26:24

remote 1:15
removal 15:8

15:10,12
remove 31:6
removes 42:19
renewable 23:3
renovate 40:13
report 4:11,14

10:20
report's 10:14
reported 1:22

22:19
reporter 8:16

20:14 34:2
reports 17:5
represent 21:1
representing

20:4 37:8
43:14

represents
44:18

request 43:8
require 29:13
required 10:9

15:10
requirement

8:18 15:8 31:5
requirements

13:20,21 14:5
14:7 15:13
29:3,7,11
30:21,21 31:14
31:17 32:1
33:4,8 38:5

[r47 - requirements] Page 18

Veritext Legal Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830



45:21 46:14
48:6

requires 13:23
14:1 37:14,17
39:12

requiring
21:16 23:1
39:3 41:18

residential 4:10
4:13 13:15,16
14:2,7 17:6
21:16 22:12
23:1,23 26:5
30:22 32:13
33:4 38:3
39:13

residents 23:5
23:8,23 29:19
31:13 32:6
45:1 46:23

resilience 21:23
23:7

resiliency
23:23

resources 1:1
7:22 21:13
28:4 29:2,14
41:3

respectfully
30:17 43:8
44:19

respecting
18:24

respective 8:11
responsibility

46:1
responsive

22:11 23:4
restricting 33:1
restriction

41:12
restrictive

41:11
result 18:19

31:20
results 23:22
retired 34:13
retrofit 22:7
return 35:19,22
returns 35:14

35:18
revealed 25:22
revenue 26:12
review 10:23

13:24 15:16,21
16:16

reviewed 10:20
15:2,22

reviewers
47:16

revised 17:22
30:18

revisions 7:24
8:6 9:1 15:7

reward 39:4
rice 2:19 19:13

36:18,19,20,23

right 7:7 24:20
31:1 33:23
41:9 46:7

rigorous 31:16
rise 13:16 32:7
risking 46:2
risks 46:23,24
rj 22:11 23:15
rk 22:12 23:15
robust 28:21

29:10
roof 47:21
room 8:9 35:19
roots 25:11
row 46:10
rowlands 2:20

19:13 37:5,6,7
37:8 39:19

ryan 2:9 24:8
24:14

s

s 2:1 3:1 4:1 5:1
6:1

sale 46:17
save 22:18
saving 28:19
savings 26:22

27:1
saying 12:10

35:18
schedules 7:19
screen 6:13,24

19:18 20:20

48:17 49:1
sealed 35:22
second 19:9
secretary 2:6

6:4 10:20,22
12:6 13:1,6
15:17,22

secretary's
10:8

section 9:8
13:23 14:4
31:3,14,20
37:14,23 38:19
38:23 39:1,10
39:15

sections 38:20
see 6:14 37:4

38:15 42:17
45:1

seek 40:3 47:11
seems 39:16
select 6:15,18

6:20,23 7:1,2,5
7:6,7,13

sense 42:22
serious 43:1

46:24
serve 6:5 40:4

41:23
service 11:18
services 40:18
serving 30:14
session 11:2

[requirements - session] Page 19

Veritext Legal Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830



set 18:13 45:3
setting 7:4
settings 7:3
seven 19:12
shade 38:17
share 33:11

48:24
shared 48:17
short 41:8,16
shortage 26:16
show 6:12,14

6:16 7:14 26:4
37:21

showed 23:11
shower 42:24
shown 42:8,10
shrift 41:16
siding 43:21
sierra 14:20
signature 15:17

50:16 51:14
significant

31:12 47:5
simon 3:3

19:15 43:18,20
simply 12:12

44:23
single 12:12

23:14
singular 12:11
site 15:9 23:2
situation 42:22
six 19:12,23

skills 50:10
51:6

small 28:22
44:10

smaller 39:7
smart 45:1
smartphone

6:22
smith 1:10 2:3

2:21 6:2,4
17:18,24 19:13
21:7 24:4 27:3
27:8 30:1
33:13,19,24
34:6,10 36:15
37:3 39:18,20
39:21,22,23
42:1,1 43:11
43:17 45:5,10
45:13 48:11

smyrna 45:16
social 11:22
solar 13:18

14:4 22:10
36:11 38:10,13
38:16

sold 26:3
solely 10:2 12:9
solutions 35:10

35:12 36:7
solve 26:16
sonya 51:2,15
soon 8:21 48:17

sorry 45:11
48:21

source 42:21
sowerby 51:2

51:15
space 36:1
spaces 36:1
spanish 4:19

16:3 17:10
speak 20:9

34:10,14 40:1
43:20 45:18

speaker 2:18
2:19,20 3:2
19:20 20:10
37:5

speaker's 20:7
speakers 44:1
speaking 37:12
specialist 2:3
specifically

28:22 32:7
spending 26:14
square 23:13

23:17 38:24
39:2,5,8

stability 23:24
staff 9:13
stakeholder

14:8,13,24
47:15

stakeholders
15:4 26:19
47:15 48:9

stand 26:13
44:3

standard 9:20
11:1 32:20

standards 2:7
21:5 31:7

stands 26:7
star 19:23,23

34:21 35:7
40:20

start 4:6 15:15
17:4 25:13

started 20:19
20:21 24:17

state 1:5 2:14
4:15 5:5 7:21
8:1 9:2 13:23
14:1,22 15:1
16:3 17:7,13
20:3 21:14,17
25:8,12,16
27:17 28:21
29:6 30:4,8,14
30:16 31:4
32:21 41:5,8
43:3 48:1
50:19

state's 25:3
stated 11:8

18:8
statement 5:8

16:8 17:15
37:24

[set - statement] Page 20

Veritext Legal Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830



states 16:12
28:14,18 32:19

statewide 26:1
26:16 31:13

statutory 8:18
10:15 13:20,21
15:13

stay 25:14
step 21:21

44:18
steps 6:10
storage 22:11

23:3
story 23:14
strain 22:16
strategic 27:14
strengthening

21:20,24
strong 28:2

34:15 47:7
structure 47:23
studies 26:4
study 23:10,13

25:21
style 31:1
subject 10:2,3

12:9 19:2
submission

12:22
submit 12:23

20:12 33:14
36:16 43:15
48:15,18,21,23
49:3

submitted
11:14,22 12:16
13:5

success 28:21
successful

29:13 46:14
summer 22:21

38:18
supplement

45:21
suppliers 45:1

47:17
supply 26:15
support 14:15

23:2 24:22
28:2 29:15
34:15,16,22
35:5 40:24
41:20 44:4,21
47:23 48:7

supported
12:13 15:13

supporting
21:22 34:24

supportive
40:15

sure 25:4 35:10
35:20

surrounding
28:18

susceptible
47:2

sustain 47:23

sustainability
44:21

sustainable
46:19

sworn 50:5
system 19:21

35:18
systems 30:20

30:20,23 31:5
31:23 32:15
33:5,7 35:13

t

t 4:1 5:1
table 15:12

16:20,23 38:4
38:9

take 26:24 36:2
38:16 39:12

taken 50:3,12
51:9

targets 47:9
taxes 26:11
technical 24:3

37:11
technically

33:8
technicians

30:16
technologies

22:15 23:6
technology

28:11

tell 40:1
ten 19:13
term 21:22

22:22 29:19
terribly 33:24
teslas 41:19
testifying 50:5
testimony

44:23 46:13
text 11:23
thank 7:18

13:11 17:18
24:2,4,11,12
27:2,3,8 29:23
30:1,6 33:15
34:9 36:15
37:3 39:18
41:24 42:1
43:10,11,13,16
43:17,19 45:3
45:5,8 48:11
48:13 49:7

thanks 45:16
theresa 1:10

2:3 6:4 13:11
thermal 35:11
thing 12:11
think 38:9
third 19:10

25:17
thomas 2:18

19:12 34:11,13
thoroughly

13:3

[states - thoroughly] Page 21

Veritext Legal Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830



thoughtful
44:22

thousand 12:14
three 6:15 7:2

19:1,9,19 20:6
20:9,20

tight 44:13
time 6:2 7:18

9:21 19:1,17
20:9,11 24:13
25:5 29:13
37:2 40:5,14
44:7 45:4

timer 19:18,19
20:5,20

times 38:15
title 13:22

21:15 39:12
titus 2:14 19:11

30:2,3,3 33:13
today 27:23

35:20 43:20
44:23 45:19

todd 2:14 19:11
30:2,3

together 8:9
tom 40:19
tonight 7:17,19

8:12 9:4 10:13
10:18 11:6
13:2 18:18
19:4 34:14
48:13

tonight's 6:5,7
8:3 9:10 10:2
10:15 12:10
18:11 19:2

took 39:13
top 7:7 39:1
total 23:16 41:1
toward 44:18
towards 9:9
trade 30:10

46:16 47:17
trained 47:17
training 28:22

29:5,10,15
46:15 47:4

transcribed
20:14

transcriber
51:1

transcript 8:17
8:20 10:14,18
51:3,5

transcriptionist
50:7

transition
27:13

translation
6:18 7:5

translations
16:4

transparent
28:9

triannual 13:24

true 47:9 50:9
51:5

truly 44:22
try 47:3
trying 41:23
tuesday 1:11

6:3
turn 7:10 18:9

33:21
turning 9:12
twelfth 19:14
twitter 11:23
two 15:11

16:10 17:5
23:14 33:20
46:24

typewriting
50:7

u

u 38:10,11
u.s. 11:17 30:12

32:16
ultimate 12:24
ultimately

10:22
unable 36:17

36:24
unamended

26:20
under 9:8

24:14 25:2
47:22

undergoing
15:16

understand
24:21 29:6,11
46:13 47:14
48:4

undoubtedly
32:2

unintended
46:2

unintentionally
45:3

unit 15:20
united 2:13

14:19 27:7,11
28:1,14

units 41:9,10
unmute 19:21

19:24
unmuted 20:2

20:23 24:6
27:4 33:17
36:19 37:6
39:21 42:2

unnecessary
22:7 33:3

unreasonable
31:7

unskilled 47:3
unsubstantiat...

47:9
updates 14:12

28:19 30:18
31:11 32:11

[thoughtful - updates] Page 22

Veritext Legal Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830



urge 26:18 48:3
use 31:21 32:21

32:23,24 33:1
33:2 35:21
38:19,20

used 28:13
using 6:11

11:22 33:4
usps 12:2
usually 38:2
utility 43:6
utilize 6:9

v

valley 27:17
value 15:9

29:20
variation 6:8
various 13:5
vented 36:1
ventilation

30:15
verbal 8:7 9:18

18:11,15,23
19:4 48:22

verbatim 8:17
10:14

verifier 37:24
verifiers 38:2
version 14:16
vet 13:3
vice 2:10 24:9
video 20:16

videos 11:23
violate 33:10
virtual 7:21,23

10:4 18:16
virtually 8:9,13

8:16
visit 8:23
visual 19:17
voice 44:24

45:4
voted 28:7
votes 12:12

w

walls 47:21
want 7:17

12:15 34:6
38:15 44:2
48:12

wants 37:23
45:1

water 23:4
way 28:17
ways 13:5

40:15 49:3
we've 40:13,13

40:15,18
webpage 8:20

8:24 9:6,7
11:16,19 12:18
17:20 18:2,14

website 9:9
16:1,5 17:10
17:12

websites 12:21
weigel 2:7 19:9

20:22,23 21:3
21:4,8 24:4,11

weight 12:5,13
welcome 29:23
whichever 31:1
wholesale

30:12,13
widely 28:13
window 38:10
winner 46:8
winter 38:17
wish 48:15
wishes 10:7

11:8
wishing 18:15
witness 50:4
work 28:15

35:13,15 40:9
45:15 48:8

worked 37:9
40:18

workers 27:22
working 24:14

26:18 34:19
40:13 43:23
44:14

world 46:14
worry 25:11
worse 41:13
writing 20:13

33:15 36:17
48:15,23

written 10:18
11:21 16:24
26:1 31:3
43:16 45:20
48:19,21 49:3

x

x 4:1 5:1

y

year 22:24
25:23 35:2

years 24:18
34:18 40:12,15
40:19 46:8,10

youtube 11:23

z

zehr 31:15
zero 13:14 14:3

15:9 21:18
22:2 34:17
35:7 36:3
37:10 40:21
45:21 46:3,6,9
46:21

zone 14:5 16:24
zones 13:19

36:2
zoning 41:11
zoom 8:12

[urge - zoom] Page 23

Veritext Legal Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830


	Public Hearing - Regulations for State Energy Conservation Code
	Word Index
	All
	& - 89
	9 - appeals
	appear - builders
	builders - coalition
	coastal - conservation
	conservation - delaware
	delaware - e
	earlier - eri
	error - formal
	formula - heat
	heaters - incorporated
	incorporating - larger
	lastly - measures
	mechanism - northeast
	notary - penalizes
	people - procedures
	proceeding - r409
	r47 - requirements
	requirements - session
	set - statement
	states - thoroughly
	thoughtful - updates
	urge - zoom

	Alphabetical
	Numbers and Symbols
	& - 89
	9 - appeals

	A
	9 - appeals
	appear - builders

	B
	appear - builders
	builders - coalition

	C
	builders - coalition
	coastal - conservation
	conservation - delaware

	D
	conservation - delaware
	delaware - e

	E
	delaware - e
	earlier - eri
	error - formal

	F
	error - formal
	formula - heat

	G
	formula - heat

	H
	formula - heat
	heaters - incorporated

	I
	heaters - incorporated
	incorporating - larger

	J
	incorporating - larger

	K
	incorporating - larger

	L
	incorporating - larger
	lastly - measures

	M
	lastly - measures
	mechanism - northeast

	N
	mechanism - northeast
	notary - penalizes

	O
	notary - penalizes

	P
	notary - penalizes
	people - procedures
	proceeding - r409

	Q
	proceeding - r409

	R
	proceeding - r409
	r47 - requirements
	requirements - session

	S
	requirements - session
	set - statement
	states - thoroughly

	T
	states - thoroughly
	thoughtful - updates

	U
	thoughtful - updates
	urge - zoom

	V
	urge - zoom

	W
	urge - zoom

	X
	urge - zoom

	Y
	urge - zoom

	Z
	urge - zoom







Delaware Energy 
Code Collaborative


February 20, 2025


EXHIBIT


1







DNREC State Energy Office


Tom Noyes: Acting Energy Administrator 
Amatullah Brown: Buildings Lead 


Anna Keating: Energy Efficiency Lead


Delaware Energy Code Support Hotline: 
Call us at 1-877-494-1333 or email 
EnergyCodesDE@psdconsulting.com 







Agenda


• Update from Tom Noyes with the DNREC State Energy 
Office


• Discuss the path forward for the energy code in 
Delaware







Timeline


Fall 2022
DNREC convenes stakeholder 


groups and listening sessions to 
discuss 2021 IECC Adoption


2023
DNREC negotiates alternative 


compliance pathway to 2021 IECC to 
alleviate the concerns around 


construction costs


September 2023
DOE Announces Formula 


Funding under the Inflation 
Reduction Act September 2023-


~$6,900,000 for Delaware


January 2026
ZNE Capable Requirements for 


Residential Buildings go into 
effect per 


Del. Code Title 16 § 7602







Del. Code Title 16 § 7602


(c) The Delaware Energy Office, or its successor, in consultation with the Green Building Council of 
the Home Builders Association of Delaware, shall establish programs to promote the construction of 
zero net energy homes. A "zero net energy home" or "zero net energy building" is defined as a 
residence or commercial building that, through the use of energy efficient construction, lighting, 
appliances and on-site renewable energy generation, results in zero net energy consumption from 
the utility provider. Therefore, a net zero energy capable home must be energy efficient enough 
that if the home or building owner chooses to add on-site generation, net zero energy consumption 
could be achieved. As of December 31, 2025, all new residential building construction in the State of 
Delaware shall be zero net energy capable. As of December 31, 2030, all new commercial building 
construction must also be zero net energy capable.







What is a Zero Net Energy Capable 
Residential Building?
The State Energy Office has determined that either of the 
following meet the efficiency requirements enshrined in 
law: 
The Energy Rating Index (ERI) Value before factoring in On-
site Power Production (OPP) in Climate Zone 4 for 
Appendix RC of the 2024 International Energy 
Conservation Code (IECC) of 42


Or
An equivalent prescriptive method of compliance using 
additional credits in the 2024 IECC Table R408.2







Path Forward


• Please note the following options described in the 
subsequent slides are under consideration but 
nothing has been finalized.


• We value and appreciate your input and suggestions 
before moving forward.







Next Code Update
Option 1: 2021 IECC


• Performance Path: Adopt ERI of 2024 IECC Appendix RC for Climate Zone 4 of 42


• Prescriptive Path: Adopt the language of Section R408 of the 2024 IECC with additional credits required


• Alternative Performance Paths: Add alternative compliance paths for DOE Zero Energy Ready Homes 
and/or Passive House 


• In addition to the paths described above, adopt the language in the 2024 IECC Appendices promoting 
Zero Net Energy Capability 


Option 2: 2024 IECC 


• Performance Path: Adopt ERI of Appendix RC for Climate Zone 4 of 42


• Prescriptive Path: Require additional credits for compliance with Table R408.2 of 2024 IECC


• Alternative Performance Paths: Add alternative compliance paths for DOE Zero Energy Ready Homes 
and/or Passive House 


• In addition to the paths described above, adopt the 2024 IECC Appendices promoting Zero Net Energy 
Capability 







PSD


Sunayana Jain: Director of Energy Code Services 
Adam Smith: Manager, Provider Services


Michael Rossi: Energy Code Specialist


Delaware Energy Code Support Hotline: 
Call us at 1-877-494-1333 or email 
EnergyCodesDE@psdconsulting.com 







Prescriptive Thermal Envelope Comparison


Component 2021 IECC 2024 IECC
Climate Zone 4​


Vertical Fenestration U-Factor​ 0.30​ 0.30​
Skylight​ U-Factor​ 0.55​ 0.53​
Skylight SHGC​ N/A​ 0.40​
Ceiling​ R-Value​ 60​ 49​
Insulation entirely above roof deck ​ N/A​ 30 ci


Wood Framed Wall R-Value 30 or 20 & 5ci or 
13 & 10ci or 0 & 20ci


30 or 20 & 5ci or 
13 & 10ci or 0 & 20ci


Mass Wall R-value 8/13 8/13
Floor​ R-Value​ 19​ 19 or 13 + 5ci or 15 ci​
Basement Wall R Value 10ci or 13 10ci or 13
Heated Slab ​R-Value & Depth​ 10ci, 4 ft​ R10ci, 3 ft and R-5 full slab​
Unheated Slab​ R-Value & Depth 10ci, 4 ft​ R10ci, 3 ft​
Crawl Space Wall R-Value 10ci or 13 10ci or 13







DOE Zero Energy Ready 
Homes


• Optional Compliance Path 
• Based on Version 2 program requirements (latest)
• Mandatory Requirements 


o ZERH National Rater Checklist
o ENERGY STAR Baseline
o Envelope
o Duct Systems 
o Water Heating Efficiency
o Lighting and Appliances
o Indoor Air Quality
o Renewable Ready
o EV Ready
o HPWH Ready 
o Heat Pump Space Heating Ready 


As of 2023, 674 Homes in Delaware have 
been certified ZERH.


Projects with a ZERH certification are 
eligible for two points in the Energy 
Conservation Measures category for the 
Low-Income Housing Tax Credit Qualified 
Allocation Plan.


ZERH is used as an alternative compliance 
path in Rhode Island, Colorado, Oregon, etc.







Passive House


• Optional compliance path
• 3rd party certification program


• Certified under the latest version of: 
o Phius (CORE or ZERO) or 
o PHI 


• Very high-performance building with minimum heating 
and cooling loads 


Passive House is used as an 
alternative compliance path in 


Massachusetts, Oregon, 
Washington, Denver, etc. 







Appendix RB:
Solar Readiness


• Appendix RB does not explicitly require 
solar installation or wiring


• The appendix requires the construction 
documents to indicate the solar ready 
zone area and pathways for routing 
conduit


• Reserved space on the electrical panel 







NEW: Appendix RD: Electrical Energy Storage Energy Capacity


• Appendix RD prepares buildings for the future 
installation of On-Site Energy Storage Systems 
(ESS). 


• Primarily relates to having dedicated space and 
raceways for these systems to make them easier 
to install in the future without having to 
undergo a massive retrofit. 


• Examples of ESS: 
• Tesla Powerwall
• Battery storage







NEW: Appendix RE: EV Charging Infrastructure


New 1- and 2- Family Dwelling Units and Townhouses with: 


A designated attached or detached garage


Or


Other On-site private parking provided adjacent to the dwelling unit


R-2 Occupancies 


or 


Allocated parking for R-2 Occupancies in Mixed Use Buildings


1 EV Capable, EV Ready, or EVSE Space per 
dwelling unit


40% EV Capable, EV Ready, or EVSE Space 
per dwelling units or automobile parking 
spaces, whichever is less


EV Capable
RE101.2.2


EV Ready
RE101.2.3


EVSE Space
RE101.2.4


EV Requirements: 







NEW: Appendix RJ: Demand Responsive Water Heating
Electric storage water heaters with a rated 
water storage volume of 40 gallons to 120 
gallons and a nameplate input rating ≤ 12 
kW shall be provided with demand 
responsive controls in accordance with 
Table RJ101.1. 
Exceptions: 


1. Water heaters that are capable of 
delivering water at a temperature of 180°F 
or greater. 
2. Water heaters that comply with Section 
IV, Part HLW or Section X of the ASME 
Boiler and Pressure Vessel Code. 
3. Water heaters that use three-phase 
electric power.


Table RJ101.1 Demand Responsive Controls for Water Heating


Equipment Type
Controls


Manufactured before 
7/1/25


Manufactured on or 
after 7/1/25


Electric Storage 
Water Heaters


AHRI 1430 (I-P) or 
ANSI/CTA-2045-B 
Level 1 and also 


capable of initiating 
water heating to meet 
the temperature set 


point in response to a 
demand response 


signal


AHRI 1430 (I-P).







NEW: Appendix RK: Electric Readiness


Water heaters, household clothes dryers and cooking appliances that use fuel gas or liquid fuel shall 
comply with Sections RK101.1.1 through RK101.1.4.


RK101.1.1 
Cooking Appliances


RK101.1.2 
Household Clothes Dryers


RK101.1.3 
Water Heaters


RK101.1.4 
Electrification Ready Circuits







Group Discussion







Discussion
Questions


• Do you have a preference on the 2021 IECC or the 2024 IECC? 
• Do you have any ideas on how to meet the ZNE Capable 


Requirements using the prescriptive path? 


• Do you have any recommendations or feedback on the proposed 
direction of code updates?


• How can we best support you? 












Odyans Piblik: Regleman pou Kòd
Konsèvasyon Enèji Eta a


  Admin. Law


Administrative Law Section (https://dnrec.delaware.gov/admin-law/)


Permitting & Regulation   (.menuThree)


DNREC Public Notices (https://dnrec.delaware.gov/dnrec-public-notices/)


DNREC Calendar   (.menuFour)


(http://#)Public Hearings   (.menuTwo)


(http://#)Secretary’s Orders   (.menuOne)


Civil Rights and DNREC (https://dnrec.delaware.gov/environmental-justice/title-vi-


dnrec/)


Environmental Appeals Board (https://dnrec.delaware.gov/environmental-


appeals-board/)


Coastal Zone Industrial Control Board (https://dnrec.delaware.gov/coastal-zone-


act/industrial-control-board/)


Listen


(http://delaware.gov)


DNREC Menu
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DNREC FOIA Requests (https://dnrec.delaware.gov/foia/)


Depatman Resous Natirèl ak Kontwòl Anviwònmantal (Department of Natural Resources and


Environmental Control, DNREC), Divizyon Klima, Kot, ak Enèji pral reyalize yon odyans piblik nan


dat madi 22 jiyè, 2025 (https://dnrec.delaware.gov/events/public-hearing-regulations-for-state-


energy-conservation-code-2/), apati 6:00 PM pou konsidere kòmantè nan men piblik la sou Kòd


Adminstratif 7 DE 2101 Regleman pou Kòd Konsèvasyon Enèji Eta a (# Dosye 2025-R-CCE-0008)


Objektif revizyon Kòd Administratif 7 DE 2101 se pou nou adopte vèsyon aktyalize ki soti nan


Kòd Entènasyonal sou Konsèvasyon Enèji (International Energy Conservation Code) epi Sosyete


Ameriken pou Estanda Enjenyè sou Chofaj, Refrijerasyon ak Klimatizasyon (American Society of


Heating, Refrigerating and Air-Conditioning Engineers Standards) atravè modifikasyon kapasite


zewo enèji nè.


Modifikasyon pwopoze yo pral disponib anliy apati 1ye jiyè, 2025. Ou ka gen aksè ak yo anliy


nan: regulations.delaware.gov/services/current_issue.shtml


(http://regulations.delaware.gov/services/current_issue.shtml) oubyen de.gov/dnrechearings


(https://de.gov/dnrechearings). Adisyonèlman, yon revizyon an-pèsòn disponib atravè


randevou sèlman lè w kontakte anplwaye responsab la, Anna Keatingnan nan (302) 735-3355


oubyen atravè imel nan anna.e.keating@delaware.gov.


Lyen paj entènèt la pou odyans vityèl la ka aksede atravè sit wèb Odyans Piblik DNREC a nan


de.gov/dnrechearings (https://de.gov/dnrechearings). Si yo mande w yon modpas, tanpri itilize :


712818. Pou w aksede a pati odyo a sèlman nan odyans vityèl la, konpoze: 1-646-931-3860 epi


mete Idantifyan Rankont lan: 827 7203 4542. Asistans lang disponib sou demann nan 10 jou


ouvrab anvan odyans lan. Soutit kode disponib atravè platfòm Zoom lan ki itilize pou tout


odyans piblik DNREC yo.


Moun ki swete ofri kòmantè vèbal pandan odyans piblik DNREC dwe enskri davans pa pita pase


midi nan dat odyans vityèl la de.gov/dnreccomments (https://de.gov/dnreccomments) oubyen


pa telefòn nan 302-739-9001.


Depatman an pral aksepte kòmantè piblik atravè fèmti aktivite yo nan dat mèkredi 6 dawou. Yo


pral aksepte kòmantè sou fòm ekri atravè imel nan DNRECHearingComments@delaware.gov,


oubyen lè w itilize fòmilè anliy lan nan de.gov/dnreccomments


(https://de.gov/dnreccomments), oubyen nan lapòs ameriken nan adrès swivan an:


Divizyon Klima, Kòt ak Enèji


Pibliye: 29 jen 2025


Kòmantè yo dwe: 6 out 2025


Avi DNREC Nimewo CCE20250205


Règleman ki pa gen Diskriminasyon (https://dnrec.delaware.gov/environmental-justice/tit-vi-dnrec/)







Theresa Smith, Hearing Officer


DNREC – Office of the Secretary


89 Kings Highway, Dover, DE 19901


Related Topics: climate coastal energy (https://dnrec.delaware.gov/tag/climate-coastal-energy/), energy code


(https://dnrec.delaware.gov/tag/energy-code/), energy office (https://dnrec.delaware.gov/tag/energy-office/),


kreyol (https://dnrec.delaware.gov/tag/kreyol/), odyans piblik (https://dnrec.delaware.gov/tag/odyans-piblik/),


permitting and regulation (https://dnrec.delaware.gov/tag/permitting-and-regulation/), public hearing


(https://dnrec.delaware.gov/tag/public-hearing/), public notice (https://dnrec.delaware.gov/tag/public-notice/)


(/)


Office of the Secretary (https://dnrec.delaware.gov/office-of-the-secretary/)


Division of Air Quality (https://dnrec.delaware.gov/air/)


Division of Waste and Hazardous Substances (https://dnrec.delaware.gov/waste-hazardous/)


Division of Water (/water/)


Division of Climate, Coastal and Energy (https://dnrec.delaware.gov/climate-coastal-energy/)


Division of Fish and Wildlife (https://dnrec.delaware.gov/fish-wildlife/)


Division of Parks and Recreation (/parks/)


Division of Watershed Stewardship (/watershed-stewardship/)


  (https://www.facebook.com/DelawareDNREC/) 
(https://www.instagram.com/delawarednrec/)   (https://www.youtube.com/user/DelawareDNREC)


  (https://www.linkedin.com/company/delawarednrec)   (https://twitter.com/DelawareDNREC)


  (https://bsky.app/profile/delawarednrec.bsky.social)


DNREC Newsroom (https://dnrec.delaware.gov/newsroom/)


Public Meetings (https://dnrec.delaware.gov/public-meeting-calendars/)


Public Notices (https://dnrec.delaware.gov/dnrec-public-notices/)


DNREC Regulations (https://dnrec.delaware.gov/dnrec-regulations/)


Environmental Justice (https://dnrec.delaware.gov/environmental-justice/)


Non-Discrimination Notice (https://dnrec.delaware.gov/environmental-justice/title-vi-dnrec/)







+


DNREC Open Data (https://dnrec.delaware.gov/dnrec-open-data/)


FOIA Requests (https://dnrec.delaware.gov/foia/)


DNREC Divisions (https://dnrec.delaware.gov/divisions/)


About DNREC (https://dnrec.delaware.gov/mission/)


Work for DNREC! (https://dnrec.delaware.gov/work-here/)


Contact Us (https://dnrec.delaware.gov/contacts/)
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State of Wisconsin 


P0 Box 631699 Cincinnati, OH 45263-1699 


DNREC - DIVISION OF CLIMATE, COASTAL AND 
ENERGY  


LEGAL NOTICE  
Notice of Public Hearing 


The Department of Natural Resources and Environmental 
Control (DNREC), Division of Climate, Coastal and Energy, 
will conduct a public hearing on Tuesday, July 22, 2025, 
beginning at 6:00 p.m. to consider comments from the public 
on the 7 DE Admin. Code 2101 Regulations for State Energy 
Conservation Code (Docket # 2025-R-CCE-0008.) 


The obiective of revising 7 DE Admin. Code 2101 is to adopt 
updated versions of the International Energy Conservation 
Code and the American Society of Heating, Refrigerating and 
Air-Conditioning Engineers Standards with zero net energy 
capable amendments. 


The proposed amendments will be available online beginning 
July 1, 2025. They may be accessed online at: 
liltp:/IreguIotlonn.dclowarp  cjav/servicpsfcurrent lssue,shlmt 
or flflpsI/degovIdnrechparing. Additionally, an in-person 
review is available by appointment-only by contacting the 
responsible staff person, Anna Keating at (302) 735-3355 or 
via email at onna,e.koatindelcwpre,00. 


The web link to the virtual hearing can be accessed through 
the DNREC Public Hearings site at 
https://de.gov/dnrechearings. If prompted for a password, 
please use: 712818. To access the audio-only portion of the 
virtual hearing, dial 1-646-931-3860 and enter the Meeting ID: 
827 7203 4542, Language assistance is available by request 
within 10 business days of the hearing. Closed captioning is 
available via the Zoom platform utilized for all DNREC 
Public Hearings. 


Those wishing to offer verbal comments during DNREC 
public hearings must pre-register no later than noon of the 
date of the virtual hearing at https://de.gov/dnreccomments 
or by telephone at 302-739-9001. 


The Deportment will accept public comment through the 
close of business on Wednesday, August 6, 2025. Comments 
will be accepted in written form via email to DNRECHP.clr-
lngcnmmpnitft5lpipvmrf  gg, or by using the online farm at 
flflp'c://de  gov/dnreccomments, or by U.S. mail to the follow-
ing address: 


Theresa Smith, Hearing Officer 
DNREC - Office of the Secretary 


89 Kings Highway, Dover, DE 19901 


Encuentre la version en espoñol de este aviso en 
hips://do  gov/dnrecovjccs  


Jwenn vOsyon kreybl avi so a non flhtas://dr'  govldnrecovl  


THIS IS THE ONLY TIME THIS NOTICE WILL APPEAR 


DNREC Notice No. CCE20250205 
NJ-6/29125 
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Current Monthly Issue July 2025


Regulatory Flexibility Act Form 


Authenticated PDF Version 


 
DEPARTMENT OF NATURAL RESOURCES AND ENVIRONMENTAL CONTROL


Division of Climate, Coastal and Energy
Statutory Authority: 16 Delaware Code, Section 7602 (16 Del.C. §7602)


7 DE Admin. Code 2101
 


PROPOSED
 


PUBLIC NOTICE
 


2101 Regulations for State Energy Conservation Code
 
 
SAN #    2025-04       
DOCKET # 2025-R-CCE-0008   
 
 
1.   TITLE OF THE REGULATIONS:
 
7 DE Admin. Code 2101 Regulations for State Energy Conservation Code.
 
 
2.  BRIEF SYNOPSIS OF THE SUBJECT, SUBSTANCE AND ISSUES:
 
The State Energy Office is proposing to amend 7 DE Admin. Code 2101 Regulations for State Energy Conservation Code to
adopt the 2024 International Energy Conservation Code (IECC) with zero net energy capable amendments for residential
buildings and the 2024 IECC/American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) 90.1-
2022 with amendments for commercial and high-rise residential buildings. The proposed appendices for residential buildings
are Appendix RB, Appendix RD, Appendix RE, Appendix RJ, and Appendix RK. The proposed appendices for commercial and
high-rise residential buildings are Appendix CB, Appendix CG, Appendix CH, Appendix CI, and Appendix CJ. This regulatory
update is necessary to comply with statutory mandates, to align with national standards, and to improve energy efficiency in
buildings across the state. These proposed updates are prompted by the requirement in Delaware’s Energy Conservation
Code Act (16 Del.C. §7602) that mandates a triennial update of the state energy codes to adopt newer versions of the IECC
and ASHRAE energy code standards. 16 Del.C. §7602 also requires that zero net energy capable residential buildings go into
effect prior to January 2026.
 
 
3.  POSSIBLE TERMS OF THE AGENCY ACTION:
 
None.
 
 


Search Register of Regulation 


Regulations Menu
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4.  STATUTORY BASIS OR LEGAL AUTHORITY TO ACT:
 
16 Del.C. §7602.
 
 
5.  OTHER REGULATIONS THAT MAY BE AFFECTED BY THE PROPOSAL: 
 
The State Energy Office does not believe that other regulations will be impacted.
 
 
6.  NOTICE OF PUBLIC COMMENT:
 
A virtual public hearing (Docket # 2025-R-CCE-0008) will be held on Tuesday, July 22, 2025, beginning at 6:00 p.m. The web
link to the virtual hearing can be accessed through the DNREC Public Hearings site at https://de.gov/dnrechearings. If
prompted for a password, please use: 712818. To access the audio-only portion of the virtual hearing, dial 1-646-931-3860
and enter the Meeting ID: 827 7203 4542. Language assistance is available by request within 10 business days of the
hearing. Closed captioning is available via the Zoom platform utilized for all DNREC Public Hearings.
 
Those wishing to offer verbal comments during DNREC public hearings must pre-register no later than noon of the date of the
virtual hearing at https://de.gov/dnreccomments or by telephone at 302-739-9001. 
 
The Department will accept public comment through the close of business on Wednesday, August 6, 2025. Comments will be
accepted in written form via email to DNRECHearingComments@delaware.gov, or by using the online form at
https://de.gov/dnreccomments, or by U.S. mail to the following address:
 
Theresa Smith, Hearing Officer
DNREC – Office of the Secretary
89 Kings Highway, Dover, DE 19901
 
 
7.  PREPARED BY:
 
Name: Anna Keating  
Phone: (302) 735-3355 
E-mail: anna.e.keating@delaware.gov
 
 


 
2101 Regulations for State Energy Conservation Code


 
1.0  Purpose and Statutory Authority


1.1  The purpose of these regulationsthis regulation is to provide the Department of Natural Resources and
Environmental Control’s determination of the most recent and/or highest available version of the International
Energy Conservation Code and the latest ASHRAE/IESNAANSI/ASHRAE/IES standard. The goal of establishing
these regulations this regulation is to provide a statewide building energy conservation code.


1.2  These regulations provide This regulation provides rules of practice and procedures for certification of compliance
with these codes and standards to be utilized by the respective local governments.


1.3  16 Del.C. §7602 provides the authority for adopting the State Energy Conservation Code. These regulations are
This regulation is promulgated under the authority of 16 Del.C. §7602.


23 DE Reg. 1036 (06/01/20)
 


2.0  Definitions







For purposes of these regulations this regulation, the following words and phrases shall have the meanings set forth
below.


“ASHRAE” means the ANSI/ASHRAE/IES Standard 90.1-20162022: Energy Standard for Buildings except Low-Rise
Residential Buildings published by the American Society of Heating, Refrigerating and Air-Conditioning
Engineers, Inc.


“Department” means the Department of Natural Resources and Environmental Control, the Division of Climate,
Coastal, & Energy or the Delaware Energy Office, as appropriate.


“DET verifier” means a certified Duct and Envelope Tightness verifier. A certified DET verifier shall be a certified
Home Energy Rating Systems (HERS) rater, or be a certified Home Performance with ENERGY STAR contractor,
or be a Building Performance Institute (BPI) Heating Professional to perform duct tightness testing or a BPI
Building Analyst or Envelope Professional to perform building tightness testing, or successfully complete a course
that is approved by the Department of Natural Resources and Environmental Control.


“IECC” means the 20182024 International Energy Conservation Code published by the International Code Council,
Inc.


23 DE Reg. 1036 (06/01/20)
 
3.0  Incorporation by Reference with Provisions


3.1  The 2018 International Energy Conservation Code (IECC), published by the International Code Council, Inc., is
hereby adopted and incorporated by reference as the Delaware Residential Building Energy Conservation Code
and is an enforceable part of the Delaware Building Codes.The Residential Provisions of the 2024 International
Energy Conservation Code (IECC), published by the International Code Council, Inc., are hereby adopted with
the following amendments as the Delaware Residential Building Energy Conservation Code, an enforceable part
of the Delaware Building Codes.
R401.2 Revise Section R401.2 as follows:
R401.2 Application. Residential buildings shall comply with Section R401.2.1, R401.2.2, R401.2.3, R401.2.4 or


R401.2.5, and Appendix RE.
Exception: Additions, alterations, repairs and changes of occupancy to existing buildings complying with Chapter


5.
R401.2.4 Revise Section R401.2.4 as follows:
R401.2.4 Passive House Option. The Passive House Option requires compliance with Section R407.
R401.2.5 Add new Section R401.2.5 as follows:
R401.2.5 Department of Energy Zero Energy Ready Homes Option. Department of Energy Zero Energy


Ready Homes Option requires compliance with Section R409.
R405.2 Revise Section R405.2 as follows:
R405.2 Simulated building performance compliance. Compliance based on simulated building performance


requires that a building comply with the following:
1. The requirements of the sections indicated within Table R405.2.
2. The proposed total building thermal envelope thermal conductance (TC) shall be less than or equal to the


required total building thermal envelope TC using the prescriptive U-factors and F-factors from
Table R402.1.2 multiplied by 1.15 in Climate Zones 3 through 8, in accordance with Equation 4-2
and Section R402.1.5.


Equation 4-2 for Climate Zones 3-8: TCProposed design ≤ 1.15 x TCPrescriptive reference design
3. For each dwelling unit with one or more fuel-burning appliances for space heating, water heating, or both,


the annual energy cost of the dwelling unit shall be less than or equal to 60 percent of the annual
energy cost of the standard reference design. For all other dwelling units, the annual energy cost
of the proposed design shall be less than or equal to 65 percent of the annual energy cost of the
standard reference design. For each dwelling unit with greater than 5,000 square feet (465 m2)
of living space located above grade plane, the annual energy cost of the dwelling unit shall be
reduced by an additional 5 percent of annual energy cost of the standard reference design.
Energy prices shall be taken from an approved source, such as the US Energy Information
Administration’s State Energy Data System prices and expenditures reports. Code officials shall
be permitted to require time-of-use pricing in energy cost calculations.


Exceptions:







1. The energy use based on source energy expressed in Btu or Btu per square foot of conditioned floor area
shall be permitted to be substituted for the energy cost. The source energy multiplier for
electricity shall be 2.51. The source energy multipliers shall be 1.09 for natural gas, 1.15 for
propane, 1.19 for fuel oil, and 1.30 for imported liquified natural gas.


2. The energy use based on site energy expressed in Btu or Btu per square foot of conditioned floor area
shall be permitted to be substituted for the energy cost.


R406.5 Revise Section R406.5 as follows:
R406.5 ERI-based compliance. Compliance based on an ERI analysis requires that the rated design and each


confirmed as-built dwelling unit be shown to have an ERI less than or equal to the appropriate value
indicated in Table R406.5 where compared to the ERI reference design.


Exception:
1. For buildings with 20 or more dwelling units, where approved by the code official, compliance shall be


permitted using the Average Dwelling Unit Energy Rating Index, as calculated in accordance
with ANSI/RESNET/ICC 301.


R406.5 Replace Table R406.5 with the following:
CLIMATE ZONE ENERGY RATING INDEX NOT INCLUDING ON-SITE


POWER PRODUCTION (OPP)
4 42


R407 Replace Section R407 in its entirety as follows:
Section R407 – Passive House
R407.1 Compliance. Projects may document compliance with either Phius certification in accordance with


R407.2.1 or PHI certification in accordance with R407.2.2 or follow R407.3. Buildings shall be pre-
certified as meeting the Phius CORE 2021 or Phius ZERO 2021 Passive Building Standard – North
America, or newer, demonstrated using Phius-approved Passive House certification software and
program criteria, where design-certification is demonstrated by Phius and a Certified Passive House
Consultant (CPHC). Projects meeting the PHI Certified Passive House standard shall use PHI-
approved certification software and program criteria where certification is demonstrated by a PHI
accredited Certifier.


R407.2 Documentation. Compliance with Phius or PHI standards shall be in accordance with R407.2.1 or
R407.2.2.


R407.2.1 Phius Documentation.
1. Prior to the issuance of a building permit, the following items must be provided to the Building Official:


a. A Design Certification Letter from Phius
or
b. A Passive House Verification report with results from the approved Passive House certification


software which demonstrates project compliance with Phius CORE 2021 (or newer), or
Phius ZERO 2021 (or newer) performance requirements;


c. A statement from the CPHC that the verification report results accurately reflect the plans submitted;
and


d. Evidence of project registration from Phius.
2. Prior to the issuance of a final certificate of occupancy, the following items must be provided to the Building


Official:
a. Verification of compliance with Appendix RE or applicable Phius program requirements, whichever is


more stringent.
and either:
b. A Final Certification Letter, provided by Phius.
or
c. Design Certification Letter from Phius;
d. An updated Passive House Verification Report with results from the approved Passive House


certification software which reflects “as-built” conditions and test results (blower door
and ventilation) that demonstrate project compliance with Phius performance
requirements;







e. A statement from the CPHC that the envelope meets the Phius hygrothermal requirements found in
Appendix B of the Phius 2021 Certification guidebook;


f. A statement from the Phius project Verifier that the project test results meet the model performance
requirements, all the mandatory limits and any other mandatory requirements; and


g. A copy of the Phius workbook listing all testing results and as-built conditions.
R407.2.2 Passive House Institute (PHI) Documentation.


1. Prior to the issuance of a building permit, the following items must be provided to the Building Official:
a. A Design State Conditional Assurance Letter from a PHI-accredited Certifier.
or
b. A Passive House Planning Package (PHPP) compliance report with results from the approved Passive


House certification software which demonstrates project compliance with current PHI
performance requirements;


c. A statement from either the Certified PH consultant or Certified PH designer that the approved Passive
House certification software results and compliance report accurately reflect the plans
submitted; and


d. Evidence of project registration from a PHI-accredited Certifier.
2. Prior to the issuance of a final certificate of occupancy, the following items must be provided to the building


official:
a. Verification of compliance with Appendix RE or applicable PHI program requirements, whichever is


more stringent.
and either
b. A Final Certification Letter from a PHI-accredited Certifier.
or
c. A Design State Conditional Assurance Letter from a PHI-accredited Certifier;
d. An updated compliance report with results from the approved Passive House certification software


which reflects “as-built” conditions and test results (blower door and ventilation) that
demonstrates project compliance with PHI performance requirements;


e. A copy of both the air leakage test results and report on the commission settings and performance of
the building’s ventilation system; and


f. A statement from the Certified Passive House Consultant or Certified Passive House Designer that the
project test results meet the model performance requirements, all the mandatory limits
and any other mandatory requirements.


R407.3 Near Passive House. Projects that pursued Phius or PHI certification that did not achieve final
certification may be considered Near Passive House.
R407.3.1 Compliance. Buildings shall be pre-certified per Section R407.1. If, at construction completion, final
certification cannot be received from either Phius or PHI, this compliance pathway may be followed to receive a
certification of occupancy based on compliance with R407.3.2. Compliance via R407.3.2 is not equivalent to
either Phius or PHI Certification and will not designate the project as a certified passive house.
R407.3.2 Documentation. The following materials are required:


a. Statement from the Phius Certified Consultant or PHI-Accredited Verifier confirming project has completed
all interim, final, and corrective testing and modeling requirements, including a summary of
deviations from certification requirements.


b. Copy of executed contracts with Phius Consultant or PHI Rater/Verifier covering all required inspections
and testing requirements for certification.


c. Design phase pre-certification/approval, in the form of a statement issues from Phius or PHI-Accredited
Verifier confirming design certification or precertification was achieved.


d. Report from Rater/Verifier demonstrating as-built conditions, including those that comply with Phius or PHI
requirements, and those that do not.


i. If the initial whole building blower door tests do not meet the Phius or PHI airtightness requirement, a
statement must be provided to reflect evidence of a re-test. Statement shall include an
explanation for sources of leakage and attempted remediation efforts. Final test results
shall not exceed Phius or PHI airtightness thresholds by more than 30%.







ii. If the mechanical ventilation flow rates and balance do not meet the requirements of Phius or PHI,
report must show that the installed ventilation system demonstrates compliance with the
mechanical code in accordance with Section R403.


e. For projects with Phius design certification, provide final Energy Star and Zero Energy Ready Homes
certificates.


f. A letter from a licensed professional engineer that states that the potential hygrothermal or moisture risk of
the as-built assemblies, with the measured blower door test result, is acceptably low.


R408.2 Revise Section R408.2 as follows:
R408.2 Additional energy efficiency credit requirements. Residential buildings shall earn no less than 30
credits from no less than two measures specified in Table R408.2. Five additional credits shall be earned for
dwelling units with more than 5,000 square feet (465 m2) of living space located above grade plane. To earn
credit as specified in Table R408.2 for the applicable climate zone, each measure selected shall comply with the
applicable subsections of Section R408. Each dwelling unit or sleeping unit shall comply with the selected
measure to earn credit. Interpolation of credits between measures shall not be permitted.
Table R408.2 Replace Table R408.2 with the following:
Table R408.2 Credits for Additional Energy Efficiency


Measure Number Measure Description Credit Value for Climate
Zone 4


R408.2.1.1(1) ≥ 2.5% reduction in total TC 1
R408.2.1.1(2) ≥ 5% reduction in total TC 2
R408.2.1.1(3) > 7.5% reduction in total TC 2
R408.2.1.1(4) > 10% reduction in total TC 3
R408.2.1.1(5) > 15% reduction in total TC 4
R408.2.1.1(6) > 20% reduction in total TC 5
R408.2.1.1(7) > 30% reduction in total TC 8
Table R408.2.1.2 0.25 U-factor windows with


SHGC of 0.40
2


R408.2.2 (1)b Ground source heat pump
(Greater than or equal to
16.1 EER and 3.1 COP
ground source heat pump.)


15


R408.2.2(2)b High performance cooling
system (Greater than or
equal to 15.2 SEER2 and
12.0 EER2 air conditioner.)


2


R408.2.2(3)b High performance cooling
system (Greater than or
equal to 16.0 SEER2 and
12.0 EER2 air conditioner.)


2


R408.2.2(4)b High performance gas
furnace (Greater than or
equal to 97 percent AFUE
fuel gas furnace.)


5


R408.2.2(5)b High performance gas
furnace (Greater than or
equal to 95 percent AFUE
fuel gas furnace.)


4


R408.2.2(10)b High performance heat
pump with electric
resistance backup (Greater
than or equal to 7.8 HSPF2,
15.2 SEER2, and 11.7


12







EER2 air source heat
pump.)


R408.2.2(11)b High performance gas
furnace and cooling
(Greater than or equal to 95
percent AFUE fuel gas
furnace and 15.2 SEER2
and 12.0 EER2 air
conditioner)


5


R408.2.2(12)b High performance gas
furnace and cooling
(Greater than or equal to 97
percent AFUE fuel gas
furnace and 16.0 SEER2
and 12.0 EER2 air
conditioner.)


6


R408.2.2(13)b High performance gas
furnace and heat pump
(Greater than or equal to 95
percent AFUE fuel gas
furnace and 8.1 HSPF2 and
15.2 SEER2 air source heat
pump capable of meeting a
capacity ratio ≥ 70 percent
of heating capacity at 5°F
versus rated heating
capacity at 47°F.)


12


R408.2.2(14)b High performance heat
pump with electric
resistance backup (Greater
than or equal to 8.1 HSPF2
and 15.2 SEER2 air source
heat pump capable of
meeting a capacity ratio ≥
70 percent of heating
capacity at 5°F versus rated
heating capacity at 47°F.)


12


R408.2.2.1 Gas furnace and heat pump
(Greater than or equal to
95% AFUE fuel gas furnace
and 7.8 HSPF2, 15.2
SEER2 and 10.0 EER2 air
source heat pump.)


11


R408.2.3(1)(a)d Fossil fuel service water
heating system (Greater
than or equal to 81 UEF fuel
gas service water-heating
system.)


5


R408.2.3(1)(b)d Gas-fired storage water
heaters (Greater than or
equal to 86 UEF fuel gas
storage water-heating
system.)


6







R408.2.3(2)(a)d Gas-fired instantaneous
water heaters (Greater than
or equal to 92 UEF fuel gas
instantaneous water heating
system.)


6


R408.2.3(2)(b)d Gas-fired instantaneous
water heaters (greater than
or equal to 95 UEF fuel gas
instantaneous water heating
system.)


6


R408.2.3(3)d High performance heat
pump water heating system
(Greater than or equal to
3.3 UEF Integrated HPWH
water-heating system.)


7


R408.2.3(4)d Electric water heaters
(Greater than or equal to
2.2 UEF Integrated HPWH
with 120 volt/15amp circuit
water-heating system.)


6


R408.2.3(5)(a)d Electric water heaters
(Greater than or equal to
2.2 UEF split system HPWH
water-heating system.)


6


R408.2.3(5)(b)d Electric water heaters
(Greater than or equal to
3.75 UEF split system
HPWH water-heating
system.)


7


R408.2.3(6)d Electric water heaters
(Greater than or equal to 3
COP for electric water
heater with Rated input
capacity greater than 12
kW.)


7


R408.2.3(7)(a)d Solar hot water heating
system (Greater than or
equal to 3 Solar Uniform
Energy Factor (SUEF)
water-heating system with
electric backup.)


9


R408.2.3(7)(b)d Solar hot water heating
system (Greater than or
equal to 1.8 Solar Uniform
Energy Factor (SUEF)
water-heating system with
gas backup.)


6


R408.2.3(8)c Compact hot water
distribution (The pipe shall
store not more than 16
ounces of water between
the nearest source of
heated water and the


2







termination of the fixture
supply pipe. Where the
source of heated water is a
circulation loop, the loop
shall be primed with a
demand recirculation water
system. There shall be a
dedicated return line for the
loop that begins after the
branch to the last fixture on
the supply portion of the
loop and runs back to the
water heater.)


R408.2.4(1)c More efficient HVAC
distribution system. (The
ductless thermal distribution
system or hydronic thermal
distribution system is
located completely on the
conditioned side of the
building thermal envelope.)


7


R408.2.4(2)c 100% of ducts in
conditioned space. (The
space conditioning
equipment is located inside
conditioned space. In
addition, 100 percent of the
ductwork is located
completely inside
conditioned space as
defined by Section
R403.3.2, Items 1 and 2.)


6


R408.2.4(3)c ≥ 80% of ductwork inside
conditioned space (The
space conditioning
equipment is located inside
conditioned space and not
less than 80 percent of
ductwork is located
completely inside
conditioned space as
defined by Section
R403.3.2, Items 1 and 2. In
addition, not more than 20
percent of ductwork is
contained within building
assemblies separating
unconditioned from
conditioned space as
defined by Section
R403.3.4, Item 3.)


5


R408.2.4(4)c Reduced total duct leakage.
(Where ductwork is located


1







outside conditioned space,
the total leakage of the duct
system measured in
accordance with Section
R403.3.6 is one of the
following:
4.1. Where the space
conditioning equipment is
installed at the time of
testing, total leakage is not
greater than 2.0 cubic feet
per minute (0.94 L/s) per
100 square feet (9.29 m2)
of conditioned floor area.
4.2. Where the space
conditioning equipment is
not installed at the time of
testing, total leakage is not
greater than 1.75 cubic feet
per minute (0.83 L/s) per
100 square feet (9.29 m2)
of conditioned floor area.)


R408.2.5(2)c 2 ACH50 air leakage rate
with ERV or HRV installed.
(Less than or equal to 2.0
ACH50, with either an
Energy Recovery Ventilator
(ERV) or Heat Recovery
Ventilator (HRV) installed.)


4


R408.2.5(4)c 1.5 ACH50 air leakage rate
with ERV or HRV installed.
(Less than or equal to equal
to 1.5 ACH50, with either an
ERV or HRV installed.)


6


R408.2.5(5)c 1 ACH50 air leakage rate
with ERV or HRV installed.
(Less than equal to 1.0
ACH50, with either an ERV
or HRV installed.)


7


R408.2.6a Energy Efficient Appliances
(Each appliance not to
exceed the following
efficiencies: Refrigerator –
Maximum Annual Energy
Consumption (AEC) not
greater than 620 kWh/yr;
Dishwasher Maximum
Annual Energy
Consumption (AEC) not
greater than 240 kWh/yr;
Clothes washer located
within dwelling units:
Maximum Annual Energy


1







Consumption (AEC), not
greater than 130 kWh/yr,
and Integrated Modified
Energy Factor (IMEF) >
1.84 cu ft/kWh/cycle);
Clothes washer not located
within dwelling units and
where dwelling units are not
provided with rough-in
plumbing for washers:
Modified Energy Factor
(MEF) > 2.0 cu
ft/kWh/cycle.


R408.2.7 Renewable Energy
Measure (Renewable
energy resources shall be
permanently installed and
have the rated capacity to
produce not less than 1.0
watt of on-site renewable
energy per square foot of
conditioned floor area. To
qualify for this option,
renewable energy certificate
(REC) documentation shall
be provided to the code
official by the property
owner or owner’s
authorized agent
demonstrating that where
renewable energy
certificates (RECs) or
energy attributable
certificates (EACs) are
associated with that portion
of renewable energy used
to comply with this code,
the RECs or EACs shall be
retained, or retired, on
behalf of the property
owner.)


11


R408.2.8c Demand responsive
thermostat (The thermostat
controlling the primary
heating or cooling system of
each dwelling unit shall be
provided with a demand
responsive control capable
of communicating with the
Virtual End Node (VEN)
using a wired or wireless bi-
directional communication
pathway that provides the


1







occupant the ability to
voluntarily participate in
utility demand response
programs, where available.
The thermostat shall be
capable of executing the
following actions in
response to a demand
response signal:
1. Automatically increasing
the zone operating cooling
set point by the following
values: 1°F, 2°F, 3°F and
4°F.
2. Automatically decreasing
the zone operating heating
set point by the following
values: 1°F, 2°F, 3°F and
4°F.)


a. Where the measure is selected, each dwelling unit, sleeping unit and common area where the measure is
applicable must have the measure installed.


b. Where multiple heating or cooling systems are installed, credits shall be determined using a weighted
average of the square footage served by each system.


c. Where the measure is selected, each dwelling unit and sleeping unit must comply with the measure.
d. Where the measure is selected, each dwelling unit shall be served by a water heater meeting the


applicable requirements. Where multiple service water heating systems are installed, credits
shall be determined using a weighted average of the square footage served by each system.


R409 Add Section R409 as follows:
Section R409 – Zero Energy Ready Homes
R409.1 Compliance. New residential buildings shall achieve certification through the U.S. Department of
Energy’s (DOE) Zero Energy Ready Home (ZERH) Program in accordance with Sections R409.2 through
R409.4.
R409.2 ZERH certification. Buildings shall comply with one of the following:


1. For one- and two-family dwellings and townhouses, the ZERH program Single Family Version 2, Rev. 1, or
the version in effect at the time of submission of the building permit application.


2. For Group R-2, R-3, and R-4 buildings three stories or less in height, the ZERH program Multifamily
Version 2, or the version in effect at the time of submission of the building permit application.


R409.3 Certification entity. Building projects shall be certified by a DOE-recognized ZERH third party verifier.
R409.4 Documentation. Documentation shall be provided to the code official demonstrating the following:


1. Prior to the issuance of a building permit, signed documentation from a DOE ZERH program registered
Architect and Design Partner including a draft ZERH report with a ZERH Target and as-designed
ERI score, and including a list of compliance features.


2. Prior to the issuance of a certificate of occupancy, a copy of the final certification demonstrating
compliance with the ZERH program requirements.


Appendix RE Electric Vehicle Charging Infrastructure: Revise as follows:
SECTION RE101—ELECTRIC VEHICLE POWER TRANSFER
RE101.1 Definitions.
AUTOMOBILE PARKING SPACE. A space within a building or private or public parking lot, exclusive of
driveways, ramps, columns, office and work areas, for the parking of an automobile.
ELECTRIC VEHICLE (EV). An automotive-type vehicle for on-road use, such as passenger automobiles, buses,
trucks, vans, neighborhood electric vehicles and electric motorcycles, primarily powered by an electric motor that
draws current from an onboard battery charged through a building electrical service electric vehicle supply







equipment (EVSE), a rechargeable storage battery, a fuel cell, a photovoltaic array or another source of electric
current.
ELECTRIC VEHICLE READY SPACE (EV READY SPACE). An automobile parking space that is provided with a
branch circuit and an outlet, junction box or receptacle that will support an installed EVSE.
ELECTRIC VEHICLE SUPPLY EQUIPMENT (EVSE). Equipment for plug-in power transfer, including


ungrounded, grounded and equipment grounding conductors; electric vehicle connectors; attached
plugs; any personal protection system; and all other fittings, devices, power outlets or apparatus
installed specifically for the purpose of transferring energy between the premises wiring and the
electric vehicle.


ELECTRIC VEHICLE SUPPLY EQUIPMENT INSTALLED SPACE (EVSE SPACE). An automobile parking space
that is provided with a dedicated EVSE connection which can charge an electric vehicle within 5 feet
of the parking space.


RE101.2 Electric vehicle power transfer infrastructure. New residential automobile parking spaces for
residential buildings shall be provided with electric vehicle power transfer infrastructure in
accordance with Sections RE101.2.1 through RE101.2.4


RE101.2.1 Quantity. New one- and two-family dwellings and townhouses with a designated attached or
detached garage or other on-site private parking provided adjacent to the dwelling unit shall be
provided with one EV ready or EVSE space per dwelling unit. R-2 occupancies or allocated parking
for R-2 occupancies in mixed-use buildings shall be provided with an EV ready space or EVSE
space for 20 percent of the dwelling units or automobile parking spaces, whichever is less.


1. At least 1 EVSE space must be in an area available for use by all residents and available for use by all
residents of the R-2 occupancy. The EVSE space must be accessible by an individual with a
disability.


2. Construction documents must indicate the location of proposed EVSE spaces and EV ready spaces. The
construction documents, or other clear identification of the location of EVSE spaces and EV
ready spaces, must be available to the residents of the multi-family residential dwelling on
request.


Exceptions:
1. Where the local electric distribution entity certifies in writing that it is not able to provide 100 percent of the


necessary distribution capacity within 2 years after the estimated certificate of occupancy date,
the required EV charging infrastructure shall be reduced based on the available existing electric
distribution capacity.


2. Where substantiation is approved that meeting the requirements of Section RE101.2.4 will alter the local
utility infrastructure design requirements on the utility side of the meter so as to increase the
utility side cost to the builder or developer by more than $450 per dwelling unit.


RE101.2.2 EV ready spaces. Each branch circuit serving EV ready spaces shall comply with all of the following:
1. Termination at an outlet or enclosure, located within 5 feet of each EV ready space it serves and marked


“For electric vehicle supply equipment (EVSE).”
2. Service by an electrical distribution system and circuit capacity in accordance with Section RE101.2.4.
3. Designation on the panelboard or other electrical distribution equipment directory as “For electric vehicle


supply equipment (EVSE).”
RE101.2.3 EVSE spaces. An installed EVSE with multiple output connections shall be permitted to serve multiple


EVSE spaces. Each EVSE serving either a single EVSE space or multiple EVSE spaces shall
comply with the following:


1. Be served by an electrical distribution system in accordance with Section RE101.2.4.
2. Have a nameplate charging capacity of not less than 6.2 kVA (or 30A at 208/240V) per EVSE space


served. Where an EVSE serves three or more EVSE spaces and is controlled by an energy
management system in accordance with Section RE101.2.4, the nameplate charging capacity
shall be not less than 2.1 kVA per EVSE space served.


3. Be located within 5 feet of each EVSE space it serves.
4. Be installed in accordance with NFPA 70 and be listed and labeled in accordance with UL 2202 or UL


2594.







RE101.2.4 Electrical distribution system capacity. The branch circuits and electrical distribution system
serving each EV ready space and EVSE space used to comply with Section RE101.2.1 shall comply
with one of the following:


1. Sized for a calculated EV charging load of not less than 6.2 kVA per EVSE or EV ready space. Where a
circuit is shared or managed, it shall be in accordance with NFPA 70.


2. The capacity of the electrical distribution system and each branch circuit serving multiple EVSE spaces   or
EV ready spaces designed to be controlled by an energy management system in accordance
with NFPA 70 shall be sized for a calculated EV charging load of not less than 2.1 kVA per
space. Where an energy management system is used to control EV charging loads for the
purpose of this section, it shall not be configured to turn off electrical power to EVSE or EV ready
spaces  used to comply with Section RE101.2.1.


SECTION RE102-REFERENCED STANDARDS
RE102.1 General. See Table RE102.1 for standards that are referenced in various sections of this appendix.


Standards are listed by the standard identification with the effective date, standard title, and the
section or sections of this appendix that reference the standard.


TABLE RE102.1-REFERENCED STANDARDS
STANDARD ACRONYM STANDARD NAME SECTIONS HEREIN


REFERENCED
UL 2202-2009 Electric Vehicle (EV)


Charging System
Equipment – with revisions
through February 2018


RE101.2.3


UL 2594-2016 Standard for Electric
Vehicle Supply Equipment


RE101.2.3


 
3.2  The American Society of Heating, Refrigerating and Air-Conditioning Engineers Standards (ASHRAE) 90.1-2016:


Energy Standard for Buildings except Low-Rise Residential Buildings and the commercial provisions of the 2018
International Energy Conservation Code are hereby adopted and incorporated by reference in their entirety as the
Delaware Commercial Building Energy Conservation Code and is an enforceable part of the Delaware Building
Codes.The Commercial Provisions of the 2024 International Energy Conservation Code (IECC), published by the
International Code Council, Inc., are hereby adopted with the following amendments as the Delaware
Commercial Building Energy Conservation Code, an enforceable part of the Delaware Building Codes:
C401.2 Revise Section C401.2 as follows:
C401.2 Application. Commercial buildings shall comply with Appendix CB and either Section C401.2.1 or


C401.2.2.
C401.2.1 International Energy Conservation Code. Commercial buildings shall comply with one of the following:


1. Prescriptive Compliance. The Prescriptive Compliance option requires compliance with Sections C402
through C406 and Section C408. Dwelling units and sleeping units in Group R-2 buildings shall
be deemed to be in compliance with this chapter, provided that they comply with Section R406.


2. Simulated Building Performance. The Simulated Building Performance option requires compliance with
Section C407.


Exception: Additions, alterations, repairs and changes of occupancy to existing buildings complying with Chapter
5.


C401.2.2 ASHRAE 90.1. Commercial buildings shall comply with the requirements of ANSI/ASHRAE/IES 90.1.
Appendix CB Solar-Ready Zone: Revise as follows:
SECTION CB101-SCOPE
CB101.1 General. These provisions shall be applicable for new construction where solar-ready provisions are


required.
SECTION CB102-GENERAL DEFINITION
SOLAR-READY ZONE. A section or sections of the roof or building overhang designated and reserved for the


future installation of a solar photovoltaic or solar thermal system.
SECTION CB103-SOLAR-READY ZONE







CB103.1 General. A solar-ready zone shall be located on the roof of buildings that are five stories or less in
height above grade plane, and are oriented between 110 degrees and 270 degrees of true north or
have low slope roofs. Solar-ready zones shall comply with Sections CB103.2 through CB103.8.


Exceptions:
1. A building with a permanently installed, on-site renewable energy system.
2. A building with a solar-ready zone that is shaded for more than 70 percent of daylight hours annually.
3. A building where the licensed design professional certifies that the incident solar radiation available to the


building is not suitable for a solar-ready zone.
4. A building where the licensed design professional certifies that the solar zone area required by Section


CB103.3 cannot be met because of extensive rooftop equipment, skylights, vegetative roof areas
or other obstructions.


CB103.2 Construction document requirements for a solar-ready zone.   Construction documents shall
indicate the solar-ready zone.


CB103.3 Solar-ready zone area. The total solar-ready zone area shall be not less than 40 percent of the roof
area calculated as the horizontally projected gross roof area less than the area covered by skylights,
occupied roof decks, vegetative roof areas and mandatory access or set back areas as required by
the International Fire Code. The solar-ready zone shall be a single area or smaller, separated sub-
zone areas. Each sub-zone shall be not less than 5 feet (1524 mm) in width in the narrowest
dimension.


CB103.4 Obstructions. Solar-ready zones shall be free from obstructions, including pipes, vents, ducts, HVAC
equipment, skylights and roof-mounted equipment. Solar-ready zones may be relocated to allow
future installation of roof equipment as long as the 40 percent minimum allocation is maintained.


CB103.5 Roof loads and documentation. A collateral dead load of not less than 5 pounds per square foot (5
psf) (24.41 kg/m2) shall be included in the gravity and lateral design calculations for the solar-ready
zone. The structural design loads for roof dead load and roof live load shall be indicated on the
construction documents.


CB103.6 Interconnection pathway. Construction documents shall indicate pathways for routing of conduit or
piping from the solar-ready zone to the electrical service panel or service hot water system.


CB103.7 Electrical service reserved space. The main electrical service panel shall have a reserved space to
allow installation of a dual-pole circuit breaker for future solar electric and shall be labeled “For
Future Solar Electric.” The reserved space shall be positioned at the end of the panel that is opposite
from the panel supply conductor connection.


CB103.8 Construction documentation certificate. A permanent certificate, indicating the solar-ready zone and
other requirements of this section, shall be posted near the electrical distribution panel, water heater or other
conspicuous location by the builder or registered design professional.23 DE Reg. 1036 (06/01/20)


 
4.0  Implementation and Enforcement


4.1  All buildings must meet all requirements of the applicable referenced code six months after date of
promulgation.County and municipal building and plumbing codes shall meet all requirements of the applicable
referenced code set forth in 7 DE Admin. Code 2101(3.0) 12 months after the date of promulgation, except as
otherwise noted in 16 Del.C. §7602.


4.2    As of December 31, 2025, all new residential building construction in the State of Delaware shall be zero net
energy capable in accordance with 16 Del.C. §7602(c).


4.24.3  All projects may utilize the new applicable reference codes at any time after the date of promulgation, provided
such choice is stated on the construction documents.


4.34.4  Procedures for certification of compliance and standards to be utilized by respective local governments are those
specified in the IECC at Chapter 1 (“Scope and Administration”) and in the ASHRAE at Chapter 4 (“Administration
and Enforcement”) as enforceable parts of the Delaware Building Codes pursuant to subsections 3.1 and 3.2
herein.


23 DE Reg. 1036 (06/01/20)
 
5.0  Certified duct and envelope tightness (DET) verifier.


Testing for duct and building envelope tightness shall be conducted by a certified DET verifier.







17 DE Reg. 1086 (05/01/14)
23 DE Reg. 1036 (06/01/20)


  


17 DE Reg. 1086 (05/01/14)
23 DE Reg. 1036 (06/01/20)
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Proposed Regulatory Action


• Adopt the 2024 International Energy Conservation Code 
(IECC) with zero net energy capable amendments for 
residential buildings.


• Adopt the 2024 IECC/American Society of Heating, 
Refrigerating and Air-Conditioning Engineers (ASHRAE) 90.1-
2022 for commercial and high-rise residential buildings.


• Adopt Appendix RE: EV Charging Infrastructure and Appendix 
CB: Solar-Ready Zone with amendments to align with 
corresponding statutory requirements.







Statutory Requirements 
• 16 Del. C. §7602


• Requires the State Energy Office to conduct a triennial 
review of the State Energy Code. 


• Requires all new residential building construction to be 
zero net energy capable as of December 31, 2025.


• 16 Del. C. §7605
• Solar-ready zone requirements for new commercial 


buildings.


• 16 Del. C. c. 80
• EV charging infrastructure requirements for new 


residential buildings.







Stakeholder Engagement
• Stakeholder engagement with the interested persons list has been 


continuously maintained through frequent updates and active 
dialogue.


• Preliminary stakeholder engagement with builders, nonprofits, and 
municipalities indicated support for adopting the 2024 IECC 
opposed to the 2021 IECC.
• Home Builders Association of Delaware - November 26, 2024
• Green Building United - December 2, 2024
• New Castle County - December 3, 2024
• City of Lewes - December 17, 2024
• City of Newark - December 20, 2024
• Sierra Club - February 20, 2025
• K Hovanian Homes - March 13, 2025


• The February Code Collaborative meeting reaffirmed stakeholder 
support for adopting the 2024 IECC.  







Stakeholder Engagement
• The May Code Collaborative meeting reviewed the proposed 


energy code in the draft regulation and offered stakeholders 
an opportunity to provide feedback. 


• Feedback from this meeting informed revisions to the draft 
regulation, including:


• Removing the requirement for an ERI value of zero after 
factoring in on-site power production.


• Removing the amendment that required two 
additional measures to achieve credits in the 2024 IECC 
Table R408.2.


• Removing the appendices that are not supported by 
statutory requirements.







Regulatory Process To Date
• The Start Action Notice underwent Division Directors’ review, received the 


Secretary’s signature, and was distributed to the interested persons list.


• A Deputy Attorney General from the Environmental Unit in the Civil 
Division of the Department of Justice conducted a legal review of the draft 
regulation.


• The Deputy Secretary reviewed and approved of the draft regulation.


• Legal Notice advertising the public hearing was made available on the 
DNREC website, the Public Meeting Calendar, and published in both The 
News Journal and Delaware State News. Spanish and Haitian Creole 
translations of the Legal Notice were also posted on the DNREC website.


• The proposed regulation, the Register Notice, and the Regulatory 
Flexibility Analysis and Impact Statement were published in the Register 
of Regulations.







Corrections: Register 
Publication


• The Register Notice published in the Register of Regulations on July 
1, 2025, incorrectly states that the proposed regulation includes the 
adoption of the following appendices: 


• Appendix RB, Appendix RD, Appendix RE, Appendix RJ, Appendix 
RK, Appendix CB, Appendix CG, Appendix CH, Appendix CI, and 
Appendix CJ.


• The regulation proposes the adoption of only Appendix RE 
and Appendix CB.


• The proposed regulation published in the Register of Regulations on 
July 1, 2025, inadvertently omits measure number R408.2.1.4 
(reduced air leakage) from Table R408.2.


• The final proposed regulation will include R408.2.1.4 in Table 
R408.2, as written for Climate Zone 4 in the 2024 IECC.







Exhibit List
• Exhibit 1: Delaware Code Collaborative PowerPoint, dated February 20, 2025


• Exhibit 2: Start Action Notice approved by the Department Secretary on April 


26, 2025


• Exhibit 3: Delaware Code Collaborative PowerPoint, dated May 19, 2025


• Exhibit 4: National Cost-Effectiveness of the Residential Provisions of the 2021 


IECC PNNL Report 


• Exhibit 5: National Cost-Effectiveness of the Residential Provisions of the 2024 


IECC PNNL Report 


• Exhibit 6: State Public Meeting Calendar Legal Notice, dated June 13, 2025


• Exhibit 7: Public Hearing Event Page posted on the DNREC website on June 


16, 2025


• Exhibit 8: English Online Public Notice posted on the DNREC website on 


June 29, 2025







Exhibit List (Continued)
• Exhibit 9: Spanish Online Public Notice posted on the DNREC website on June 


29, 2025


• Exhibit 10: Haitian Creole Online Public Notice posted on the DNREC website on 


June 29, 2025


• Exhibit 11: Affidavit and Legal Notice published in The News Journal on June 29, 


2025 


• Exhibit 12: Affidavit and Legal Notice published in Delaware State News on June 


29, 2025


• Exhibit 13: Register Notice, Regulatory Flexibility Analysis and Impact Statement 


Form, and Proposed Amendments to 7 DE Admin. Code 2101, published in the 


Register of Regulations on July 1, 2025


• Exhibit 14: DNREC Public Hearing PowerPoint presented on July 22, 2025
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Thank you for joining us. We will accept comments on this matter through Wednesday, August 6, 
2025.


Comments may be submitted in writing
Via online form at https://de.gov/dnreccomments, via email to 


DNRECHearingComments@delaware.gov, or USPS mail: 
Theresa Smith, Hearing Officer


DNREC – Office of the Secretary 
89 Kings Highway, Dover, DE 19901


The full verbatim transcript will be posted when it becomes available.
For more information, find the event page for this hearing on the DNREC Public Hearings page at 
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START ACTION NOTICE (SAN) 


SAN #  2025-04


DOCKET # 2025-R-CCE-0008


1. TYPE OF ACTION AND THE REGULATION NUMBER AND NAME:


Amend 7 DE Admin. Code 2101 Regulations for State Energy Conservation Code. 


2. PURPOSE OF ACTION:


adopting the 2024 International Energy Conservation Code (IECC) with zero net energy capable 
amendments for residential buildings and the 2024 IECC/American Society of Heating, Refrigerating and 
Air-Conditioning Engineers (ASHRAE) 90.1-2022 with amendments for commercial and high-rise 
residential buildings. The proposed appendices for residential buildings are appendix RB, appendix RD, 
appendix RE, appendix RJ, and appendix RK. The proposed appendices for commercial and high-rise 
residential buildings are appendix CB, appendix CG, appendix CH, appendix CI, and appendix CJ. This 
regulatory update is necessary to comply with statutory mandates, to align with national standards, and 
to improve energy efficiency in buildings across the state. These proposed updates are prompted by the 


Del.C. §7602) that mandates a triennial 
update of the state energy codes to adopt newer versions of the IECC and ASHRAE energy code 
standards. 16 Del.C. §7602 also requires that zero net energy capable residential buildings go into effect 
prior to January 2026.   


3. STATUTORY BASIS:


Delaware Energy Conservation Code Act pursuant to 16 Del.C. §7602 


4. IS THIS PROPOSED REGULATORY ACTION REQUIRED AS A RESULT OF FEDERAL STATUTE OR
REGULATION?  IF SO, PROVIDE LINK TO FEDERAL MANDATE.


No, this proposed regulatory action is not required as a result of federal statute or regulation. 


5. DATE OF MOST RECENT AMENDMENT/REVIEW (indicate if review was pursuant to 29 Del.C.
§10407):


The most recent amendment occurred on June 1, 2020, with the promulgation of the 2018 IECC for 
residential buildings and ASHRAE 90.1-2016 for commercial and high-rise residential buildings. This 
review was not pursuant to 29 Del.C. §10407.  


6. LIKELY AFFECTED PUBLIC:


Likely affected public includes Delaware business owners, homeowners, residential and commercial 
builders, local governments, and code enforcement officials.  


7. PROPOSED SCHEDULE OF ACTIVITIES:
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Initiate SAN: April 2025
Hold public workshops: May 2025 
Publish in the monthly Register of Regulations: May 2025
Hold public hearing: June 2025
Publish final regulation: September 2025


8. REVIEW COMMITTEE:


The review committee consists of the Division of Climate, Coastal, and Energy staff. Outside 
considerations will be provided by code enforcement officials and participants at the public hearing. 


9. RESPONSIBLE STAFF MEMBER (name, physical address, phone number and e-mail address):


Name: Anna Keating
Address: 100 W Water Street, Dover, DE 19904 
Phone: (302) 735-3355 
E-mail: anna.e.keating@delaware.gov


10. APPROVALS:


_______________________________________
Anna Keating     Date 
Responsible Staff Member   


_________________________________________
Kim Cole      Date:
Director, DCCE


_________________________________________
Gregory B. Patterson Date
Secretary


3/19/2025


April 26, 2025












Delaware Energy 
Code Collaborative


May 19, 2025
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DNREC State Energy Office


Tom Noyes: Energy Administrator 
Amatullah Brown: Buildings Lead 


Anna Keating: Energy Efficiency Lead


Delaware Energy Code Support Hotline: 
Call us at 1-877-494-1333 or email 
EnergyCodesDE@psdconsulting.com 







PSD


Sunayana Jain: Director of Energy Code Services 
Adam Smith: Manager, Provider Services


Michael Rossi: Energy Code Specialist


Delaware Energy Code Support Hotline: 
Call us at 1-877-494-1333 or email 
EnergyCodesDE@psdconsulting.com 







Agenda


• Update on anticipated energy code adoption timeline
• Review proposed energy code amendments in the draft 2101 


Regulations for State Energy Conservation Code


• Opportunity for questions and group discussion







Timeline


May 2, 2025
DNREC distributes Start Action 


Notice


July 1, 2025
Draft regulations published in 


monthly Register of Regulations


July 22, 2025
DNREC holds public hearing


December 31, 2025
All new residential building 


construction shall be zero net 
energy capable


October 1, 2025
Final regulations published in 


monthly Register of Regulations







Del. Code Title 16 § 7602


(c) The Delaware Energy Office, or its successor, in consultation with the Green Building Council of 
the Home Builders Association of Delaware, shall establish programs to promote the construction of 
zero net energy homes. A "zero net energy home" or "zero net energy building" is defined as a 
residence or commercial building that, through the use of energy efficient construction, lighting, 
appliances and on-site renewable energy generation, results in zero net energy consumption from 
the utility provider. Therefore, a net zero energy capable home must be energy efficient enough 
that if the home or building owner chooses to add on-site generation, net zero energy consumption 
could be achieved. As of December 31, 2025, all new residential building construction in the State of 
Delaware shall be zero net energy capable. As of December 31, 2030, all new commercial building 
construction must also be zero net energy capable.







Zero Net Energy Capable
Residential Buildings 


Compliance Paths 







Path 1: Prescriptive
• Requires compliance with R401-R404 and R408 
• Requires 30 additional credits in the 2024 IECC Table 


R408.2, which must come from at least 4 measures from 
Table R408.2. 







Path 2: Simulated Building Performance 
• Requires compliance with R405
• Requires the annual energy cost of the dwelling unit to be 


less than or equal to 60% of the annual energy cost of the 
standard reference design for dwelling units with fuel 
burning appliances for space heating, water heating or both 
and 65% for all other dwellings







Path 3: Energy Rating Index (ERI) 


• Requires compliance with R406
• The required Energy Rating Index (ERI) Value before 


factoring in On-site Power Production (OPP) is 42, and 0 
after factoring in OPP  


• Note that the ERI value is taken from Appendix RC for 
Climate Zone 4, but the appendix was not adopted to allow 
for continued use of the prescriptive and simulated building 
performance paths 







Path 4: Passive House Path


• Requires compliance with R407
• 3rd party certification program


• Very high-performance building with minimum heating and 
cooling loads 







Path 5: Department of Energy 
Zero Energy Ready Homes Path 


• Requires compliance with R409 
• Based on Version 2 program requirements (latest)
• Mandatory Requirements 


 ZERH National Rater Checklist
 ENERGY STAR Baseline
 Envelope
 Duct Systems 
 Water Heating Efficiency
 Lighting and Appliances
 Indoor Air Quality
 Renewable Ready
 EV Ready
 HPWH Ready 
 Heat Pump Space Heating Ready 







Appendices


• All compliance paths are also required to follow these 
appendices: 


• Appendix RB: Solar-Ready Provisions
• Appendix RD: Electric Energy Storage Provisions
• Appendix RE: EV Charging Infrastructure
• Appendix RJ: Demand Responsive Controls
• Appendix RK: Electric-Ready Residential Building 


Provisions







Appendix RB:
Solar-Ready Provisions
• Does not explicitly require solar 


installation or wiring
• The construction documents must 


indicate the solar-ready zone area and 
pathways for routing conduit


• Reserved space on the electrical panel 







Appendix RD: Electric Energy Storage Provisions


• Prepares buildings for the future installation of 
On-Site Energy Storage Systems (ESS). 


• Primarily relates to having dedicated space and 
raceways for these systems to make them easier 
to install in the future without having to 
undergo a massive retrofit. 


• Examples of ESS: 
• Tesla Powerwall
• Battery storage







Appendix RE: EV Charging Infrastructure


New 1- and 2- Family Dwelling Units and Townhouses with: 


A designated attached or detached garage


Or


Other On-site private parking provided adjacent to the dwelling unit


R-2 Occupancies 


or 


Allocated parking for R-2 Occupancies in Mixed Use Buildings


1 EV Capable, EV Ready, or EVSE Space per 
dwelling unit


40% EV Capable, EV Ready, or EVSE Space 
per dwelling units or automobile parking 
spaces, whichever is less


EV Capable
RE101.2.2


EV Ready
RE101.2.3


EVSE Space
RE101.2.4


EV Requirements: 







Appendix RJ: Demand Responsive Controls
Electric storage water heaters with a rated 
water storage volume of 40 gallons to 120 
gallons and a nameplate input rating ≤ 12 kW 
shall be provided with demand responsive 
controls in accordance with Table RJ101.1. 
Exceptions: 


1. Water heaters that are capable of 
delivering water at a temperature of 180°F or 
greater. 
2. Water heaters that comply with Section IV, 
Part HLW or Section X of the ASME Boiler and 
Pressure Vessel Code. 
3. Water heaters that use three-phase electric 
power.


Table RJ101.1 Demand Responsive Controls for Water Heating


Equipment Type
Controls


Manufactured before 
7/1/25


Manufactured on or 
after 7/1/25


Electric Storage 
Water Heaters


AHRI 1430 (I-P) or 
ANSI/CTA-2045-B 
Level 1 and also 


capable of initiating 
water heating to meet 
the temperature set 


point in response to a 
demand response 


signal


AHRI 1430 (I-P).







Appendix RK: Electric-Ready Residential Building Provisions
Water heaters, household clothes dryers and cooking appliances that use fuel gas or liquid fuel shall 
comply with Sections RK101.1.1 through RK101.1.4.


RK101.1.1 
Cooking Appliances


RK101.1.2 
Household Clothes 


Dryers


RK101.1.3 
Water Heaters


RK101.1.4 
Electrification Ready 


Circuits







Commercial Energy Code Updates 







Compliance Paths


• ASHRAE 90.1-2022
• 2024 IECC


• Appendices (required for both paths) 
• Appendix CB: Solar-Ready Zone
• Appendix CG: EV Charging Infrastructure
• Appendix CH: Electric-Ready Commercial Building 


Provisions
• Appendix CI: Demand Responsive Controls 
• Appendix CJ: Electrical Energy Storage System







Appendix CB:
Solar-Ready Zone
• Does not explicitly require solar 


installation or wiring
• Construction documents must indicate 


the solar-ready zone area and pathways 
for routing conduit


• Reserved space on the electrical panel 
• Solar-ready zone area is 40% of the roof 


area with orientation between 110 and 
270 degrees of true north 


Image Source: PSD







Appendix CG: EV Charging Infrastructure
Group A


Group B


Group E


Group F


Group H


Group I


Group M


Group R-1


Group R-2


Group R-3 and R-4


Group S exclusive of parking garages 


Group S-2 parking garages 


Minimum percentage of spaces 
determined in accordance with 


Table CG101.2.1 


EV Capable
CG101.2.2


EV Ready
CG101.2.3


EVSE Space
CG101.2.4


EV Requirements: 







Appendix CH: Electric-Ready Commercial Building Provisions
Any equipment or appliance used for space heating, service water 
heating, cooking, clothes drying or lighting that uses a fossil fuel need 
to install the electrical infrastructure for electric equipment. 


CH103.1.1 
Combustion Space Heating


CH103.1.2 
Combustion Service Water Heating


CH103.1.3 
Combustion Cooking


CH103.1.4 
Combustion Clothes Drying


CH103.1.5
On-Site Transformers


Specific requirements depend on 
equipment type, but typically require 


one or more of the following: 
• Designated Location


• Dedicated Branch Circuits
• Infrastructure Sizing


Buildings also need to be prepared to 
serve the additional electrical loads 


by having sufficient space to 
accommodate new transformers


Construction documents 
must provide details for: 


• Branch circuits 


• Conduit
• Prewiring 


• Panel capacity 


• Electrical service 
capacity


• Interior and exterior 
spaces designated for 


future electric 
equipment 







Appendix CI: Demand Responsive Controls


• Includes demand responsive control 
requirements for: 


• Heating and cooling systems (CI101) 
• Water heating (CI102) 
• Lighting controls (CI103) 


• With exceptions for certain building types


Image Source: PNNL







Appendix CJ: Electrical Energy Storage System


• Prepares commercial buildings for the future 
installation of On-Site Energy Storage Systems (ESS). 


• Primarily relates to having:  
• A dedicated location 
• Minimum area size 
• Electrical distribution equipment that can allow the 


installation of overcurrent devices and wiring for a 
future ESS


• A minimum system energy and power capacity 
sized in accordance with CJ101.1.1 or CJ101.1.2.4 


Image Source: PSD







Draft Regulatory Flexibility 
Analysis and Impact Statement







Purpose


• The Regulatory Transparency and Accountability Acts of 2015 
(see 80 Del. Laws, c. 112 and 113) require a Regulatory Flexibility 
Analysis and Impact Statement to be submitted with any new or 
amended regulations that affect small businesses or individuals


• Regulatory Flexibility Analysis
• Considers methods of reducing the burdens of the 


regulation on individuals and/or small businesses
• Regulatory Impact Statement


• Describes the purpose of the regulation, those subject to it, 
the potential costs, and any alternative methods







Draft Regulatory Impact Statement
• Purpose of regulation:


• To adopt the 2024 IECC with zero net energy capable amendments for residential buildings and the 2024 
IECC/ASHRAE 90.1-2022 with amendments for commercial and high-rise residential buildings. These 
proposed updates are prompted by the requirement in Delaware's Energy Conservation Code Act (16 Del.C. 
§7602) that mandates a triennial review of the state energy codes to adopt newer versions of the IECC and 
ASHRAE. 16 Del.C. §7602 also requires that all new residential buildings be zero net energy capable 
effective December 31, 2025. This requirement necessitates the adoption of a new energy conservation 
code. 


• Anticipated benefits of regulation:
• Increased energy efficiency, reduced emissions, cost reductions for building owners, and improved health 


and comfort for building occupants.
• Individuals and/or small businesses likely to be impacted:


• Those subject to compliance include homebuilders, contractors, installation companies, architects, 
engineers, real estate developers, and property managers.


• Alternative methods to a regulation: 
• There are no alternative methods. Amending the regulation is both a legal requirement and the only way 


for the state to update its building energy codes.







Draft Regulatory Flexibility Analysis
• Mechanisms considered: 


1. Less stringent compliance or reporting requirements
2. Less stringent schedules or deadlines for compliance or reporting requirements
3. Consolidated or simplified compliance or reporting requirements
4. Performance standards to replace design or operational standards
5. Exemption of certain individuals or small businesses
6. Alternative regulatory methods that will accomplish the objectives of the proposed regulation 


while minimizing the adverse impact upon individuals and small businesses


• Our analysis found the six methods listed above are not applicable, lawful, feasible, and desirable for this 
draft regulation due to:


• Legal mandate (16 Del.C. §7602)
• Long-term energy efficiency goals 
• Desire for uniform code / consistency across the state
• Existing flexibility within the 2024 IECC and ASHRAE 90.1-2022







Group Discussion







Discussion
Questions


• What are your thoughts on these proposed code changes? 
• Do you have any questions or concerns about the RFA/RIS?


• How does this compare to other states you work with?
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Executive Summary 
The U.S. Department of Energy (DOE) Building Energy Codes Program (BECP) supports the 
development and implementation of model building energy codes and standards for new 
residential and commercial construction. These codes set the minimum requirements for 
energy-efficient building design and construction and impact energy use over the life of the 
buildings. Building energy codes are developed through consensus-based public processes. 
DOE participates in the code development process by recommending technologically feasible 
and economically justified energy efficiency measures for inclusion in the latest model codes. 
Assuring the cost effectiveness of model code changes also encourages their adoption and 
implementation at the state and local levels. Pacific Northwest National Laboratory (PNNL) 
conducted this analysis to support DOE in evaluating the energy and economic impacts 
associated with updated codes in residential buildings.  


This analysis focuses on single-family and low-rise multifamily residential buildings based on the 
International Energy Conservation Code (IECC). The IECC is developed by the International 
Code Council (ICC) on a 3-year cycle through a public development and public hearing process. 
While proponents of code changes often include the energy and cost-effectiveness criteria for 
their respective code change, the IECC process does not include an energy or cost-
effectiveness analysis of the entire edition of the code.  


PNNL evaluated the cost effectiveness of the changes in the prescriptive and mandatory 
residential provisions of the 2021 edition of the IECC, hereafter referred as the 2021 IECC, 
compared to those in the prior edition, the 2018 IECC. The simulated performance path and the 
Energy Rating Index (ERI) path (introduced in the 2015 IECC) are not considered in this 
analysis due to the wide variation in building construction characteristics that are allowed.  


The process of examining the cost effectiveness of the code changes has four main parts: 


• Identification of the building components affected by the updates to the prescriptive and 
mandatory residential provisions of the IECC that directly affect energy use 


• Assessment of construction costs associated with these updates 


• Analysis of energy and cost impacts associated with these updates 


• Cost-effectiveness analysis of the updates that combines the incremental costs of these 
updates with the associated energy impact. 


The current analysis builds on the PNNL technical report titled Energy Savings Analysis: 2021 
IECC for Residential Buildings (Salcido et al. 2021), which identified the prescriptive and 
mandatory changes introduced by the 2021 IECC compared to the 2018 IECC and determined 
their energy savings impact.  


DOE has an established methodology for determining the energy savings and cost 
effectiveness of residential building energy codes (Taylor et al. 2015). 1 This methodology forms 
the basis of the analysis and defines three cost-effectiveness metrics to be calculated in 
assessing cost effectiveness of code changes: 


• Life-Cycle Cost (LCC) – This is reported as the savings (reduction) in LCC. 
 


1 See DOE Residential Energy and Cost Analysis Methodology at: 
http://www.energycodes.gov/development/residential/methodology  
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• Simple Payback – A simple metric that estimates the number of years required for energy 
cost savings to make up for increased construction costs, assuming no escalation in prices or 
discounting of future cash flows. 


• Cash Flow – A small suite of metrics summarizing the net cash flows (outlays versus savings) 
in the early years of the analysis period. 


Table ES.1 summarizes the weighted LCC savings per dwelling unit for the 2021 IECC 
compared to the 2018 IECC for each climate zone, aggregated over all residential prototype 
buildings. Table ES.2 and Table ES.3 summarize the associated simple payback periods and 
impacts on consumer cash flows. The results show that construction based on the 2021 IECC is 
cost effective when compared to construction based on the 2018 IECC across all climate zones. 
Simple payback by climate zone ranges from 4.8 to 16.7 years, with a national average of 10.5 
years. Homeowners see net positive cash flows ranging from 1 to 10 years, with a national 
average of 4 years. 


Table ES.1. Life-Cycle Cost Savings for the 2021 IECC 


Climate Zone 
Compared to the 2018 IECC 


($/dwelling unit) 
1 3,536 


2 2,854 


3 2,829 


4 2,243 


5 1,034 


6 970 


7 3,783 


8 6,782 


National Average 2,320 


Table ES.2. Simple Payback Period for the 2021 IECC 


Climate Zone 
Compared to the 2018 IECC 


(Years) 
1 4.8 


2 7.6 


3 8.6 


4 12.4 


5 16.7 


6 11.2 


7 9.6 


8 7.3 


National Average 10.5 
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Table ES.3. Impacts on Consumers’ Cash Flow from Compliance with the 2021 IECC 


Climate Zone 


Compared to the 2018 IECC 
Net Annual Cash 


Flow Savings 
($ for Year 1) 


Years to Cumulative 
Positive Cash Flow 


1 145 1 


2 108 2 


3 101 3 


4 59 5 


5 7 10 


6 44 4 


7 138 3 


8 239 2 


National Average 76 4 


 


The prescriptive and mandatory provisions of the 2021 IECC are shown to generate an average 
life-cycle cost savings of $2,320, an average payback of 10.5 years, and the years to cumulative 
positive cashflow averaging 4 years for all climate zones. Between the relatively modest energy 
savings and high first costs for R-5 sheathing in climate zones 4 and 5, the cumulative cash flow 
turns positive in years 5 and 10 respectively. The results illustrate that homeowners can benefit 
financially from the investment in energy efficiency of the 2021 IECC. The results also show that 
the higher efficiency levels of the 2021 IECC require increased investment and higher payback 
times while remaining cost effective.   
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Acronyms and Abbreviations 
ACH50 air changes at 50-pascal pressure differential 
AEO Annual Energy Outlook 
ASHRAE American Society of Heating, Refrigerating, and Air-Conditioning Engineers 
BC3 Building Component Cost Community 
BECP Building Energy Codes Program 
Btu British thermal unit(s) 
CF cubic foot (feet) 
CFM cubic feet per minute 
CPI Consumer Price Index 
DOE U.S. Department of Energy 
DX direct expansion 
ECPA Energy Conservation and Production Act 
EIA U.S. Energy Information Administration 
EF energy factor 
ERI Energy Rating Index 
ERV energy recovery ventilator  
EUI Energy Use Intensity 
°F degree(s) Fahrenheit 
ft2 square foot(feet) 
hr hour(s) 
HPWH heat pump water heater 
HRV heat recovery ventilator  
HVAC heating, ventilating, and air conditioning 
HWDS hot water distribution system 
ICC International Code Council 
IECC International Energy Conservation Code 
IgCC International Green Construction Code 
IPC International Plumbing Code 
IRC International Residential Code 
kWh kilowatt-hour(s) 
LCC life-cycle cost 
LED light-emitting diode 
million Btu million British thermal units 
NREL National Renewable Energy Laboratory 
PID proportional, integral, derivative 
PNNL Pacific Northwest National Laboratory 
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SHGC solar heat gain coefficient 
yr year(s) 
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1.0 Introduction 
The U.S. Department of Energy (DOE) supports the development and adoption of energy-
efficient building energy codes. Title III of the Energy Conservation and Production Act (ECPA), 
as amended, requires DOE to participate in the development of model building energy codes 
and assist states in the adoption and implementation of these codes (42 U.S.C. 6831 et seq.). 
ECPA also mandates DOE to conduct a determination analysis to evaluate whether the new 
edition of the code saves energy compared to its immediate predecessor, within 1 year of a new 
code being published (42 U.S.C. 6833(a)(5)(A)).  


Building energy codes set the minimum requirements for energy-efficient building design and 
construction for new buildings as well as impact energy consumed by the building over its life. 
These are developed through consensus-based public processes that DOE participates in by 
proposing changes that are technologically feasible and economically justified. Pacific 
Northwest National Laboratory (PNNL) provides technical analysis and support to DOE during 
the code development processes. 


This analysis focuses on single-family and low-rise multifamily residential buildings. The basis of 
the energy codes for these buildings is the International Energy Conservation Code (IECC). The 
IECC is updated on a 3-year cycle (i.e., a new edition of the code is published every 3 years, by 
the International Code Council [ICC]). The 2021 edition of the IECC, hereafter referred as the 
2021 IECC, was published on January 29, 2021 (ICC 2021). Subsequently, DOE published a 
notice of preliminary determination of the 2021 IECC on March 16, 2021. DOE’s 2021 IECC 
determination analyses indicate an increase in energy efficiency in single-family and low-rise 
multifamily residential buildings that are subject to the 2021 IECC compared to the 2018 IECC.  


1.1 Purpose  


The IECC is developed through a public process administered by the ICC.1 While proponents of 
code changes often include the energy and cost-effectiveness criteria associated with their 
respective code change proposals, the IECC process does not include an energy or cost-
effectiveness analysis of the entire edition of the code. Ensuring the cost effectiveness of model 
code changes encourages their adoption and implementation at the state and local levels. In 
support of this goal, DOE conducts cost-effectiveness analyses of the latest edition of the code 
compared to its predecessor, following the publication of an updated edition of the IECC. These 
analyses are conducted at the national and state level by accounting for regional construction 
and fuel costs.  


DOE provides technical assistance, such as the present cost-effectiveness analysis, to states to 
ensure informed decision-making during their consideration of adopting, implementing, and 
enforcing the latest model building energy codes. DOE has commissioned prior cost-
effectiveness analyses of the 2009 and 2012 IECC (Mendon et al. 2013), the 2015 IECC 
(Mendon et al. 2015), and the 2018 IECC (DOE 2019). Figure 1 shows the status of the 
adoption of residential building energy codes as of February 2021 (BECP 2021). The state 
adoption map shows the functional equivalent of the adopted code plus amendments. 


 
1 https://www.iccsafe.org/codes-tech-support/codes/code-development/  
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Figure 1. Current Residential Building Energy Code Adoption Status in the United States 


(BECP 2021) 


1.2 Overview 


This analysis examines the cost effectiveness of the prescriptive and mandatory residential 
provisions of the 2021 IECC. The simulated performance path and the Energy Rating Index 
(ERI) path (introduced in the 2015 IECC) are not considered in this analysis due to the wide 
variation in building construction characteristics that are allowed. While some states choose to 
adopt amended versions of the IECC, this analysis focuses on the unamended provisions of the 
2021 and 2018 IECC. The methodology established by DOE for determining the energy savings 
and cost effectiveness of residential building energy codes (Taylor et al. 2015) forms the basis 
of this cost-effectiveness analysis.  


1.2.1 Building Prototypes 


The DOE methodology proposes a suite of 32 residential prototype building models to represent 
the U.S. new residential building construction stock. This suite, summarized in Table 1, was 
created based on construction data from the U.S. Census (Census 2010), the Residential 
Energy Consumption Survey (RECS 2013) and the National Association of Home Builders 
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(NAHB 2009). Detailed descriptions of the 32 prototype building models and operational 
assumptions are documented in previous reports by Mendon et al. (2013 and 2014). 


Table 1. Residential Prototype Buildings 


No. Building Type Foundation Type Heating System Type 
1 Single-family Vented Crawlspace Gas-Fired Furnace 
2 Single-family Vented Crawlspace Electric Furnace 
3 Single-family Vented Crawlspace Oil-Fired Furnace 
4 Single-family Vented Crawlspace Heat Pump 
5 Single-family Slab-On-Grade Gas-Fired Furnace 
6 Single-family Slab-On-Grade Electric Furnace 
7 Single-family Slab-On-Grade Oil-Fired Furnace 
8 Single-family Slab-On-Grade Heat Pump 
9 Single-family Heated Basement Gas-Fired Furnace 
10 Single-family Heated Basement Electric Furnace 
11 Single-family Heated Basement Oil-Fired Furnace 
12 Single-family Heated Basement Heat Pump 
13 Single-family Unheated Basement Gas-Fired Furnace 
14 Single-family Unheated Basement Electric Furnace 
15 Single-family Unheated Basement Oil-Fired Furnace 
16 Single-family Unheated Basement Heat Pump 
17 Multifamily Vented Crawlspace Gas-Fired Furnace 
18 Multifamily Vented Crawlspace Electric Furnace 
19 Multifamily Vented Crawlspace Oil-Fired Furnace 
20 Multifamily Vented Crawlspace Heat Pump 
21 Multifamily Slab-On-Grade Gas-Fired Furnace 
22 Multifamily Slab-On-Grade Electric Furnace 
23 Multifamily Slab-On-Grade Oil-Fired Furnace 
24 Multifamily Slab-On-Grade Heat Pump 
25 Multifamily Heated Basement Gas-Fired Furnace 
26 Multifamily Heated Basement Electric Furnace 
27 Multifamily Heated Basement Oil-Fired Furnace 
28 Multifamily Heated Basement Heat Pump 
29 Multifamily Unheated Basement Gas-Fired Furnace 
30 Multifamily Unheated Basement Electric Furnace 
31 Multifamily Unheated Basement Oil-Fired Furnace 
32 Multifamily Unheated Basement Heat Pump 


Energy models created for the determination analysis of the 2021 IECC as well as earlier state 
and national cost-effectiveness analyses of the 2015 IECC (Mendon et al. 2015 and 2013) are 
leveraged in the present analysis.  
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1.2.2 Climate Locations 


The 2021 IECC incorporates several changes introduced by the 2013 edition of ASHRAE 
Standard 169, Climatic Data for Building Design Standards (ASHRAE 2013). ASHRAE 169-
2013 redefined climate zones and moisture regimes based on a more recent period of weather 
data. As a result, a number of U.S. counties were reassigned to different zones/regimes, and a 
new, extremely hot climate zone 0, which does not occur in the United States, was added. 
Approximately 400 U. S. counties out of more than 3,000 were reassigned, most to warmer 
climate zones1. The 2021 IECC now aligns the climate zone map with that of ASHRAE 90.1, 
ASHRAE 90.2, and the International Green Construction Code (IgCC). Standard 169-2013 
includes nine thermal zones and three moisture regimes. 


The U.S. climate zones and moisture regimes are shown in Figure 2.  


 
Figure 2. U.S. Climate Zone Map 


Climate zones are divided into moist (A), dry (B), and marine (C) regions. However, not all the 
moisture regimes apply to all climate zones in the United States, and some zones have no 
moisture designations at all (zones 7 and 8 in the United States); thus, only 19 thermal-moisture 
zones exist in ASHRAE 169-2013, of which 16 are represented in the United States. In addition, 
the residential IECC includes a tropical climate designation with an alternative prescriptive 
compliance path for semi-conditioned buildings meeting certain criteria. Because the national 


 
1 https://ibpsa-usa.org/index.php/ibpusa/article/view/389.   
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analysis for DOE determinations looks only at the primary prescriptive compliance path, the 
alternative for tropical semi-conditioned buildings is not considered in this analysis. All homes in 
the tropical zone are modeled as complying with the prescriptive path. The appropriate state 
level analyses will include the parameters of the tropical semi-conditioned prescriptive 
requirements.  


The IECC further defines a warm-humid region in the southeastern United States. This region is 
defined by humidity levels, whereas the moist (A) regime is more closely associated with 
rainfall. The warm-humid distinction affects only whether basement insulation is required in 
climate zone 3. This brings the total number of representative cities analyzed to 18.  


For the quantitative analysis, a specific climate location (i.e., city) was selected as 
representative of each of the 18 climate/moisture zones found in the United States: 
 
• 1A: Honolulu, Hawaii (tropical) • 4B: Albuquerque, New Mexico 


•  1A: Miami, Florida • 4C: Seattle, Washington 


• 2A: Tampa, Florida • 5A: Buffalo, New York 


• 2B: Tucson, Arizona • 5B: Denver, Colorado 


• 3A: Atlanta, Georgia • 5C: Port Angeles, Washington 


• 3A: Montgomery, Alabama (warm-humid) • 6A: Rochester, Minnesota 


• 3B: El Paso, Texas • 6B: Great Falls, Montana 


• 3C: San Diego, California • 7: International Falls, Minnesota 


• 4A: New York, New York  • 8: Fairbanks, Alaska 


For the determination analysis, one set of prototype models was configured to represent 
construction practices as dictated by the 2018 IECC, another set was configured to represent 
the 2021 IECC, and then both sets were simulated in all the climate zones and moisture 
regimes defined in the IECC. Annual energy simulations were carried out for each of the 576 
models using EnergyPlus version 9.4 (DOE 2020). The resulting energy use data were 
converted to energy costs using national average fuel prices, and the energy and energy cost 
results were weighted to the national level using weighting factors based on housing starts. 


1.2.3 Weighting Factors  


Weighting factors for each of the 32 residential prototype buildings were developed for each of 
the climate zones using 2019 state new residential construction starts1 and residential 
construction details from the U.S. Census (Census 2010) and the National Association of Home 
Builders (NAHB 2009). The weights were fine-tuned by the revised county-to-climate zone map 
based on ASHRAE 169 climate zone changes. These weighting factors are used to aggregate 
energy and costs across all building types for each climate zone. Table 2 through Table 5 
summarize the weights aggregated to building type, foundation type, heating system, and 
climate zone levels. Table 6 shows the detailed weighting factors for all 32 residential prototype 
buildings. 


 
1 https://www.census.gov/construction/bps/stateannual.html 
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Table 2. Weighting Factors by Building Type 


Bldg. Type 
Weight 


(%) 
Single-Family 66.04 


Multifamily 33.96 


Table 3. Weighting Factors by Foundation Type 


Foundation Type 
Weight 


(%) 
Crawlspace 27.44 


Slab-On-Grade 50.86 
Heated Basement 11.77 


Unheated Basement 9.93 


Table 4. Weighting Factors by Heating System 


Heating System Type 
Weight 


(%) 
Gas-Fired Furnace 49.15 


Electric Furnace 5.63 
Oil-Fired Furnace 1.29 


Heat Pump 43.93 


Table 5. Weighting Factors by Climate Zone 


Climate Zone 
Weight 


(%) 
1 4.30 


2 22.43 
3 29.04 
4 19.49 
5 19.51 
6 4.68 
7 0.53 
8 0.02 
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Table 6. Weighting Factors for the Residential Prototype Building Models by Climate Zone (CZ) 


Building Type Foundations Heating Systems 
CZ1 
(%) 


CZ2 
(%) 


CZ3 
(%) 


CZ4 
(%) 


CZ5 
(%) 


CZ6 
(%) 


CZ7 
(%) 


CZ8 
(%) 


Weights 
by 


Prototype 


Single-Family Crawlspace Gas-Fired Furnace 0.17 0.93 2.66 1.74 2.20 0.39 0.06 0.01 8.15 


Single-Family Crawlspace Electric Furnace 0.03 0.39 0.35 0.11 0.06 0.01 0.00 0.00 0.95 


Single-Family Crawlspace Oil-Fired Furnace 0.00 0.00 0.01 0.02 0.05 0.02 0.00 0.00 0.10 


Single-Family Crawlspace Heat Pump 0.29 1.30 4.73 1.96 0.65 0.14 0.03 0.00 9.09 


Single-Family Slab-On-Grade Gas-Fired Furnace 0.59 5.23 4.62 1.95 2.46 0.42 0.06 0.00 15.35 


Single-Family Slab-On-Grade Electric Furnace 0.12 1.48 0.78 0.15 0.06 0.02 0.00 0.00 2.62 


Single-Family Slab-On-Grade Oil-Fired Furnace 0.00 0.01 0.01 0.03 0.07 0.03 0.00 0.00 0.15 


Single-Family Slab-On-Grade Heat Pump 1.67 6.25 5.48 1.94 0.72 0.16 0.03 0.00 16.23 


Single-Family Heated Basement Gas-Fired Furnace 0.01 0.01 0.13 1.05 2.62 0.75 0.07 0.00 4.65 


Single-Family Heated Basement Electric Furnace 0.00 0.00 0.01 0.05 0.06 0.03 0.00 0.00 0.15 


Single-Family Heated Basement Oil-Fired Furnace 0.00 0.00 0.00 0.02 0.09 0.04 0.00 0.00 0.15 


Single-Family Heated Basement Heat Pump 0.01 0.04 0.32 1.03 0.73 0.30 0.03 0.00 2.46 


Single-Family Unheated Basement Gas-Fired Furnace 0.00 0.02 0.33 0.86 1.77 0.42 0.03 0.00 3.43 


Single-Family Unheated Basement Electric Furnace 0.00 0.00 0.02 0.04 0.04 0.01 0.00 0.00 0.11 


Single-Family Unheated Basement Oil-Fired Furnace 0.00 0.00 0.00 0.03 0.19 0.06 0.00 0.00 0.29 


Single-Family Unheated Basement Heat Pump 0.00 0.06 0.69 0.78 0.49 0.13 0.01 0.00 2.15 
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Building Type Foundations Heating Systems 
CZ1 
(%) 


CZ2 
(%) 


CZ3 
(%) 


CZ4 
(%) 


CZ5 
(%) 


CZ6 
(%) 


CZ7 
(%) 


CZ8 
(%) 


Weights 
by 


Prototype 


Multifamily Crawlspace Gas-Fired Furnace 0.10 0.40 1.42 1.24 1.25 0.21 0.03 0.00 4.66 


Multifamily Crawlspace Electric Furnace 0.02 0.17 0.13 0.06 0.03 0.01 0.00 0.00 0.43 


Multifamily Crawlspace Oil-Fired Furnace 0.00 0.00 0.00 0.02 0.05 0.01 0.00 0.00 0.09 


Multifamily Crawlspace Heat Pump 0.14 0.55 1.69 1.10 0.39 0.09 0.01 0.00 3.97 


Multifamily Slab-On-Grade Gas-Fired Furnace 0.30 2.10 2.49 1.28 1.36 0.25 0.03 0.00 7.80 


Multifamily Slab-On-Grade Electric Furnace 0.06 0.69 0.33 0.08 0.04 0.01 0.00 0.00 1.21 


Multifamily Slab-On-Grade Oil-Fired Furnace 0.00 0.00 0.01 0.03 0.07 0.01 0.00 0.00 0.12 


Multifamily Slab-On-Grade Heat Pump 0.78 2.77 2.19 1.10 0.42 0.11 0.01 0.00 7.38 


Multifamily Heated Basement Gas-Fired Furnace 0.01 0.00 0.06 0.75 1.43 0.45 0.05 0.00 2.74 


Multifamily Heated Basement Electric Furnace 0.00 0.00 0.00 0.03 0.03 0.02 0.00 0.00 0.09 


Multifamily Heated Basement Oil-Fired Furnace 0.00 0.00 0.00 0.03 0.08 0.02 0.00 0.00 0.13 


Multifamily Heated Basement Heat Pump 0.00 0.01 0.12 0.62 0.41 0.21 0.03 0.00 1.39 


Multifamily Unheated Basement Gas-Fired Furnace 0.00 0.00 0.19 0.77 1.15 0.24 0.02 0.00 2.36 


Multifamily Unheated Basement Electric Furnace 0.00 0.00 0.01 0.03 0.03 0.01 0.00 0.00 0.08 


Multifamily Unheated Basement Oil-Fired Furnace 0.00 0.00 0.00 0.04 0.18 0.03 0.00 0.00 0.26 


Multifamily Unheated Basement Heat Pump 0.00 0.02 0.25 0.54 0.33 0.09 0.01 0.00 1.24 


Totals by Climate Zone 4.30 22.43 29.04 19.49 19.51 4.68 0.53 0.02 100.00 
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1.3 Report Contents and Organization 


This report documents the methodology and results of the cost-effectiveness analysis of the 
prescriptive and mandatory provisions of the 2021 IECC compared to those of the 2018 IECC. 
The present analysis builds on work conducted by PNNL during the determination analysis of 
the 2021 IECC (Salcido et al. 2021).  


Building energy models were developed to evaluate the energy performance of the 2021 and 
2018 IECC editions as applied to DOE’s established residential prototypes. Incremental cost 
estimates for the provisions of the 2021 IECC compared to the 2018 IECC are combined with 
the energy performance results to calculate the cost effectiveness of the 2021 IECC. 


This report is divided into three parts. Section 2.0 provides a summary of residential code 
changes in the 2021 IECC compared to the 2018 IECC and the details of the code changes 
considered in the present cost-effectiveness analysis. Section 3.0 details the methodology and 
incremental cost for the code changes considered in this analysis. Section 4.0 provides an 
overview of the economic analyses and summarizes the aggregated results of the cost-
effectiveness analysis at the climate zone level. 


The approved code changes incorporated into the 2021 IECC that have a direct effect on 
energy use are listed in Appendix A. Additional details about the building energy models created 
for simulating the energy use of buildings built to meet the provisions of the various editions of 
the IECC are provided in Appendix B. 
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2.0 Changes Introduced in the 2021 IECC 
Following the publication of the 2021 IECC, DOE conducted both a qualitative and a quantitative 
energy savings analysis of that code compared to its immediate predecessor, the 2018 IECC. 
All the changes introduced in the 2021 IECC were identified, and their impact on energy 
efficiency was qualified. A total of 114 formal code change proposals were accepted into the 
2021 IECC as shown in Table A.1. Of the 114 changes, 35 were identified as impacting energy 
use (29 decreasing, six increasing), and 11 were identified as requiring further analysis by 
energy simulation to quantify their impact using whole-building energy simulations of the 32 
PNNL residential prototype buildings across the IECC climate zones.  


Table 7 summarizes the characterization of the 11 approved code changes with quantifiable 
energy impacts considered in the present cost-effectiveness analysis. 


Table 7.  Summary of Analyzed Changes to the 2021 IECC 


Proposal 
Number(a) Code Section(s)(b) Description of Change(s) 


Impact on 
Energy 


Efficiency Discussion 


RE7 
R202 (IRC 


N1101.6), R404.1 
(IRC N1104.1) 


Changes definition of high-efficacy lamps 
to high-efficacy light sources. Increases 
efficacy to 65 lumens per watt for lamps 
and 45 lumens per watt for luminaires. 
Also requires ALL permanently installed 
lighting fixtures be high-efficacy lighting 
sources. 


Reduces energy 
use 


Requires increased efficacy for light 
sources and provides separate 
thresholds for lamps vs luminaires. 


RE29 


Table R402.1.2 
(IRC N1102.1.2), 
Table R402.1.4 
(IRC N1102.1.4) 


Increases stringency of wood frame wall 
R-value requirements in climate zones 4 
and 5. 


Reduces energy 
use   


RE32 Table R402.1.2 
(IRC N1102.1.2) 


Increases slab insulation R-value 
requirements and depth in climate zones 
3-5. 


Reduces energy 
use   


RE33 


Table R402.1.2 
(IRC N1102.1.2), 
Table R402.1.4 
(IRC N1102.1.4) 


Increases stringency for ceiling insulation 
in climate zones 2-3. 


Reduces energy 
use   


RE35 


Table R402.1.2 
(IRC N1102.1.2), 
Table R402.1.4 
(IRC N1102.1.4) 


Increases stringency of fenestration U-
factors in climate zones 3-4 and adds new 
requirement for minimum fenestration U-
factor in climate zones 3-8. 


Reduces energy 
use   


RE36 


Table R402.1.2 
(IRC N1102.1.2), 
Table R402.1.4 


(IRC N1102.1.4), 
R402.2.1 (IRC 


N1102.2.1) 


Increases stringency of ceiling insulation 
requirements in climate zones 4-8 and 
adds new exception for what to do when 
there is not room for R-60 insulation in 
ceiling. 


Reduces energy 
use   
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Proposal 
Number(a) Code Section(s)(b) Description of Change(s) 


Impact on 
Energy 


Efficiency Discussion 


RE133 Table R403.6.1 
(IRC N1103.6.1) 


Increases whole-house mechanical 
ventilation system fan efficacy 
requirements for inline fans and 
bathroom/utility rooms. 


Reduces energy 
use 


Raises fan efficacy requirements to 
match current Energy Star 4.0 
requirements. 


RE139 R403.6.1 (IRC 
N1103.6.1) (New) 


Requires ventilation systems to be heat or 
energy recovery for climate zones 7-8. 


Reduces energy 
use 


Stipulates HRV or ERV 
requirements of 65% heat recovery 
efficiency at 32°F at a flow greater 
than or equal to the design airflow. 


RE145 R202, R404.1, 
R404.2 (New) 


Increases efficacy in the definition of high-
efficacy lamps to 70 lumens/watt. All 
permanently installed lighting must 
contain only high-efficacy lamps. Adds 
definitions of "dimmer" and "occupant 
sensor control" and requires automatic 
lighting controls in specific spaces. There 
is overlap with RE7 for high-efficacy 
lighting. 


Reduces energy 
use 


Adds a new requirement for 
residential lighting controls in the 
IECC. Savings expected through 
higher efficacy lighting and the use 
of automatic lighting controls to 
reduce lighting energy use. 


RE148 R404.1.1 (IRC 
N1104.1.1) (New) 


Requires exterior lighting for Group R-2, 
R-3, or R-4 buildings to comply with 
Section C405.4 of the IECC. 


Reduces energy 
use 


Requires exterior lighting power 
meets the commercial lighting 
power provisions for R-2, R-3, and 
R-4 buildings except for solar 
powered lamps and fixtures with 
motion sensors. 


RE209 


R401.2, R401.2.1 
(New), Section 
R408 (New), 


R408.1 (New), 
R408.2 (New), 


R408.2.1 (New), 
R408.2.2 (New), 
R408.2.3 (New), 
R408.2.4 (New), 
R408.2.5 (New) 


Adds new section for additional efficiency 
package options to reduce energy use. 
Package options chosen based on 
compliance pathway that targets an 
energy use reduction of 5%. 


Reduces energy 
use 


Efficiency Package Options include: 
Enhanced Envelope Performance, 
Efficient HVAC, Efficient Hot Water 
Heating, Efficient Thermal 
Distribution, and Improved Air 
Sealing with Efficient Ventilation. 
For prescriptive compliance, one 
option is required for an estimated 
5% reduction in energy use. 
Performance and ERI compliance 
must demonstrate a 5% reduction 
in energy cost or ERI score. 


(a) Proposal numbers are as assigned by the ICC (http://media.iccsafe.org/code-development/group-b/2019-Group-B-CAH-
compressed.pdf) 


(b) Code sections refer to the 2018 IECC. Sections may be renumbered by the ICC in the 2021 IECC. 
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3.0 Construction Cost Estimates 
This section describes the methodology used for calculating the incremental costs of 
construction of the 2021 IECC compared to the 2018 IECC. Detailed incremental cost estimates 
for the new provisions of the 2021 IECC considered in this analysis are provided along with a 
summary of total incremental costs by building type and climate zone. 


3.1 Methodology  


The present analysis includes only the prescriptive and mandatory provisions of the IECC 
pertaining to residential buildings. The first step in evaluating the cost effectiveness of these 
changes introduced by the 2021 IECC is estimating their incremental construction costs. Data 
sources consulted for these estimates include, but are not limited to, the following: 


• Building Component Cost Community (BC3) data repository (DOE 2012) 


• Residential construction cost data collected by Faithful+Gould under contract with PNNL 
(Faithful + Gould 2012) 


• RS Means Residential Cost Data (RS Means 2020)  


• National Renewable Energy Laboratory (NREL’s) National Residential Efficiency Measures 
Database (NREL 2012) 


• Cost data from prominent and commonly recognized home supply stores. 


The incremental costs are calculated separately for each code change, and then added together 
to obtain a total incremental cost by climate zone and building type. The following sections 
discuss the specific cost estimates identified for the efficiency measures that changed in the 
2021 IECC. 


3.2 Incremental Cost Estimates for New Provisions of the 2021 IECC 


The incremental construction costs associated with the 11 changes in Table 7 are detailed in 
the following sections. Only costs for the 11 changes with quantifiable energy impacts are 
considered. Costs due to the administrative changes are not considered.   


3.2.1 Increased High-Efficacy Lighting 


RE7 defines high-efficacy lighting to a greater level of efficacy in lumens per watt than the 2018 
IECC. RE147 increases the fraction of permanently installed lighting fixtures that must be high 
efficacy from 90 percent to 100 percent. RE7 defines high-efficacy lighting as lamps with an 
efficacy not less than 65 lumens per watt or luminaires with an efficacy not less than 45 lumens 
per watt. High-efficacy lighting is defined such that most fluorescent lighting and light-emitting 
diode (LED) lighting qualifies, while incandescent does not. Because the efficacy of lighting 
fixtures and lamps is regulated by federal standards that now effectively prohibit incandescent 
options in most residential applications, the incremental cost estimate for the 90 percent to 100 
percent change is defined as zero.  
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3.2.2 Increased Wall Insulation  


RE29 increases wood frame wall insulation requirements by adding an additional R-5 
continuous insulation for climate zones 4 and 5.  


A review of RS Means 2020 shows that 1-inch of polyisocyanurate or expanded polystyrene (R-
5 insulated sheathing) has an installed cost of $0.98/ft2 of wall area. This cost agrees with prices 
at major home improvement stores for 1-inch R-5 insulation board. 


3.2.3 Increased Slab Insulation 


RE32 adds a new requirement of R-10 at 2 ft of depth for slab insulation for slab-on-grade 
homes in climate zone 3. For slab-on-grade homes in climate zones 4 and 5, the existing R-10 
slab insulation depth was increased from 2 ft to 4 ft.  


The BC3 cost database (DOE 2012) includes average/typical costs for various slab insulation 
levels. All cases of increased slab insulation for the 2021 IECC will require an added 2 ft depth 
of R-10 insulation; thus, the installed cost will be the same. The cost of 2 inches of R-10 
expanded polystyrene foam (XPS) in 2012 was $3.24 per linear foot of slab. These costs were 
adjusted from 2012 to 2020 dollars using a consumer price index increase of 10 percent as 
found on the Inflation Calculator provided by the Bureau of Labor Statistics website,1 resulting in 
costs of $3.69 per linear ft. 


3.2.4 Increased Ceiling Insulation  


Both R33 and R36 increase the stringency of ceiling insulation in different climate zones. R33 
increases the ceiling insulation requirement in climate zones 2 and 3 from R-38 to R-49 for the 
2021 IECC. R36 increases the ceiling insulation requirement in climates zones 4 through 8 from 
R-49 to R-60. To determine first cost of increased ceiling insulation, it was assumed that 
cellulose insulation would be used as a lower cost alternative to fiberglass. 


RS Means 2020 was used to obtain costs for cellulose insulation. RS Means 2020 stated the 
cost to install R-38 cellulose insulation as $1.72/ft2 of ceiling area. The cost to install R-49 
cellulose insulation from RS Means 2020 was $2.24/ft2 of ceiling area. Thus, the incremental 
cost to install R-49 insulation for climate zones 2 and 3 is calculated to be $0.52/ft2 of ceiling 
area. 


For RE36, RS Means 2020 stated the cost to install R-60 cellulose insulation in the ceiling at 
$2.75/ft2. Thus, the incremental cost to install R-60 insulation for climate zones 4 through 8 is 
calculated to be $0.51/ft2 of ceiling area. 


3.2.5 Lower Fenestration U-Factor  


The 2021 IECC lowers (makes more efficient) the U-factor required for residential fenestration 
(windows and doors) in climate zones 3, 4A, and 4B. The U-factor was lowered from 0.32 to 
0.30. 


The BC3 cost database (DOE 2012) includes residential data giving average/typical costs for 
various window unit upgrades. A summary of the BC3 data shows the cost difference between 


 
1 http://www.bls.gov/data/inflation_calculator.htm  
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window units with U-factors of 0.32 and 0.30 is $0.12/ft2 of window area. These costs were 
adjusted from 2012 to 2021 dollars using a consumer price index increase of 10 percent as 
found on the Inflation Calculator provided by the Bureau of Labor Statistics website, resulting in 
a cost of $0.14/ft2 to move from U=0.32 to 0.30. 


3.2.6 Increased Mechanical Ventilation Fan Efficacy 


The 2021 IECC updates the mechanical ventilation fan efficacy requirements to those from 
ENERGY STAR Ventilating Fans Specifications v4.0. The new fan efficacy requirements are 
conservative given that all fans on the market exceed these requirements according to the fans 
listed in the Home Ventilating Institute’s database1.  


All ventilation fans reviewed at Home Depot2 showed efficacies well above the fan efficacy 
requirements in the 2021 IECC; costs varied only by flow rate, color, noise, and special 
features. Given that there is no cost difference between levels of efficiency, the incremental cost 
for higher efficacy ventilation fans will be zero. 


3.2.7 Added Heat Recovery Ventilation 


The 2021 IECC adds a requirement that dwelling units in climate zones 7 and 8 must be 
provided with a heat recovery or energy recovery ventilation system. These balanced ventilation 
systems must operate with a minimum sensible heat recovery efficiency of 65 percent. 


PNNL conducted a cost-benefit analysis of heat recovery ventilators to determine their cost 
effectiveness.3 The study found through various sources that the addition of a heat recovery 
ventilator would incur costs between $1,200 and $1,550. In the final analysis, the primary first 
cost of $1,500 represented the cost of an HRV in a typical dwelling unit as a best estimate that 
includes installation. 


3.2.8 Additional Efficiency Options 


The 2021 IECC adds a new section (R408) that establishes five efficiency packages with the 
goal of adding an additional 5 percent of energy efficiency. For the prescriptive compliance path, 
one of the five additional efficiency packages must be utilized in the design home. The five 
efficiency packages are the following: 


• Enhanced Envelope Option 


• More Efficiency HVAC Equipment Performance Option 


• Reduced Energy Use in Service Water Heating Option 


• More Efficient Duct Thermal Distribution System Option 


• Improved Air Sealing and Efficient Ventilation System Option. 


Based on PNNL discussions with directors of the ENERGY STAR New Homes Program, 
builders typically utilize high-efficiency water heating systems to meet the efficiency demands of 
the program. Builders found that installing high-efficiency water heaters were the most cost-


 
1 https://www.hvi.org/ 
2 www.homedepot.com. November 2020. 
3 https://www.energycodes.gov/sites/default/files/documents/iecc2018_R-3_analysis_final.pdf 
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effective way to meet the ERI target requirements for ENERGY STAR certification. Based on 
these discussions, the Reduced Energy Use in Service Water Heating Option was selected to 
represent this requirement. Factors considered were initial installation cost and builder choices 
for additional energy efficiency necessary to certify with the ENERGY STAR New Homes 
program. 


The residential prototype water heaters are storage type water heaters and utilize the same fuel 
type as that for the space heating. The four space heating system types are gas furnace, oil 
furnace, electric furnace, and heat pump. Thus, there are two fossil fuel space heating and 
water heating systems and two electric space heating and water heating systems. Table 8 
shows the water heating systems and energy factors (EF) for a gas tankless and a heat pump 
water heater (HPWH) set up for the 2021 IECC to represent the Reduced Energy Use in 
Service Water Heating package compared to the original prototypes. 


Table 8. Water Heating Systems modeled for 2018 IECC and for the additional efficiency option 
package for 2021 IECC 


Space Heating 
Type 


2018 IECC 
Water Heating 


2021 IECC 
Water Heating  


Gas Furnace Gas Storage, 0.58 EF, 40 gal Gas Tankless, 0.82 EF 
Oil Furnace Oil Storage, 0.61 EF, 52 gal HPWH, 2.0 EF, 50 gal 


Electric Furnace Electric Storage, 0.92 EF, 52 gal HPWH, 2.0 EF, 50 gal 
Heat Pump Electric Storage, 0.92 EF, 52 gal HPWH, 2.0 EF, 50 gal 


The BC3 cost database (DOE 2012) includes residential data giving average/typical costs for 
various water heater types. A summary of the BC3 data shows the cost difference of upgrading 
from a standard 50-gallon gas storage water heater of 0.58 EF to a gas tankless water heater 
with an energy factor of 0.82 is $727. These costs were adjusted from 2012 to 2021 dollars 
using a consumer price index increase of 10 percent as found on the Inflation Calculator 
provided by the Bureau of Labor Statistics website,1 resulting in a cost of $830.  


The same data shows the cost difference of upgrading from a 50-gallon standard electric 
storage water heater with a 0.92 EF to a 50-gallon HPWH with an EF of 2.0 is $1,370. These 
costs were adjusted from 2012 to 2021 dollars using a consumer price index increase of 10 
percent as found on the Inflation Calculator provided by the Bureau of Labor Statistics website, 
resulting in a cost of $1,510.  Local home improvement stores show the average cost for 50-
gallon electric storage water heaters is $400 while the average cost for 50-gallon HPWHs is 
$1,300, establishing a cost differential of $900. The costs for installation for the electric storage 
water heater and HPWH are assumed to be the same except for the cost of a condensate pump 
and associated tubing required for condensate removal from the HPWH. The cost of the 
condensate pump and tubing is $75 based on local home improvement websites. The total 
incremental cost for upgrading an electric water heater to a HPHW is $975 utilizing the average 
costs from home improvement stores. For the purposes of this analysis and age of the previous 
cost estimates, the incremental cost of $975 is used for upgrading to a HPWH. 


 


 
1 http://www.bls.gov/data/inflation_calculator.htm  
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3.2.9 Exterior Lighting 


The 2021 IECC adds a new section that requires R-2, R-3, and R-4 buildings (multifamily) to 
comply with Section C405.5 of the commercial provisions of the IECC. Section C405.5 governs 
the exterior lighting power requirements based on the exterior lighting zone of the building. This 
proposal only applies to the multifamily prototypes in this analysis. 


Given these changes, the exterior lighting for the residential multifamily prototypes was aligned 
with the commercial multifamily prototypes. Lighting allowances were selected from Exterior 
Lighting Zone 21 in the commercial IECC, which consists of residential zoning. There were three 
areas of lighting considered for the residential multifamily prototypes: base wattage, parking 
area, and façade lighting. Table 9 highlights the exterior lighting allowances. 


Table 9. Exterior Lighting Allowances for 2021 IECC 


Lighting 
Area 


Area  
ft2 


2021 IECC 
Allowance Total Wattage 


Base Wattage N/A 400 W 400 
Parking Area 19,483 0.04 W/ft2 794 


Façade Lighting 853 0.075 W/ft2 64 


Since prior versions of the IECC had no exterior lighting power requirements, the prototype 
simulations have assumed a modest exterior lighting power (40 W) based on Building America 
protocols (Wilson et al. 2014). The 2021 IECC update for exterior lighting power requirements 
allows much more connected power than has been assumed in the past. However, because 
past assumptions were not based on any code requirement, assessments of the 2021 IECC will 
assume the same (new) exterior lighting allowances for all past codes. Table 9 shows these 
allowances. This results in no changes in exterior lighting and no savings gained, and thus has 
a first cost change of $0.  


3.3 Summary of Incremental Costs 


Table 10 summarizes the incremental costs for each new code provision of the 2021 IECC 
evaluated in the present analysis compared to the 2018 IECC.  


Table 10. Construction Cost Increase of the New Provisions of the 2021 IECC 


Provision Specifications Scope 
Associated 


Cost 
Incremental Cost Used in 
Analysis ($/dwelling unit) 


High-efficacy 
lighting and 
lighting 
fraction 


Required fraction of high-
efficacy lighting (65 
lumens/watt) in permanent 
fixtures up from 90% to 
100% 


All new dwelling 
units, both 
single-family and 
multifamily 


$0.00/ft2 $0.00 


Wood frame 
wall insulation 


Add R-5 sheathing 
insulation to wood frame 
walls in climate zones 4 and 
5 


All new dwelling 
units, both 
single-family and 
multifamily 


$0.98/ft2 
$374.96 for multifamily 


and $1,961.96 for single-
family 


 
1 Table C405.5.2(1) in 2021 IECC 
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Provision Specifications Scope 
Associated 


Cost 
Incremental Cost Used in 
Analysis ($/dwelling unit) 


Slab floor 
insulation 


Add R-10 perimeter slab 
insulation at 2 ft depth for 
climate zone 3 and increase 
depth of R-10 insulation to 
4 ft for climate zones 4 and 
5 


All new dwelling 
units, both 
single-family and 
multifamily with 
slab foundation 
type 


$3.69/linear ft 
$75.85 for multifamily and 
$512.91 for single-family 


slab buildings 


Ceiling 
insulation 


Increase ceiling insulation 
from R-38 to R-49 in 
climate zones 2 and 3; 
increase R-49 to R-60 
ceiling insulation in climate 
zones 4-8 


All new dwelling 
units, both 
single-family and 
multifamily 


$0.52/ft2 for 
climate zones 
2-3; $0.51/ft2 
for climate 
zones 4-8 


$221.00 to $612.04 
based on climate zone 


and building type 


Fenestration 
U-factor 


Improve from 0.32 to 0.30 
in climate zones 3, 4A, and 
4B 


All new dwelling 
units, both 
single-family and 
multifamily 


$0.14/ft2  
$16.88 for multifamily and 


$49.90 for single-family 
slab buildings 


Mechanical 
ventilation fan 
efficacy 


Improve exhaust fan 
efficacy from 1.4 cfm/watt to 
2.8 cfm/watt 


All new dwelling 
units, both 
single-family and 
multifamily 


$0.00/ft2 $0.00 


Heat recovery 
ventilation 


Add heat recovery 
ventilation to climate zones 
7 and 8 


All new dwelling 
units, both 
single-family and 
multifamily 


$1,500 
$1,500 for each dwelling 
unit in climate zones 7 


and 8 


Exterior 
lighting  


Exterior lighting allowances 
according to C405.4  


Multifamily 
dwelling units $0.00/ft2 $0.00 


Efficiency 
option 
packages 


Applying reduced energy 
use for service water 
heating option; natural gas 
tankless water heater of 
0.82 EF or HPWH of 2.0 EF  


All new dwelling 
units, both 
single-family and 
multifamily 


$830 for 
tankless water 


heater; $975 for 
HPWH 


$830 or $975 based on 
system type 


The total incremental costs for the prescriptive and mandatory provisions of the 2021 IECC 
compared to those of the 2018 IECC are summarized in Table 11. 
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Table 11. Total Construction Cost Increase for the 2021 IECC Compared to the 2018 IECC 


Climate Zone 
Single Family 


2,376 ft2 
Apartment/Condo 


1,200 ft2 
1 $936 $933 


2 $1,530 $1,146 


3 $1,859 $1,192 


4 $3,687 $1,533 


5 $3,569 $1,487 


6 $1,477 $1,102 


7 $2,980 $2,603 


8 $2,982 $2,603 


National Average $2,372 $1,316 







PNNL-31019 


Economic Analysis 19 
 


4.0 Economic Analysis 
This section provides an overview of the methodology used in evaluating the cost effectiveness 
of the prescriptive and mandatory provisions of the 2021 IECC compared to those of the 2018 
IECC. Cost-effectiveness results for life-cycle cost (LCC) savings, simple payback, and cash 
flow are calculated for each building type in each climate zone; the results are weighted using 
factors detailed in Section 1.2.3 to aggregate results to the climate zone level.  


4.1 DOE Residential Cost-Effectiveness Methodology 


DOE developed a standardized methodology for determining the cost effectiveness of 
residential energy code changes through a public Request for Information (76 FR 56413). The 
established methodology1 describes the process of assessing energy savings and cost 
effectiveness and is used by DOE in the evaluation of published codes as well as code changes 
proposed by DOE for inclusion in the IECC (Taylor et al. 2012). The methodology forms the 
basis of this cost-effectiveness analysis by 


• defining an energy analysis procedure, including definitions of two building prototypes (single-
family and multifamily), identification of preferred calculation tools, and selection of climate 
locations to be analyzed 


• establishing preferred construction cost data sources 


• defining cost-effectiveness metrics and associated economic parameters 


• defining a procedure for aggregating location-specific results to state, climate zone, and 
national levels. 


Per the methodology, DOE calculates three metrics from the perspective of the homeowner—
LCC, simple payback, and cash flow. LCC is the primary metric used by DOE for determining 
the cost effectiveness of an overall code or individual code change. The economic parameters 
used in the current cost-effectiveness analysis are summarized in Table 12. DOE updated the 
economic parameters following the established methodology1 to account for changing economic 
conditions. 


 
1 See DOE Residential Energy and Cost Analysis Methodology at: 
http://www.energycodes.gov/development/residential/methodology  
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Table 12. Summary of Economic Parameters Used in Cost-Effectiveness Analysis 


Parameter Value 
Mortgage Interest Rate 3% 


Loan Term 30 years 
Down-Payment Rate 12% of home price 
Points and Loan Fees 1.0% (non-deductible) 


Analysis Period 30 years 
Property Tax Rate 1.24% of home price/value 
Income Tax Rate 12% federal 


Inflation Rate 1.4% annual 
Home Price Escalation Rate Equal to inflation rate 


4.2 Fuel Prices and Escalation Rates 


Data published by the EIA are used to determine the latest national average fuel prices for the 
three fuel types considered in this analysis—electricity, natural gas, and fuel oil. To avoid 
seasonal fluctuations and regional variations in the price of electricity, the analysis used the 
average annual residential electricity price of 13.23 ¢/kWh (EIA 2020a). The EIA reports a 
national annual average cost of $9.77/1,000 ft3 and an average heat content of 1,037 Btu/ft3 for 
natural gas delivered to consumers in 2016 (EIA 2020b, 2020c). The resulting national average 
price of $0.94/therm for natural gas was used in this analysis. In addition, the EIA reports a 
national annual average cost of $2.519/gallon for No. 2 fuel oil (EIA 2020d). The heat content of 
No. 2 fuel oil is assumed to be 138,500 Btu/gallon (NCHH 2015), resulting in a national average 
price of $18.19/million Btu for fuel oil. 


Fuel escalation rates are calculated separately for electricity, natural gas, and fuel oil using 
annual projected fuel prices published in the 2021 Annual Energy Outlook (AEO; EIA 2021). 
The AEO year-by-year projections are used in the 30-year analysis. 


4.3 Energy Cost Savings 


The calculation of cost-effectiveness metrics primarily requires annual energy cost savings and 
the associated incremental costs. Energy estimates from the simulations are converted to 
energy costs using the latest fuel prices described in Section 4.2. Table 13 summarizes the first 
year annual energy cost savings per dwelling unit for the 2021 IECC compared to the 2018 
IECC, aggregated over all 32 residential prototype building models using weighting factors 
described in Section 1.2.3.  Energy cost savings stated in the 2021 IECC Determination report 
(Salcido et al. 2021) are time zero dollars which are not escalated due to inflation or fuel price 
escalation. 
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Table 13. Average Annual Energy Cost Savings for the 2021 IECC 


Climate Zone 
Compared to the 2018 IECC 


($/dwelling unit yr) 
1 200 


2 192 


3 200 


4 205 


5 173 


6 123 


7 306 


8 411 


National Average 191 


4.4 Life-Cycle Cost 


LCC is the primary metric used by DOE to determine the cost effectiveness of the code or 
specific code changes. LCC is the total consumer cost of owning a home for a single 
homeowner calculated over a 30-year period. The economic analysis assumes that initial costs 
are mortgaged, that homeowners take advantage of the mortgage interest deductions, that 
short-lived efficiency measures are replaced at end-of-life, and that all efficiency measures with 
useful life remaining at the end of the 30-year period of analysis retain a residual value at that 
point.  


Table 14 shows the LCC savings (discounted present value) per home over the 30-year 
analysis period for the prescriptive and mandatory provisions of the 2021 IECC compared to 
those of the 2018 IECC. These savings are aggregated over all 32 residential prototype 
buildings using weights described in Section 1.2.3.  


Table 14. Life-Cycle Cost Savings for the 2021 IECC 


Climate Zone 
Compared to the 2018 IECC 


($/dwelling unit) 
1 3,536 


2 2,854 


3 2,829 


4 2,243 


5 1,034 


6 970 


7 3,783 


8 6,782 


National Average 2,320 
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4.5 Simple Payback 


Simple payback is a commonly used measure of cost effectiveness, defined as the number of 
years required for the sum of the annual returns on an investment to equal the original 
investment. Simple payback does not take into consideration any financing of the initial costs 
through a mortgage or favored tax treatment of mortgages. In other words, simple payback is 
the ratio of the incremental cost of construction and the first-year energy cost savings. The 
simple payback is reported for information purposes only and is not used as a basis for 
determining the cost effectiveness of the 2021 IECC. 


Table 15 shows the simple payback period of the 2021 IECC when compared to the 2018 IECC 
aggregated over all 32 residential prototype buildings using weights described in Section 1.2.3. 
As seen from the table, the simple payback period for the 2021 IECC compared to that of the 
2018 IECC ranges from 4.8 to 16.7 years, depending on climate zone. 


Table 15. Simple Payback Period for the 2021 IECC 


Climate Zone 
Compared to the 2018 IECC 


(Years) 
1 4.8 


2 7.6 


3 8.6 


4 12.4 


5 16.7 


6 11.2 


7 9.6 


8 7.3 


National Average 10.5 
 


4.6 Cash Flow  


Most houses are financed1, and the financial implications of buying a home constructed to meet 
the provisions of the 2021 IECC compared to the provisions of the 2018 IECC are important to 
homeowners. Mortgages spread the payment for the cost of a house or an apartment over a 
long period of time and the cash flow analysis clearly depicts the impact of mortgages. This 
analysis assumes a 30-year fixed-rate mortgage and that the homebuyers will deduct the 
interest portion of the payments from their income taxes.  


Table 16 shows the impact of the provisions of the 2021 IECC on a typical consumer’s cash 
flow compared to that of the 2018 IECC aggregated over all 32 residential prototype buildings 
using weights described in Section 1.2.3. In all climate zones, beginning in year 1, there is a net 
positive cash flow per year to the customer for the 2021 IECC-compliant home when compared 
to the 2018 IECC-compliant home. Positive cumulative savings, including payment of up-front 


 
1 https://www.statista.com/statistics/185206/us-house-sales-with-fha-and-va-insured-mortgages-from-
2002/ 







PNNL-31019 


Economic Analysis 23 
 


costs, are achieved in years 1 through 10 depending on the climate zone. Between the relatively 
modest energy savings and high first costs for R-5 sheathing in climate zones 4 and 5, the 
cumulative cash flow turns positive in year 5 and 10 respectively.  


Table 16. Impacts on Consumer Cash Flow from the 2021 IECC 


Climate Zone 


Compared to the 2018 IECC 
Net Annual Cash 


Flow Savings 
($ for Year 1) 


Years to Cumulative 
Positive Cash Flow 


1 145 1 


2 108 2 


3 101 3 


4 59 5 


5 7 10 


6 44 4 


7 138 3 


8 239 2 


National Average 76 4 
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5.0 Conclusions 
As seen from the cost-effectiveness results presented in Section 4.0, residential buildings 
constructed to the prescriptive and mandatory requirements of the 2021 IECC save 
homeowners money over the life of their homes compared to those built to the prescriptive and 
mandatory requirements of the 2018 IECC.  


The prescriptive and mandatory provisions of the 2021 IECC are shown to generate an average 
life-cycle cost savings of $2,254, an average payback of 10.09 years, and the years to 
cumulative positive cashflow averaging 4 years for all climate zones. The results illustrate that 
homeowners can benefit financially from the investment in energy efficiency of the 2021 IECC. 
The results also show that the higher efficiency of the 2021 IECC requires increased investment 
and higher payback times while remaining cost effective.   
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Appendix A – Qualitative Analysis of 2021 IECC 


Table A.1. Qualitative Analysis of 2021 IECC Code Changes Affecting Energy Use 


Proposal Number(a) Code Section(s)(b) Description of Change(s) 
Impact on 


Energy Efficiency Discussion 


RE7 
R202 (IRC 


N1101.6), R404.1 
(IRC N1104.1) 


Changes definition of high-efficacy lamps to 
high-efficacy light sources. Increases efficacy 
to 65 lumens per watt for lamps and 45 
lumens per watt for luminaires. Also requires 
ALL permanently installed lighting fixtures be 
high-efficacy lighting sources. 


Reduces energy 
use 


Requires increased efficacy for light 
sources and provides separate thresholds 
for lamps vs luminaires. 


RE29 


Table R402.1.2 
(IRC N1102.1.2), 
Table R402.1.4 
(IRC N1102.1.4) 


Increases stringency of wood frame wall R-
value requirements in climate zones 4 and 5. 


Reduces energy 
use   


RE32 Table R402.1.2 
(IRC N1102.1.2) 


Increases slab insulation R-value 
requirements and depth in climate zones 3-5. 


Reduces energy 
use   


RE33 


Table R402.1.2 
(IRC N1102.1.2), 
Table R402.1.4 
(IRC N1102.1.4) 


Increases stringency for ceiling insulation in 
climate zones 2-3. 


Reduces energy 
use   


RE35 


Table R402.1.2 
(IRC N1102.1.2), 
Table R402.1.4 
(IRC N1102.1.4) 


Increases stringency of fenestration U-factors 
in climate zones 3-4 and adds new 
requirement for minimum fenestration U-
factor in climate zones 3-8. 


Reduces energy 
use   


RE36 


Table R402.1.2 
(IRC N1102.1.2), 
Table R402.1.4 


(IRC N1102.1.4), 
R402.2.1 (IRC 


N1102.2.1) 


Increases stringency of ceiling insulation 
requirements in climate zones 4-8 and adds 
new exception for what to do when there is 
not room for R-60 insulation in ceiling. 


Reduces energy 
use   
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Proposal Number(a) Code Section(s)(b) Description of Change(s) 
Impact on 


Energy Efficiency Discussion 


RE133 Table R403.6.1 
(IRC N1103.6.1) 


Increases whole-house mechanical 
ventilation system fan efficacy requirements 
for inline fans and bathroom/utility rooms. 


Reduces energy 
use 


Raises fan efficacy requirements to match 
current Energy Star 4.0 requirements.  


RE139 R403.6.1 (IRC 
N1103.6.1) (New) 


Requires ventilation systems to be heat or 
energy recovery for climate zones 7-8. 


Reduces energy 
use 


Stipulates HRV or ERV requirements of 
65% heat recovery efficiency at 32°F at a 
flow greater than or equal to the design 
airflow. 


RE145 R202, R404.1, 
R404.2 (New) 


Increases efficacy in the definition of high-
efficacy lamps to 70 lumens/watt. All 
permanently installed lighting must contain 
only high-efficacy lamps. Adds definitions of 
"dimmer" and "occupant sensor control" and 
requires automatic lighting controls in specific 
spaces. There is overlap with RE7 for high-
efficacy lighting. 


Reduces energy 
use 


Adds a new requirement for residential 
lighting controls in the IECC. Savings 
expected through higher efficacy lighting 
and the use of automatic lighting controls 
to reduce lighting energy use. 


RE148 R404.1.1 (IRC 
N1104.1.1) (New) 


Requires exterior lighting for Group R-2, R-3, 
or R-4 buildings comply with Section C405.4 
of the IECC. 


Reduces energy 
use 


Requires exterior lighting power meets the 
commercial lighting power provisions for R-
2, R-3, and R-4 buildings except for solar 
powered lamps and fixtures with motion 
sensors.  


RE209 


R401.2, R401.2.1 
(New), Section 
R408 (New), 


R408.1 (New), 
R408.2 (New), 


R408.2.1 (New), 
R408.2.2 (New), 
R408.2.3 (New), 
R408.2.4 (New), 
R408.2.5 (New) 


Adds new section for additional efficiency 
package options to reduce energy use. 
Package options chosen based on 
compliance pathway that targets an energy 
use reduction of 5%. 


Reduces energy 
use 


Efficiency package options include 
enhanced envelope performance, efficient 
HVAC, efficient hot water heating, efficient 
thermal distribution, and improved air 
sealing with efficient ventilation. For 
prescriptive compliance, one option is 
required for an estimated 5% reduction. 
Performance and ERI compliance must 
demonstrate a 5% reduction in energy cost 
or ERI score. 
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Proposal Number(a) Code Section(s)(b) Description of Change(s) 
Impact on 


Energy Efficiency Discussion 


RE27 Table R402.1.2 
(IRC N1102.1.2) 


Adds alternative wood frame wall options in 
all climates. 


Reduces energy 
use 


Adds cavity-only options for climate zones 
7-8 and continuous-only options for all 
zones. Provides U-factor calculations 
showing that the new options are equal to 
or better than the U-factors required in 
Table R402.1.4. Not included in 
quantitative analysis since prescriptive wall 
insulation requirements remain unchanged. 


RE34 Table R402.1.2 
(IRC N1102.1.2) 


Eliminates footnote gas option for floor cavity 
insulation. 


Reduces energy 
use 


Footnote g allowed merely filling the cavity 
(but at least R-19) if framing left insufficient 
space for the required insulation R-value. 
Floors must meet the prescriptive 
requirement with continuous insulation if 
cavity insulation will not meet the 
requirement. 


RE37 Table R402.1.2 
(IRC N1102.1.2) 


Adds new requirement for fenestration SHGC 
of 0.4 in climate zone 5 and marine 4. 


Reduces energy 
use 


Quantitative analysis assumed 0.4 SHGC 
as standard practice in prototypes for 
climate zones without SHGC requirements. 


RE44 R402.2.3 (IRC 
N1102.2.3) 


Adds more specific requirements details to 
achieve a continuous eave baffle. 


Reduces energy 
use 


Potential for air leakage reduction and 
improved attic insulation coverage. Total 
air leakage requirements remain 
unchanged and thus not part of the 
quantitative analysis. 


RE45 R402.2.3 (IRC 
N1102.2.3) Makes eave baffle requirement mandatory. Reduces energy 


use 
Not included in quantitative analysis as it 
was already a prescriptive requirement.  


RE46 


R402.2.4 (IRC 
N1102.2.4) (New), 


R402.2.4 (IRC 
N1102.2.4) 


Establishes separate design and installation 
requirements for attic hatches and doors, 
with the installation being mandatory. 


Reduces energy 
use 


Makes weather stripping mandatory, 
leaves insulation requirement prescriptive. 
Total insulation and air leakage 
requirements remain unchanged and thus 
not part of the quantitative analysis. 


RE52 R402.2.7 (IRC 
N1102.2.7) 


Deletes section on walls with partial 
structural sheathing that allows a reduction in 
continuous insulation of up to R-3. 


Reduces energy 
use 


Prescriptive wall insulation requirements 
remain unchanged and not factored in the 
quantitative analysis. 
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Proposal Number(a) Code Section(s)(b) Description of Change(s) 
Impact on 


Energy Efficiency Discussion 


RE100 


R402.4.1.2 (IRC 
N1102.4.1.2), 


R402.2.13 (IRC 
N1102.2.13), 


R402.3.5 (IRC 
N1102.3.5) 


Adds new air leakage and thermal isolation 
requirements for heated garages. 


Reduces energy 
use 


Adds a new requirement for heated 
garages that applies the same envelope 
requirements as sunrooms. Could show 
savings if garages are insulated minimally 
instead of not being insulated at all. 
However, prototypes do not include a 
garage.  


RE105 R402.5 (IRC 
N1102.5) 


Lowers the maximum fenestration U-factor 
and SHGC requirements. 


Reduces energy 
use 


Lowers the allowable area weighted SHGC 
for climate zones 1-3. Savings not 
captured in quantitative analysis because 
prototypes use prescriptive window 
requirements. 


RE112 


R403.3.3 (IRC 
N1103.3.3), 


R403.3.4 (IRC 
N1103.3.4) 


Removes duct testing exception for ducts 
located within the building thermal envelope 
and adds a new duct leakage testing 
requirement for such ducts. 


Reduces energy 
use 


Eliminates exception for testing ducts 
entirely within the building thermal 
boundary on the basis that these systems 
need to be tested to ensure long term 
energy savings and that lack of testing 
entirely could lead to problems. Sets the 
total duct leakage rate for ducts within the 
thermal boundary to twice the leakage rate 
for systems not entirely in conditioned 
space. Prototype building duct location is 
either in the attic, crawlspace, or 
unconditioned basement. 


RE134 


R403.6.1 (IRC 
N1103.6.1), Table 


R403.6.1 (IRC 
N1103.6.1) 


Adds air-handler integrated ventilation 
system fan efficacy requirements to Table 
R403.6.1. 


Reduces energy 
use 


Removes exception for air-handler 
integrated ventilation system to provide 
whole-house ventilation and added fan 
efficacy requirements for such systems. 
Not included in the quantitative analysis 
because air-handler integrated ventilation 
systems are not part of typical homes as 
represented by the prototypes. 
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Proposal Number(a) Code Section(s)(b) Description of Change(s) 
Impact on 


Energy Efficiency Discussion 


RE149 R404.2 (IRC 
N1104.2) (New) 


Adds four new automated control 
requirements for exterior lighting if installed 
lighting power is greater than 30 watts. 


Reduces energy 
use 


The exterior lighting schedules used for the 
single-family and multifamily prototypes 
have historically set all exterior lighting to 
off during daylight hours, meaning the 
current exterior lighting schedules already 
comply with the requirements of the 2021 
IECC, so no changes to the prototypes 
were made. 


RE162 Table R405.5.2(1) 
[IRC N1105.5.2(1)] 


Adds hot water distribution system 
compactness factor (HWDS) to the 
calculation of the proposed design hot water 
use (gallons/day) in Table R405.5.2(1). 


Reduces energy 
use 


Adds a methodology to show better design 
of hot water systems can reduce energy 
use.  


RE163 Table R405.5.2(1) 
[IRC N1105.5.2(1)] 


Adjusts the calculation for service hot water 
consumption (gal/day) for the performance 
path proposed and standard designs, which 
in effect lowers the overall hot water 
consumption. 


Reduces energy 
use 


Revises formula for estimating hot water 
usage for performance compliance, which 
has been unchanged since 1998. The new 
usage equation gives lower water usage 
(gal/day), which would decrease the 
importance of service water heating 
efficiency compared to envelope efficiency. 
Both proposed and baseline buildings have 
the same reduced water usage. 


RE184 R406.3 (IRC 
N1106.3) 


Adds new requirement for ERI compliance 
stipulating any reduction in energy use from 
renewable energy shall not exceed 5% of 
total energy use. 


Reduces energy 
use 


In theory this limits builders' ability to trade 
down envelope efficiency in the ERI path. 
In practice, there is already an envelope 
backstop at the 2015 prescriptive levels, so 
this additional backstop may have little 
impact. A “backstop” is sometimes called a 
“mandatory minimum” and refers to a 
minimum efficiency level that cannot be 
violated even when compliance tradeoffs 
are used. 







PNNL-31019 


Appendix A A.6 
 


Proposal Number(a) Code Section(s)(b) Description of Change(s) 
Impact on 


Energy Efficiency Discussion 


RE192 Table R406.4 (IRC 
N1106.4) 


Reduces ERI compliance targets for all 
climate zones to the 2015 IECC levels. 


Reduces energy 
use 


Adjusts ERI compliance targets to be more 
stringent and specifies the 
ANSI/RESNET/ICC 301 Standard as the 
basis. Ventilation rates for the 301 ERI 
Reference Home are based on the 
International Mechanical Code. 


RE218 R503.1.4 
Revises exception for new lighting systems in 
alterations from 10% of luminaires to 50% of 
luminaires. 


Reduces energy 
use 


Exception allows more luminaires to be 
exempt from lighting requirements in 
alterations provided they do not increase 
the installed interior lighting power. 


RE223 Appendix RB (IRC 
Appendix Q) (New) 


Adds Appendix RB for zero energy 
residential building provisions. 


Reduces energy 
use 


Sets ERI thresholds for "zero energy." The 
ERI is 0 for analysis that includes onsite 
power production and varies from 43 to 47 
for analysis that does not include onsite 
power production. Only reduces energy 
use if Appendix RB is adopted. 


RE41 


Table R402.1.2 
(IRC N1102.1.2), 
Table R402.1.4 
(IRC N1102.1.4) 


Adds footnote j that allows a maximum 
fenestration U-factor of 0.32 for climate 
zones marine 4 and 5-8 for high elevations 
and wind prone areas. 


Increases energy 
use 


Increases allowed U-factor requirement 
from 0.30 to 0.32 for climate zone 4C to 8 
for homes above 4,000 ft and wind prone 
regions. Fenestration at high altitude 
requires the ability for pressure 
equalization during transit while windborne 
protection requires laminated glass for 
durability. Both these requirements reduce 
thermal performance. 


RE47 R402.2.4 (IRC 
N1102.2.4) 


Adds exception for horizontal pull-down stair-
type access hatches and doors. 


Increases energy 
use 


While technically a reduction in R-value 
requirements for drop-down attic hatches, 
the practical argument that "field crafted 
detachable apparatuses" are usually used 
to achieve the current requirement means 
this change will have minimal impact. 
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Proposal Number(a) Code Section(s)(b) Description of Change(s) 
Impact on 


Energy Efficiency Discussion 


RE53 R402.2.8 (IRC 
N1102.2.8) 


Expands on language of floor insulation 
installation for clarification. 


Increases energy 
use 


The proposal reduces the floor-R 
requirements by allowing insulation 
sufficient to fill the available cavity space 
as an alternative to the required R-value. 


RE96 


R402.4 (IRC 
N1102.4), R402.4.1 


(IRC N1102.4.1), 
R402.4.1.1 (IRC 
N1102.4.1.1) , 


R402.4.1.2 (IRC 
N1102.4.1.2) , 


R402.4.1.3 (IRC 
N1102.4.1.3) (New) 


Revises air leakage threshold from a 
mandatory to a prescriptive requirement, 
while preserving an absolute maximum air 
leakage rate of 5.0 air changes per hour. 


Increases energy 
use 


In effect makes air leakage rates eligible 
for performance tradeoffs, while leaving the 
testing requirement mandatory. Preserves 
5.0 ACH50 backstop for performance 
compliance in all climate zones.  


RE130 R403.6.2 (IRC 
N1103.6.2) (New) 


Adds testing requirements for mechanical 
ventilation systems. 


Increases energy 
use 


Adds new requirement for testing of 
mechanical ventilation systems, with 
exception for specific kitchen range hoods. 
Potential savings from identifying problems 
during testing, but potential energy 
increases due to pushing some systems to 
ventilate more than they would have. 


CE160 P II 


R403.10 (IRC 
N1103.10), 


R403.10.1 (IRC 
N1103.10.1), 


R403.10.3 (IRC 
N1103.10.3), 
R403.12 (IRC 


N1103.12) 


Modifies pool and spa requirements to match 
the pool code. 


Increases energy 
use 


Primarily editorial but does include 
renewable systems that provide only 70% 
as opposed to 75% of energy. The 
renewable energy exception for pool and 
spa covers allows on-site or off-site 
renewable energy. 


(a) Proposal numbers are as assigned by the ICC (http://media.iccsafe.org/code-development/group-b/2019-Group-B-CAH-compressed.pdf) 
(b) Code sections refer to the 2018 IECC. Sections may be renumbered by the ICC in the 2021 IECC. 
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Appendix B – Prototype Building Model Description 
B.1 Single-Family Prototype Model 


 Item Description Data Source 


General  


  Vintage New Construction   


  Locations See under Section 1.2.2 


Reference: Methodology for 
Evaluating Cost Effectiveness of 
Residential Energy Code 
Changes 


  Available fuel types Natural Gas/Electricity/Fuel Oil   


  Building Type (Principal 
Building Function) Residential   


  Building Prototype Single-family detached   


Form 


  Total Floor Area (ft2) 2,376  
(29.8' x 39.8' x 2 stories) 


Reference: Methodology for 
Evaluating Cost Effectiveness of 
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 Item Description Data Source 


General  


  Building shape  


 


  


 


Residential Energy Code 
Changes 


  Aspect Ratio  1.33 


  Number of Floors 2   


  Window Fraction 
(Window-to-Floor Ratio) Average Total: 15.0% divided equally among all facades 


Reference: Methodology for 
Evaluating Cost Effectiveness of 
Residential Energy Code 
Changes 


  Window Locations All facades   


  Shading Geometry None   


  Orientation Back of the house faces North (see image)   


  Thermal Zoning The house is divided into three thermal zones: 'living space', 'attic' and 
'crawlspace', 'heated basement', 'unheated basement' when applicable   


  Floor to ceiling height  8.5’   
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 Item Description Data Source 


General  


Architecture         


  Exterior walls         


   Construction 
Wood-Frame Walls (2x4 16" O.C. or 2x6 24" O.C.) 


1" Stucco + Building Paper Felt + Insulating Sheathing (if applicable) + 5/8" 
Oriented Strand Board + Wall Insulation + 1/2" Drywall 


  


  
 U-factor (Btu / h * ft2 * °F) 
and/or 
 R-value (h * ft2 * °F / Btu) 


IECC Requirements 
Residential; Walls, above grade, Wood Frame IECC 


   Dimensions Based on floor area and aspect ratio    
   Tilts and orientations Vertical   
  Roof         


   Construction Asphalt Shingles   


  
 U-factor (Btu / h * ft2 * °F) 
and/or 
 R-value (h * ft2 * °F / Btu) 


IECC Requirements 
Residential; Roofs, Insulation entirely above deck IECC  


   Tilts and orientations Gabled Roof with a Slope of 4/12   


  Window         
   Dimensions Based on window fraction, location, floor area and aspect ratio   


   Glass-Type and frame Hypothetical window with the exact U-factor and SHGC shown below   


   U-factor (Btu / h * ft2 * °F)  IECC Requirements 
Residential; Glazing IECC 


   SHGC (all) 
 Operable area 100%  


  Skylight           
   Dimensions Not Modeled   
   Glass-Type and frame 


NA      U-factor (Btu / h * ft2 * °F)  
   SHGC (all) 
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 Item Description Data Source 


General  


   Visible transmittance 
  Foundation           


  Foundation Type 


Four Foundation Types are Modeled- 
i. Slab-on Grade 


ii. Vented Crawlspace Depth 2' 
iii. Heated Basement - Depth 7' 


iv. Unheated Basement- Depth 7' 


Reference: Methodology for 
Evaluating Cost Effectiveness of 
Residential Energy Code 
Changes 


  Insulation level IECC requirements for floors and basement walls IECC 


  Dimensions Based on floor area and aspect ratio   


  Internal Mass 8 lb/ft2 of floor area IECC 2015 Section 404 


  Infiltration (ACH) 
2006 IECC: 8 Air Changes/Hour at 50 Pa (8 ACH50) 
2009 IECC: 7 Air Changes/Hour at 50 Pa (7 ACH50) 


2012-2021 IECC: 5 or 3 Air Changes/Hour at 50 Pa (5 or 3 ACH50) depending 
on climate zone 


  


HVAC         
  System Type           


   Heating type 


Four Heating System Types are Modeled- 
i. Gas Furnace 
ii. Oil Furnace 


iii. Electric Furnace 
iv. Heat Pump 


Reference: Methodology for 
Evaluating Cost Effectiveness of 
Residential Energy Code 
Changes 
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 Item Description Data Source 


General  


   Cooling type Central DX Air-Conditioner/Heat Pump 


  HVAC Sizing           
   Cooling Autosized to design day   
   Heating Autosized to design day   
  HVAC Efficiency           


   Air Conditioning SEER 13 Federal minimum efficiency 


   Heating AFUE 78% / HSPF 7.7 Federal minimum efficiency 


  HVAC Control           


   Thermostat Setpoint 75°F Cooling/72°F Heating 
  


   Thermostat Setback No setback 
   Supply air temperature Maximum 110 F, Minimum 52 F   


   Ventilation 60 CFM Outdoor Air; Continuous Supply 2015 IRC 


  Supply Fan           


   Fan schedules See Appendix B.3   


   Supply Fan Total Efficiency 
(%) Depending on the fan motor size 


Residential Furnaces and 
Centralized Air Conditioners and 
Heat Pumps Direct Final Rule 
Technical Support Document1 


   Supply Fan Pressure Drop Depending on the fan supply air cfm   


 
1 Residential Furnaces and Central Air Conditioners and Heat Pumps Direct Final Rule Technical Support Document – Chapter 7 ‘Energy Use 
Characterization’ 
http://www1.eere.energy.gov/buildings/appliance_standards/residential/pdfs/hvac_ch_07_energy-use_2011-04-25.pdf  
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 Item Description Data Source 


General  


  Domestic Hot 
Water           


   DHW type Individual Residential Water Heater with Storage Tank   


   Fuel type Natural Gas/Electricity/Oil   


   Thermal efficiency (%) 
EF = 0.59 for Gas-fired Water Heaters 
EF = 0.917 for Electric Water Heaters 


EF = 0.61 for Oil Water Heaters 
Federal minimum efficiency 


   Tank Volume (gal) 40 for Gas-fired Water Heaters 
52 for Electric or Oil Water Heaters Reference: 


Building America Research 
Benchmark    Water temperature setpoint 120 F 


   Schedules  See Appendix B.2 


Internal Loads and Schedules         
  Lighting           


   Average interior power density 
(W/ft2) 


Living space: Lighting Power Density is 0.68 W/ft2 (For interior lighting)  
Lighting loads for Garage and Exterior Lighting have also been included 


Reference: 
2014 Building America House 
Simulation Protocols 


   Interior Lighting Schedule See Appendix B.3 


  Internal Gains           


   Load (Btu/day) 17,900 + 23.8 x CFA + 4104 x Nbr  
See Appendix B.4 for the detailed calculations 


Reference: 
IECC 2015 and Building America 
Research Benchmark 


   Internal gains Schedule(s) See Appendix B.3 
  Occupancy           
   Average people 800 ft2/per person for conditional total and 1601 ft2/per person for total 


  
   Occupancy Schedule See Appendix B.3 
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B.2 Multifamily Prototype Model 


  Item Description Data Source 


General 


  


Vintage New Construction   


Location See Section 1.2.2 
Reference: Methodology for Evaluating 
Cost Effectiveness of Residential Energy 
Code Changes 


Available Fuel Types Natural Gas/Electricity/Fuel Oil   
Building Type Residential   
Building Prototype Low-rise Multifamily   


Form 


  


Total Floor Area Whole Building- 23,400 ft2 
Each Dwelling Unit - 1200 ft2   


Building Shape 


 


Reference: Methodology for Evaluating 
Cost Effectiveness of Residential Energy 
Code Changes 


Aspect Ratio Whole Building- 1.85 
Each Dwelling Unit - 1.33   


Number of Floors 3   
Number of Units per Floor 6   
Orientation Back of the house faces North (see image)   


Dimensions Whole Building - 120' x 65' x 25'6" 
Each Dwelling Unit - 40' x 30' x 8'6"   


N 
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  Item Description Data Source 


Conditioned Floor Area Each Dwelling Unit- 1200 ft2   
Window Area 
(Window-to- Exterior Wall 
Ratio) 


23% WWR 
(Does not include breezeway walls) 


  


Exterior Door Area Each Dwelling Unit - 21 ft2 
Whole Building - 378 ft2   


Shading Geometry None 
  


Thermal Zoning 


Each floor has six dwelling units with a breezeway in the center. Each 
dwelling unit is modeled as a separate zone. The other thermal zones are: 


attic, breezeway and foundation (basements and crawlspace only) 


  
 


  


Floor to ceiling height 8.5’   
Architecture 
  Exterior walls 


  


 Construction 
Wood-Frame Walls (2x4 16" O.C. or 2x6 24" O.C.) 


1" Stucco + Building Paper Felt + Insulating Sheathing (if applicable) + 5/8" 
Oriented Strand Board + Wall Insulation + 1/2" Drywall   


U-factor (Btu / h * ft2 * 
°F) and/or R-value (h * ft2 * 
°F / Btu) 


IECC Requirements 
Residential; Wood-Frame Wall R-value IECC 


 Dimensions Each Dwelling Unit: 40' x 8'6" and 30' x 8'6"   
 Tilts and orientations Vertical   
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  Item Description Data Source 


  Roof 


  


 Construction Built-up Roof:  
Asphalt Shingles+ 1/2 in. OSB   


 U-factor (Btu / h * ft2 * °F) 
and/or 
 R-value (h * ft2 * °F / Btu) 


IECC Requirements 
Residential; Ceiling R-value IECC 


 Tilts and orientations Gabled Roof with a Slope of 4/12   
  Window 


  


 Dimensions Based on window fraction, location, glazing sill height, floor area and aspect 
ratio   


 Glass-Type and frame Hypothetical window with the exact U-factor and SHGC shown below 
  


 U-factor (Btu / h * ft2 * °F)  IECC Requirements 
Fenestration U-factor and SHGC   


 SHGC (all)   
 Operable area 100%  


  Skylight 


  


 Dimensions Not Modeled   
 Glass-Type and frame 


NA 


  
 U-factor (Btu / h * ft2 * °F)    
 SHGC (all)   
 Visible transmittance   


  Foundation   


  


 Foundation Type 


Four Foundation Types are Modeled- 
i. Slab-on Grade 


ii. Vented Crawlspace Depth 2' 
iii. Heated Basement - Depth 7' 


iv. Unheated Basement- Depth 7' 


Reference: Methodology for Evaluating 
Cost Effectiveness of Residential Energy 
Code Changes 


Insulation level IECC Requirements for floors, slabs, and basement walls 
  


 Dimensions Based on floor area and aspect ratio   
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  Item Description Data Source 


  Internal Mass 8 lb/ft2 of floor area IECC 2006 Section 404 


  Infiltration (ACH) 
2006 IECC: 8 Air Changes/Hour at 50 Pa 
2009 IECC: 7 Air Changes/Hour at 50 Pa 


2012-2021 IECC: 5 or 3 Air Changes/Hour at 50 Pa depending on climate 
zone 


  


HVAC 


  System Type 


  
 Heating type 


Four Heating System Types are Modeled- 
i. Gas Furnace 
ii. Oil Furnace 


iii. Electric Furnace 
iv. Heat Pump 


  
 Cooling type Central DX Air-Conditioner/Heat Pump (1 per unit)   


  HVAC Sizing 


  
 Cooling Autosized to design day   
 Heating Autosized to design day   


  HVAC Efficiency 


  
 Air Conditioning SEER 13 


Federal Minimum Equipment Efficiency 
for Air Conditioners and Condensing 


Units 


 Heating AFUE 78% / HSPF 7.7 Federal Minimum Equipment Efficiency 


  HVAC Control 


  


 Thermostat Setpoint 75°F Cooling/72°F Heating   
 Thermostat Setback No setback   
 Supply air temperature Maximum 110 F, Minimum 52 F   
 Ventilation 45 CFM Outdoor Air per dwelling unit; Continuous Supply 2015 International Residential Code (IRC) 


  Supply Fan 
   Fan schedules See Appendix B.3   
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  Item Description Data Source 


 Supply Fan Total 
Efficiency (%) Fan efficiency 58%; Motor efficiency 65% (PSC motor) 


Residential Furnaces and Centralized Air 
Conditioners and Heat Pumps Direct 
Final Rule Technical Support Document1 


 Supply Fan Pressure Drop 0.6" w.g.   
  Service Water Heating (SWH) 


  


 SWH type Individual Residential Water Heater with Storage Tank   
 Fuel type Natural Gas / Electricity/Oil   


 Thermal efficiency (%) 
EF = 0.59 for Gas-fired Water Heaters 
EF = 0.917 for Electric Water Heaters 


EF = 0.61 for Oil Water Heaters 
Federal Minimum Equipment Efficiency 


 Tank Volume (gal) 40 for Gas-fired Water Heaters 
52 for Electric or Oil Water Heaters   


 Water temperature 
setpoint 120 F   
 Schedules See Appendix B.3   


Internal Loads and Schedules 


  Lighting     


   Average power density 
(W/ft2) 


Apartment units: Lighting Power Density is 0.82 W/ft2 (For interior lighting)  
Lighting loads for Garage and Exterior Lighting have also been included 


2014 Building America House Simulation 
Protocols 


  Interior Lighting Schedule See Appendix B.3   
  Internal Gains     


  Internal Gains (Btu/day 
per Dwelling Unit) 


17,900 + 23.8 x CFA + 4104 x Nbr  
See Appendix B.4 for the detailed calculations 


  


 
1 Residential Furnaces and Centralized Air Conditioners and Heat Pumps Direct Final Rule Technical Support Document: Chapter 7 ‘Energy Use 
Characterization.’ Residential Furnaces and Centralized Air Conditioners and Heat Pumps Direct Final Rule Technical Support Document 
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  Item Description Data Source 


 Internal Gains 
Schedule(s) See under Appendix B.3   


  Occupancy     
   Average people 2 people/apartment unit   
   Occupancy Schedule See Appendix B.3   


B.3 Schedules 


 
Figure B.1. Occupancy Schedules 
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Figure B.2. HVAC Temperature Schedule 


 
Figure B.3. Lighting and Appliance Schedules 
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Figure B.4. Interior and Exterior Lighting Schedules 
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Figure B.5. Service Hot Water Demand Schedules 
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B.4 Internal Gains Assumptions 


Table B.1. Total Internal Gains for the Single-Family Prototype for the 2012 through 2021 IECC 


Appliance Power 


Total 
Electricity 
(kWh/yr) 


Fraction 
Sensible 


Fraction 
Latent 


Fraction of 
Electricity Use Not 
Turned into Heat 


Internal Heat Gains 
(kWh/yr) 


2012 IECC 2015 IECC 2018-2021 IECC 


Refrigerator 91.09 W 668.90 1.00 0.00 0.00 669 669 669 


Clothes Washer 29.6 W 109.16 0.80 0.00 0.20 87 87 87 


Clothes Dryer 222.11 W 868.15 0.15 0.05 0.80 174 174 174 


Dishwasher 68.33 W 214.16 0.60 0.15 0.25 161 161 161 


Range 248.97 W 604.90 0.40 0.30 0.30 423 423 423 


Misc. Plug Load 0.228 W/ft2 3238.13 0.69 0.06 0.25 2429 2429 2429 
Miscellaneous 
Electric Loads 182.5 W 1598.00 0.69 0.06 0.25 1199 1199 1199 


IECC Adjustment 
Factor 0.0275 W/ft2 390.56 0.69 0.06 0.25 293 293 293 


Lighting   1.00 0.00 0.00 1345 1164 1164 


Occupants 3 Occupants     2123 2123 2123 


Total 


        kWh/yr 8902 8721 8721     
kBtu/yr 30373 29755 29755 


        Btu/day 83213 81522 81522 
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Table B.2. Total Internal Gains for the Multifamily Prototype for the 2012 through 2021 IECC (per dwelling unit) 


Appliance Power 
Total Electricity 


(kWh/yr) 
Fraction 
Sensible 


Fraction 
Latent 


Fraction of Electricity 
Use Not Turned into 


Heat 


Internal Heat Gains 
(kWh/yr) 


2012 IECC 2015 IECC 2018-2021 IECC 
Refrigerator 91.09 W 668.90 1.00 0.00 0 669 669 669 


Clothes Washer 29.6 W 109.16 0.80 0.00 0.2 87 87 87 


Clothes Dryer 222.11 W 868.15 0.15 0.05 0.8 174 174 174 


Dishwasher 68.33 W 214.16 0.60 0.15 0.25 161 161 161 


Range 248.97 W 604.00 0.40 0.30 0.3 423 423 423 


Misc. Plug Load 0.228 W/ft2 1619.00 0.69 0.06 0.25 1214 1214 1214 
Miscellaneous 
Electric Loads 121.88 W 1067.00 0.69 0.06 0.25 800 800 800 


IECC Adjustment 
Factor 0.0275 W/ft2 195.28 0.69 0.06 0.25 146 146 146 


Lighting   1.00 0.00 0 405 351 351 


Occupants 2 Occupants     1416 1416 1416 


Total 


    kWh/yr 5495 5440 5440 
    kBtu/yr 18748 18562 18562 
    Btu/Day 51364 50855 50855 
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Executive Summary 
The U.S. Department of Energy (DOE) Building Energy Codes Program (BECP) provides 
technical assistance supporting the development and implementation of building energy codes 
and standards (42 USC 6833), which set minimum requirements for energy-efficient design and 
construction of new and renovated buildings, and impact energy use and environmental impacts 
over the life of buildings. Continuous improvement of building energy efficiency is achieved by 
periodically updating national model energy codes through consensus-based code development 
processes, such as those administered by ASHRAE and the International Code Council (ICC). 
DOE provides technical analysis of potential code revisions and amendments, supporting 
technologically feasible and economically justified energy efficiency measures during the 
national model code development process, as well as their implementation across U.S. states 
and municipalities. Evaluating the expected impacts of the updated model energy codes, 
including their cost effectiveness, helps ensure that code changes are economically justifiable 
and encourages their adoption of the latest building codes. Pacific Northwest National 
Laboratory (PNNL) prepared this analysis to support DOE in evaluating the economic impacts 
associated with updated codes in residential buildings.  


This analysis focuses on single-family and low-rise multifamily residential buildings based on the 
latest edition of the International Energy Conservation Code (IECC). The IECC is developed by 
the International Code Council (ICC) on a 3-year cycle through a public development and 
consensus process. While proponents of code changes often include the energy and cost-
effectiveness criteria for their respective code change, the IECC process does not include an 
energy or cost-effectiveness analysis of the entire edition of the code. DOE conducts such an 
analysis to evaluate the cost-effectiveness of the updated IECC edition, which helps inform 
states local governments and industry stakeholders as they adopt and implement updated 
building energy codes.  


PNNL evaluated the cost-effectiveness of the changes in the prescriptive and mandatory 
residential provisions of the 2024 edition of the IECC, hereafter referred as the 2024 IECC, 
compared to those in the prior edition, the 2021 IECC. The simulated performance path and the 
Energy Rating Index (ERI) path are not considered in this analysis due to the wide variation in 
building construction characteristics that are allowed, and because the prescriptive path is 
widely considered the predominant path utilized by practitioners.  


The process of examining the cost-effectiveness of the code changes has four main 
components: 


• Identification of the building components affected by the updates to the prescriptive and 
mandatory residential provisions of the IECC that directly affect building energy use 


• Assessment of construction costs associated with these updates 


• Analysis of energy and cost impacts associated with these updates 


• Cost-effectiveness analysis of the collective updates that combines the incremental costs of 
these updates with the associated energy impact. The cost-effectiveness analysis does not 
report the energy and cost impact of individual code changes. 


This current analysis builds on the PNNL technical report titled Energy Savings Analysis: 2024 
IECC for Residential Buildings (Salcido et al. 2024), which identified the prescriptive and 
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mandatory changes introduced by the 2024 IECC, compared to the 2021 IECC, and determined 
their energy savings impact.  


DOE has an established methodology for determining the energy savings and cost-
effectiveness of residential building energy codes (Salcido et al. 2024). 1 This methodology 
forms the basis of this analysis and defines three cost-effectiveness metrics to be calculated in 
assessing cost-effectiveness of code changes: 


• Life-Cycle Cost (LCC) – This is reported as the savings (reduction) in LCC over a 30-year 
analysis period. 


• Simple Payback – A simplified metric that estimates the number of years required for energy 
cost savings to make up for increased construction costs, assuming no escalation in prices or 
discounting of future cash flows. 


• Cash Flow – A small suite of metrics summarizing the net cash flows (costs versus savings) 
for every year of the 30-year analysis period. 


Table ES.1 summarizes the weighted LCC savings per dwelling unit for the 2024 IECC 
compared to the 2021 IECC for each climate zone, aggregated over all residential prototype 
buildings. Table ES.2 and Table ES.3 summarize the associated simple payback periods and 
impacts on consumer cash flows. The results show that new construction based on the 2024 
IECC is cost-effective when compared to construction based on the 2021 IECC across all 
climate zones. Simple payback by climate zone ranges from 0 to 9 years, with a national 
weighted average of 2.5 years. Homeowners see net positive cash flows ranging from 0 to 2 
years, with a national weighted average of 1 year. 


INSERT 


LCC is the primary metric used by DOE to determine the cost-effectiveness of the code or 
specific code changes. The simple payback is reported for information purposes only and is not 
used as a basis for determining the cost-effectiveness of the 2024 IECC. 


 


 
1 See DOE Residential Energy and Cost Analysis Methodology at: 
https://www.energycodes.gov/sites/default/files/2024-10/residential_methodology_2024.pdf 
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Table ES.1. Life-Cycle Cost Savings for the 2024 IECC 


Climate Zone 
Compared to the 2021 IECC 


($/dwelling unit) 
1 2,406 


2 3,254 


3 2,509 


4 3,790 


5 2,496 


6 2,190 


7 7,422 


8 9,481 


National Average 2,954 


Table ES.2. Simple Payback Period for the 2024 IECC 


Climate Zone 
Compared to the 2021 IECC 


(Years) 
1 9.0 


2 5.2 


3 2.7 


4 0.0 


5 0.0 


6 7.8 


7 0.0 


8 0.0 


National Average 2.5 
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Table ES.3. Impacts on Consumers’ Cash Flow from Compliance with the 2024 IECC 


Climate Zone 


Compared to the 2021 IECC 
Net Annual Cash 


Flow Savings 
($ for Year 1) 


Years to Cumulative 
Positive Cash Flow 


1 86 2 


2 135 1 


3 122 1 


4 192 0 


5 154 0 


6 105 2 


7 324 0 


8 410 0 


National Average 144 1 


 


The prescriptive and mandatory provisions of the 2024 IECC are shown to generate an average 
life-cycle cost savings of $2,954, an average payback of 2.5 years, and the years to cumulative 
positive cashflow averaging 1 year. These results reflect measures in the 2024 IECC that 
reduce construction costs as described in this report. The results illustrate that homeowners can 
benefit financially from the investment in energy efficiency of the 2024 IECC. The analysis 
shows the higher efficiency levels of the 2024 IECC requires an increased investment in some 
climate zones with short payback times while remaining cost-effective whereas other climate 
zones have a decreased investment with an immediate payback.  
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Acronyms and Abbreviations 
ACH50 air changes at 50-pascal pressure differential 
AEO Annual Energy Outlook 
ASHRAE American Society of Heating, Refrigerating, and Air-Conditioning Engineers 
BC3 Building Component Cost Community 
BECP Building Energy Codes Program 
Btu British thermal unit(s) 
CF cubit feet 
CFM cubic feet per minute 
CPI Consumer Price Index 
DOE U.S. Department of Energy 
DX direct expansion 
ECPA Energy Conservation and Production Act 
EIA U.S. Energy Information Administration 
EF energy factor 
ERI Energy Rating Index 
ERV energy recovery ventilator  
EUI Energy Use Intensity 
°F degree(s) Fahrenheit 
ft2 square foot(feet) 
hr hour(s) 
HPWH heat pump water heater 
HRV heat recovery ventilator  
HSPF2 heating seasonal performance factor 
HVAC heating, ventilating, and air conditioning 
HWDS hot water distribution system 
ICC International Code Council 
IECC International Energy Conservation Code 
IgCC International Green Construction Code 
IPC International Plumbing Code 
IRC International Residential Code 
kWh kilowatt-hour(s) 
LCC life-cycle cost 
LED light-emitting diode 
LPD lighting power density 
million Btu million British thermal units 
NREL National Renewable Energy Laboratory 
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PNNL Pacific Northwest National Laboratory 
SEER2 seasonal energy efficiency ratio 
SHGC solar heat gain coefficient 
SRE sensible recovery efficiency 
yr year(s) 
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1.0 Introduction 
The U.S. Department of Energy (DOE) supports the development and adoption of energy-
efficient building energy codes. Title III of the Energy Conservation and Production Act (ECPA), 
as amended, requires DOE to participate in the development of model building energy codes 
and assist states in the adoption and implementation of these codes (42 U.S.C. 6831 et seq.). 
ECPA also mandates DOE to conduct a determination analysis to evaluate whether the new 
edition of the code saves energy compared to its immediate predecessor, within 1 year of a new 
code being published (42 U.S.C. 6833(a)(5)(A)).  


Building energy codes set the minimum requirements for energy-efficient building design and 
construction for new buildings. They impact energy consumed by the building over its life. These 
codes are developed through consensus-based public processes that DOE participates in by 
proposing changes that are technologically feasible and economically justified. Pacific 
Northwest National Laboratory (PNNL) provides technical analysis and support to DOE during 
the code development processes. 


This analysis focuses on single-family and low-rise multifamily residential buildings. These 
buildings are regulated by the International Energy Conservation Code (IECC). The IECC is 
updated on a 3-year cycle (i.e., a new edition of the code is published every 3 years, by the 
International Code Council [ICC]). The 2024 edition of the IECC, hereafter referred as the 2024 
IECC, was published in May, 2024 (ICC 2024). Subsequently, DOE published its model energy 
code determination for the 2024 IECC on December 30, 2024. DOE’s determination analyses 
indicate an increase in energy efficiency in single-family and low-rise multifamily residential 
buildings that are subject to the 2024 IECC compared to the 2021 IECC.  


1.1 Purpose  


The IECC is developed through a public process administered by the ICC.1 While proponents of 
code changes often include the energy and cost-effectiveness criteria associated with their 
respective code change proposals, the IECC process does not include an energy or cost-
effectiveness analysis of the entire edition of the code. Ensuring the cost-effectiveness of IECC 
changes encourages their adoption and implementation at the state and local levels. In support 
of this goal, DOE conducts cost-effectiveness analyses of the latest edition of the code 
compared to its predecessor, following the publication of an updated edition of the IECC. These 
analyses are conducted at the national and state level by accounting for regional construction 
and fuel costs.  


DOE provides technical assistance, such as the present cost-effectiveness analysis, to states to 
ensure informed decision-making during their consideration of adopting, implementing, and 
enforcing the latest model energy codes. DOE has commissioned prior cost-effectiveness 
analyses of the IECC (DOE 2021). Figure 1 shows the status of the adoption of residential 
building energy codes as of February 2024 (BECP 2024), with states expected to adopt the 
2024 IECC in the coming years, based on historical trends. The state adoption map shows the 
functional equivalent of the adopted code, including any applicable state amendments. 


 
1 https://www.iccsafe.org/codes-tech-support/codes/code-development/  
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Figure 1. Current Residential Building Energy Code Adoption Status in the United States 


(BECP 2024) 


1.2 Overview 


This analysis examines the cost-effectiveness of the prescriptive and mandatory residential 
provisions of the 2024 IECC. The simulated performance path and the Energy Rating Index 
(ERI) path are not considered in this analysis due to the wide variation in building construction 
characteristics that can comply through those paths, and as the prescriptive approach remains 
the most prominently utilized option. While some states choose to adopt amended versions of 
the IECC, this analysis focuses on the unamended provisions of the 2024 and 2021 IECC. The 
methodology established by DOE for determining the energy savings and cost-effectiveness of 
residential building energy codes (Salcido et al. 2024) forms the basis of this cost-effectiveness 
analysis.  


1.2.1 Building Prototypes 


The DOE methodology proposes a suite of 32 residential prototype building models to represent 
the U.S. new construction residential building stock. This suite, summarized in Table 1, was 
created based on construction data from the U.S. Census (Census 2020) and the Residential 
Energy Consumption Survey (RECS 2020). Detailed descriptions of the 32 prototype building 
models and operational assumptions are documented by Mendon et al. (2014). 
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Table 1.1. Residential Prototype Buildings 


No. Building Type Foundation Type Heating System Type 
1 Single-family Vented Crawlspace Gas-Fired Furnace 
2 Single-family Vented Crawlspace Electric Furnace 
3 Single-family Vented Crawlspace Oil-Fired Furnace 
4 Single-family Vented Crawlspace Heat Pump 
5 Single-family Slab-On-Grade Gas-Fired Furnace 
6 Single-family Slab-On-Grade Electric Furnace 
7 Single-family Slab-On-Grade Oil-Fired Furnace 
8 Single-family Slab-On-Grade Heat Pump 
9 Single-family Heated Basement Gas-Fired Furnace 
10 Single-family Heated Basement Electric Furnace 
11 Single-family Heated Basement Oil-Fired Furnace 
12 Single-family Heated Basement Heat Pump 
13 Single-family Unheated Basement Gas-Fired Furnace 
14 Single-family Unheated Basement Electric Furnace 
15 Single-family Unheated Basement Oil-Fired Furnace 
16 Single-family Unheated Basement Heat Pump 
17 Multifamily Vented Crawlspace Gas-Fired Furnace 
18 Multifamily Vented Crawlspace Electric Furnace 
19 Multifamily Vented Crawlspace Oil-Fired Furnace 
20 Multifamily Vented Crawlspace Heat Pump 
21 Multifamily Slab-On-Grade Gas-Fired Furnace 
22 Multifamily Slab-On-Grade Electric Furnace 
23 Multifamily Slab-On-Grade Oil-Fired Furnace 
24 Multifamily Slab-On-Grade Heat Pump 
25 Multifamily Heated Basement Gas-Fired Furnace 
26 Multifamily Heated Basement Electric Furnace 
27 Multifamily Heated Basement Oil-Fired Furnace 
28 Multifamily Heated Basement Heat Pump 
29 Multifamily Unheated Basement Gas-Fired Furnace 
30 Multifamily Unheated Basement Electric Furnace 
31 Multifamily Unheated Basement Oil-Fired Furnace 
32 Multifamily Unheated Basement Heat Pump 


1.2.2 Climate Locations 


The 2024 IECC climate zone map is based on the 2013 edition of ASHRAE Standard 169, 
Climatic Data for Building Design Standards (ASHRAE 2013) and aligns with that used by 
ASHRAE Standard 90.1, ASHRAE Standard 90.2, and the International Green Construction 
Code (IgCC). ASHRAE Standard 169-2013 includes nine thermal zones and three moisture 
regimes. 


The U.S. climate zones and moisture regimes are shown in Figure 2.  
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Figure 2. U.S. Climate Zone Map 


Climate zones are divided into moist (A), dry (B), and marine (C) regions. However, not all the 
moisture regimes apply to all climate zones in the United States, and some zones have no 
moisture designations at all (zones 7 and 8 in the United States); thus, only 19 thermal-moisture 
zones exist in ASHRAE 169-2013, of which 16 are represented in the United States. In addition, 
the residential IECC includes a tropical climate designation with an alternative prescriptive 
compliance path for semi-conditioned buildings meeting certain criteria. Because the national 
analysis for DOE determinations looks only at the primary prescriptive compliance path, the 
alternative for tropical semi-conditioned buildings is not considered in this analysis. All homes in 
the tropical zone are modeled as complying with the prescriptive path. The appropriate state 
level analyses will include the parameters of the tropical semi-conditioned prescriptive 
requirements.  


The IECC further defines a warm-humid region in the southeastern United States. This region is 
defined by humidity levels, whereas the moist (A) regime is more closely associated with 
rainfall. The warm-humid distinction affects only whether basement insulation is required in 
climate zone 3. This brings the total number of representative cities analyzed to 18.  


For the quantitative analysis, a specific climate location (i.e., city) was selected as 
representative of each of the 18 climate/moisture zones found in the United States: 
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• 1A: Honolulu, Hawaii (tropical) • 4B: Albuquerque, New Mexico 


•  1A: Miami, Florida • 4C: Seattle, Washington 


• 2A: Tampa, Florida • 5A: Buffalo, New York 


• 2B: Tucson, Arizona • 5B: Denver, Colorado 


• 3A: Atlanta, Georgia • 5C: Port Angeles, Washington 


• 3A: Montgomery, Alabama (warm-humid) • 6A: Rochester, Minnesota 


• 3B: El Paso, Texas • 6B: Great Falls, Montana 


• 3C: San Diego, California • 7: International Falls, Minnesota 


• 4A: New York, New York  • 8: Fairbanks, Alaska 


For the determination analysis, one set of prototype models was configured to represent 
construction practices as dictated by the 2021 IECC, another set was configured to represent 
the 2024 IECC, and then both sets were simulated in all the climate zones and moisture 
regimes defined in the IECC. Annual energy simulations were carried out for each of the 592 
models using EnergyPlus version 23.1.0 (DOE 2024). The resulting energy use data were 
converted to energy costs using national average fuel prices, and the energy and energy cost 
results were weighted to the national level using weighting factors based on housing starts. 


1.2.3 Weighting Factors  


Weighting factors for each of the 32 residential prototype buildings were developed for each of 
the climate zones using 2020 state new residential construction starts1 and residential 
construction details from the U.S. Census (Census 2020). The weights were fine-tuned by the 
revised county-to-climate zone map based on ASHRAE 169 climate zones. These weighting 
factors are used to aggregate energy and costs across all building types for each climate zone. 
Table 2 through Table 5 summarize the weights aggregated to building type, foundation type, 
heating system, and climate zone levels. Table 6 shows the detailed weighting factors for all 32 
residential prototype buildings. 


Table 1.2. Weighting Factors by Building Type 


Bldg. Type 
Weight 


(%) 
Single-Family 82.12 


Multifamily 17.88 


 
1 https://www.census.gov/construction/bps/stateannual.html 
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Table 1.3. Weighting Factors by Foundation Type 


Foundation Type 
Weight 


(%) 
Crawlspace 15.53 


Slab-On-Grade 59.20 
Heated Basement 15.71 


Unheated Basement 9.56 


Table 1.4. Weighting Factors by Heating System 


Heating System Type 
Weight 


(%) 
Gas-Fired Furnace 55.60 


Electric Furnace 7.88 
Oil-Fired Furnace 0.15 


Heat Pump 36.37 


Table 1.5. Weighting Factors by Climate Zone 


Climate Zone 
Weight 


(%) 
1 2.12 


2 26.02 


3 28.84 


4 19.07 


5 18.33 


6 5.05 


7 0.55 


8 0.01 
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Table 1.6. Weighting Factors for the Residential Prototype Building Models by Climate Zone (CZ) 


Building Type Foundations Heating Systems 
CZ1 
(%) 


CZ2 
(%) 


CZ3 
(%) 


CZ4 
(%) 


CZ5 
(%) 


CZ6 
(%) 


CZ7 
(%) 


CZ8 
(%) 


Weights 
by 


Prototype 


Single-Family Crawlspace Gas-Fired Furnace 0.16 0.28 1.38 2.2 2.01 0.38 0.11 0 6.52 


Single-Family Crawlspace Electric Furnace 0.01 0.06 0.25 0.26 0.11 0.03 0.01 0 0.73 


Single-Family Crawlspace Oil-Fired Furnace 0 0 0 0 0 0 0 0 0.01 


Single-Family Crawlspace Heat Pump 0.05 0.45 2.82 1.73 0.34 0.06 0.02 0 5.48 


Single-Family Slab-On-Grade Gas-Fired Furnace 0.46 8.97 8.16 2.42 2.99 0.8 0.11 0 23.91 


Single-Family Slab-On-Grade Electric Furnace 0.13 2.42 1.53 0.35 0.16 0.08 0.01 0 4.68 


Single-Family Slab-On-Grade Oil-Fired Furnace 0 0.01 0.01 0.01 0.01 0 0 0 0.03 


Single-Family Slab-On-Grade Heat Pump 0.65 9.26 8.02 1.82 0.44 0.12 0.02 0 20.33 


Single-Family Heated Basement Gas-Fired Furnace 0.01 0.03 0.48 2.45 4.56 1.26 0.1 0 8.89 


Single-Family Heated Basement Electric Furnace 0 0.01 0.07 0.24 0.24 0.11 0.01 0 0.69 


Single-Family Heated Basement Oil-Fired Furnace 0 0 0 0.01 0.02 0 0 0 0.03 


Single-Family Heated Basement Heat Pump 0 0.08 0.64 1.58 0.51 0.16 0.02 0 2.98 


Single-Family Unheated Basement Gas-Fired Furnace 0 0.07 0.2 1.22 3.3 0.96 0.07 0 5.81 


Single-Family Unheated Basement Electric Furnace 0 0.02 0.04 0.1 0.14 0.06 0.01 0 0.36 


Single-Family Unheated Basement Oil-Fired Furnace 0 0 0 0.01 0.02 0.01 0 0 0.04 


Single-Family Unheated Basement Heat Pump 0 0.08 0.5 0.55 0.36 0.11 0.01 0 1.6 







PNNL-35986 


Introduction 8 
 


Building Type Foundations Heating Systems 
CZ1 
(%) 


CZ2 
(%) 


CZ3 
(%) 


CZ4 
(%) 


CZ5 
(%) 


CZ6 
(%) 


CZ7 
(%) 


CZ8 
(%) 


Weights 
by 


Prototype 


Multifamily Crawlspace Gas-Fired Furnace 0.04 0.04 0.31 0.73 0.37 0.08 0.01 0 1.58 


Multifamily Crawlspace Electric Furnace 0 0.01 0.05 0.07 0.02 0.01 0 0 0.16 


Multifamily Crawlspace Oil-Fired Furnace 0 0 0 0 0 0 0 0 0 


Multifamily Crawlspace Heat Pump 0.02 0.06 0.5 0.38 0.06 0.01 0 0 1.04 


Multifamily Slab-On-Grade Gas-Fired Furnace 0.14 1.87 1.87 0.63 0.57 0.21 0.02 0 5.31 


Multifamily Slab-On-Grade Electric Furnace 0.03 0.55 0.27 0.07 0.03 0.03 0 0 0.99 


Multifamily Slab-On-Grade Oil-Fired Furnace 0 0 0 0 0 0 0 0 0.01 


Multifamily Slab-On-Grade Heat Pump 0.39 1.7 1.35 0.37 0.08 0.03 0 0 3.93 


Multifamily Heated Basement Gas-Fired Furnace 0 0 0.12 0.78 1.06 0.28 0.02 0 2.26 


Multifamily Heated Basement Electric Furnace 0 0 0.01 0.06 0.06 0.03 0 0 0.17 


Multifamily Heated Basement Oil-Fired Furnace 0 0 0 0 0 0 0 0 0.01 


Multifamily Heated Basement Heat Pump 0 0.01 0.12 0.39 0.12 0.04 0 0 0.68 


Multifamily Unheated Basement Gas-Fired Furnace 0 0.02 0.03 0.45 0.65 0.15 0.01 0 1.31 


Multifamily Unheated Basement Electric Furnace 0 0.01 0.01 0.03 0.03 0.02 0 0 0.09 


Multifamily Unheated Basement Oil-Fired Furnace 0 0 0 0 0 0 0 0 0.01 


Multifamily Unheated Basement Heat Pump 0 0.01 0.08 0.15 0.07 0.02 0 0 0.33 


Totals by Climate Zone 2.12 26.02 28.84 19.07 18.33 5.05 0.55 0.01 100.00 
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1.3 Report Contents and Organization 


This report documents the methodology and results of the cost-effectiveness analysis of the 
prescriptive and mandatory provisions of the 2024 IECC compared to those of the 2021 IECC. 
The present analysis builds on work conducted by PNNL during the determination analysis of 
the 2024 IECC (Salcido et al. 2024).  


Building energy models were developed to evaluate the energy performance of the 2024 and 
2021 IECC editions as applied to DOE’s established residential prototypes. Incremental cost 
estimates for the provisions of the 2024 IECC compared to the 2021 IECC are combined with 
the energy performance results to calculate the cost-effectiveness of the 2024 IECC. 


This report is divided into three parts. Section 2.0 provides a summary of residential code 
changes in the 2024 IECC compared to the 2021 IECC and the details of the code changes 
considered in the present cost-effectiveness analysis. Section 3.0 details the methodology and 
incremental cost for the code changes considered in this analysis. Section 4.0 provides an 
overview of the economic analyses and summarizes the aggregated results of the cost-
effectiveness analysis at the climate zone level. 


The approved code changes incorporated into the 2024 IECC that have a direct effect on 
energy use are listed in Appendix A. Additional details about the building energy models created 
for simulating the energy use of buildings built to meet the provisions of the various editions of 
the IECC are provided in Appendix B. 
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2.0 Changes Introduced in the 2024 IECC 
Following the publication of the 2024 IECC, DOE conducted both a qualitative and a quantitative 
energy savings analysis of that code compared to its immediate predecessor, the 2021 IECC. 
All the changes introduced in the 2024 IECC were identified, and their impact on energy 
efficiency was qualified. A total of 273 formal code change proposals were accepted into the 
2024 IECC as shown in Table A.1. Of the 273 changes, 54 were identified as impacting energy 
use (48 decreasing, six increasing), and eight were identified as requiring further analysis by 
energy simulation to quantify their impact using whole-building energy simulations of the 32 
PNNL residential prototype buildings across the IECC climate zones.  


Table 2.1 summarizes the characterization of the eight approved code changes with quantifiable 
energy impacts considered in the present cost-effectiveness analysis. 


Table 2.1.  Summary of Analyzed Changes to the 2024 IECC 


Proposal 
Number(a) Code Section(s)(b) Description of Change(s) 


Impact on 
Energy 


Efficiency 


Included in 
Energy 


Analysis Discussion 
REPI-018-


21 
R401.2, R401.2.1, 
R401.2.5, R401.3, 
R405.2, SECTION 


R408, R408.1, 
R408.2, TABLE 
R408.2 (New), 


R408.2.1, 
R408.2.1.1 (New), 
R408.2.1.2 (New), 
TABLE R408.2.1.2 
(New), R408.2.2, 


R408.2.3, R408.2.4, 
R408.2.5, R408.2.7 


(New), TABLE 
R408.2.7 (New), 
R408.2.8 (New) 


Changes the Section R408 
additional efficiency packages to 
an energy credit methodology. 
Each residential building must 


select at least two energy credit 
measures to achieve 10 energy 


credits. 


Reduces 
energy use 


Yes The energy credit 
methodology 


provides a path to 
increase the energy 


efficiency of a 
residential building 


while providing 
design flexibility. 


There are a total of 
53 energy credit 


measures for 
envelope, heating, 
ventilating, and air 


conditioning 
(HVAC), service 


water heating 
(SWH), duct leakage 


and location, air 
leakage and 


ventilation, demand 
response, lighting, 


efficient appliances, 
and on-site 


renewable energy. 
Each energy credit 


represents a 1 
percent reduction in 
total energy savings. 
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Proposal 
Number(a) Code Section(s)(b) Description of Change(s) 


Impact on 
Energy 


Efficiency 


Included in 
Energy 


Analysis Discussion 
REPI-028-


21 
TABLE R402.1.2, 
TABLE R402.1.3 


Reduced fenestration U-factors 
in climate zones 4 and 5 from 
0.30 to 0.28 and reduced all 


skylight U-factor requirements to 
0.6 in climate zones  0 through 
2, 0.53 in climate zones 3, 4A, 


and 4B, and 0.50 in climate 
zones 4C through 8 in Table 


R402.1.2 and R402.1.3. 


Reduces 
energy use 


Yes 
 


REPI-063-
21 


R402.4.1.2, 
R402.4.1.3, TABLE 


R405.4.2(1) 


Changes the prescriptive air 
leakage requirements in climate 


zones 0, 1, and 2 from 5.0 
ACH50 to 4.0 ACH50. The air 


leakage of the standard 
reference home in Table 


R405.4.2(1) is set to 4.0 ACH50 
in climate zones 0 through 2. 


Reduces 
energy use 


Yes 
 


REPI-064-
21 


R402.4.1.2, 
R402.4.1.3, TABLE 


R405.4.2(1), 
R408.2.5 


Changes the prescriptive air 
leakage requirements in climate 


zones 3 through 8 from 3.0 
ACH50 to 2.0 ACH50. The air 


leakage of the standard 
reference home in Table 


R405.4.2(1) is set to 2.0 ACH50 
in climate zones 4 through 8. 


Reduces 
energy use 


Yes The air leakage for 
this proposal was 


adjusted to keep the 
prescriptive air 


leakage 
requirements at 3.0 
ACH50 for climate 
zones 3 through 5 
and 2.5 ACH50 for 


climate zones 6 
through 8. 


REPI-089-
21 


R403.5.2, TABLE 
C403.12.3, TABLE 


R405.2, TABLE 
R406.2 


Increases pipe insulation for hot 
water piping from R-3 to 1 inch 


of insulation (R-7), which applies 
to all sizes of piping. 


Reduces 
energy use 


Yes One inch of pipe 
insulation will 


achieve an R-7 level 
of insulation. 


REPI-093-
21 


R403.6.1 Dwelling units shall be provided 
with a heat recovery or energy 
recovery ventilation system in 


climate zones 5 through 8. The 
ventilation system shall be 
balanced with a minimum 


sensible recovery efficiency 
(SRE) of 65 percent at 32°F 


(0°C) at a flow greater than or 
equal to the design airflow. 


Reduces 
energy use 


Yes The proposal was 
modified to remove 
the heat recovery 
ventilator (HRV) 
requirement for 


climate zone 5 so 
the final adjustment 


is to add HRV 
requirement for 


ventilation in climate 
zone 6 on top of the 


2021 IECC 
requirement of 


HRVs in climate 
zones 7 and 8. 
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Proposal 
Number(a) Code Section(s)(b) Description of Change(s) 


Impact on 
Energy 


Efficiency 


Included in 
Energy 


Analysis Discussion 
RED1-110-


22 
R404.1.2, R404.1.3, 


R404.1.4, TABLE 
R404.1 


Revises the exterior lighting 
sections and adds a new lighting 
power allowance table to match 
the equivalent requirements in 
IECC-C. Additional exceptions 
from IECC-C were added that 


could apply to the Group R 
occupancies. 


Reduces 
energy use 


Yes Previously in 2021 
IECC, the exterior 
lighting for low-rise 


multifamily buildings 
was required to 
comply with the 


commercial exterior 
lighting provisions. 


REPI-033-
21 


TABLE R402.1.2, 
TABLE R402.1.3, 
R408.2, R408.2.1 
(New), R408.2.1-


R408.2.4 


Ceiling insulation in Table 
R402.1.3 was reduced from R-
49 to R-38 in climate zones 2 


and 3 and reduced from R-60 to 
R-49 in climate zones 4 through 


8. The associated ceiling U-
factors were adjusted for the 
same climate zones in Table 
R402.1.2. The new U factor is 


0.030 for climate zones 2 and 3 
and 0.026 for climate zones 4 


through 8. 


Increase 
energy use 


Yes This proposal 
adjusts the ceiling 


insulation in climate 
zones 2 through 8 
back to the 2018 


IECC levels. 


(a) Proposal numbers are as assigned by the ICC (https://energy.cdpaccess.com/live/cah) 
(b) Code sections refer to the 2021 IECC. Sections may be renumbered by the ICC in the 2024 IECC. 
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3.0 Construction Cost Estimates 
This section describes the methodology used for calculating the incremental costs of 
construction of the 2024 IECC compared to the 2021 IECC. Detailed incremental cost estimates 
for the new provisions of the 2024 IECC considered in this analysis are provided along with a 
summary of total incremental costs by building type and climate zone. 


3.1 Methodology  


The present analysis includes only the prescriptive and mandatory provisions of the IECC 
pertaining to residential buildings. The first step in evaluating the cost-effectiveness of these 
changes introduced by the 2024 IECC is estimating their incremental construction costs. Data 
sources consulted for these estimates include, but are not limited to, the following: 


• Building Component Cost Community (BC3) data repository (DOE 2012) 


• National Renewable Energy Laboratory (NREL) National Residential Efficiency Measures 
Database (NREL 2013) 


• ENERGY STAR Single-Family New Homes, Version 3.2 (Rev.12) Cost & Savings Estimates 
(EPA 2023) 


• ENERGY STAR Multifamily New Construction, Version 1.1 Cost & Savings Estimates (EPA 
2018) 


• DOE Zero Energy Ready Home Savings & Cost Estimate Summary (DOE 2015) 


• RS Means Residential Cost Data (RS Means 2024)  


• The Cost of Decarbonization and Energy Upgrade Retrofits for U.S. Homes (Less et al, 2021) 


• Residential Ducts in Conditioned Space/High Performance Attics (Wei et al, 2015) 


• Price data from nationally recognized home supply stores.  


The incremental costs are calculated separately for each code change, and then added together 
to obtain a total incremental cost by climate zone and building type. The following sections 
discuss the specific cost estimates identified for the efficiency measures that changed in the 
2024 IECC. 


3.2 Incremental Cost Estimates for New Provisions of the 2024 IECC 


The incremental construction costs associated with the eight code changes in Table 7 are 
detailed in the following sections. Only costs for the eight code changes with quantifiable energy 
impacts are considered.  


3.2.1 Energy Credits 


Recent energy codes have included provisions for additional efficiency measures above and 
beyond the prescriptive code requirements that must be included in the building design and 
construction. The 2024 IECC (REPI-18) assigns energy credit values to energy efficiency 
measures based on the percentage of annual total site energy savings achieved over the 
baseline prescriptive energy code. Energy credit savings could be expressed in terms of site 
energy, energy cost, or emissions depending on the emphasized metric. The higher the 
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savings, the more energy credits assigned. The energy credits are divided into traditional 
efficiency measures (envelope, HVAC, service water heating, thermal distribution systems, air 
leakage, and appliances). The amount of energy credits for each measure was determined 
based on simulation analysis of the energy measure over the prescriptive code for each climate 
zone. The 2024 IECC stipulates that a typical residential building must achieve 10 energy 
credits (by selecting not less than two energy credit measures) for prescriptive compliance while 
dwelling units over 5,000 sq ft require an additional 5 energy credits. The energy credits provide 
flexibility for meeting the required credit amount, by allowing various combinations of measures 
to meet the requirement. For the 2024 IECC quantitative analysis, energy credit measures were 
selected to meet the required 10 energy credits for the prototype building size, based on several 
factors including standard practice, cost-effectiveness, and the ability to quantify savings using 
the methodology described in this report. Table 3.2.1 shows the energy credit selections for the 
all-electric prototypes. Tables 3.2.2 shows the energy credit selections for the fossil fuel 
prototypes. 


Table 3.2.1. Energy Credit Measures for Quantitative Analysis for All-Electric Buildings (Heat 
Pump and Electric Furnace) 


  Credit Value 
Measure Measure Description CZ 1 CZ 2 CZ 3 CZ 4 CZ 4C CZ 5 CZ 6 CZ 7 CZ 8 


R408.2.1.2(1) Window U-factor – 0.25      1    


R408.2.3(3) Integrated HPWH: UEF = 
3.30 


10 9 9 7 6 4 3 3 2 


R408.2.3(8) Compact Hot Water 
Distribution 


   
2 2 2 


   


R408.2.4(3) 80% of Ducts in Conditioned 
Space 


     
 7 7 9 


R408.2.5(1) HRV @ 75% SRE 
    


1 3 
   


R408.2.6 Energy Efficient Appliances 1 1 1 1 1 
    


Total Credits  11 10 10 10 10 10 10 10 11 


Table 3.2.2. Energy Credit Measures for Quantitative Analysis for Mixed Fuel Buildings (Gas 
and Oil Furnaces) 


Measure Measure Description 
Credit Value 


CZ 1 CZ 2 CZ 3 CZ 4 CZ 4C CZ 5 CZ 6 CZ 7 CZ 8 
R408.2.1.2(1) Window U-factor – 0.25      1    
R408.2.2(2) High Performance Cooling 15.2 


SEER2 
5 4 3 2 


     


R408.2.3(2)(b) Gas-Fired Instant WH, UEF-0.95 
    


3 6 6 7 8 
R408.2.3(8) Compact Hot Water Distribution 2 2 2 2  2 2 2 2 
R408.2.4(2) 100% of Ducts in Conditioned Space 2 3 4 6 7 


    


R408.2.5(1) HRV installed  
      


2 2 
 


R408.2.6 Energy Efficient Appliances 1 1 1 
  


1 
   


Total Credits  10 10 10 10 10 10 10 11 10 
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3.2.1.1 R408.2.1.2(1): U-factor and SHGC for windows per Table R408.2.1 


The energy credit for U-factor and SHGC for windows further reduces (makes more efficient) 
the U-factor required for residential fenestration (windows and doors) in climate zone 5 from 
0.28 to 0.25 Btu/hr-ft2-F for the 2024 IECC. This energy credit is applied across all prototypes in 
climate zone 5. 


The EPA single-family cost and savings estimate report (EPA 2023) shows the cost of moving 
from a window U-factor of 0.3 to 0.27 is $0.82/ft2 of window area converted to 2024 dollars. In 
order to further reduce the window U-factor to 0.25 required an extrapolation of the window 
upgrade costs from both the ENERGY STAR single family and multifamily (EPA 2018) to come 
up with an estimate. The final calculated incremental cost to go from a window U-factor of 0.30 
to 0.25 would cost $2.05/ft2. The incremental cost to go from a window U-factor of 0.28 to 0.25 
would cost an additional $1.23/ft2. For the single-family prototypes, the incremental construction 
cost to move from a window U-factor of 0.28 to 0.25 is estimated to be $438 while the 
multifamily dwelling unit estimate shows an incremental cost of $149. 


3.2.1.2 R408.2.2(2): High performance cooling - 15.2 SEER2 


For the gas and oil-fired furnace prototypes utilizing the high-performance cooling (15.2 SEER2) 
energy credit measure, the federal minimum 13.4 SEER2 efficiency air conditioner is replaced 
with a 15.2 SEER2 centrally ducted air conditioner of the same capacity. The single-family air 
conditioner energy credit is applied in climate zones 1 through 4A/4B. The multifamily 
prototypes use the high-performance cooling energy credit in climate zone 4. Above climate 
zone 4, the air conditioner only awards one energy credit and was not used in favor or higher 
earning energy credit measures. 


The BC3 cost database (DOE 2012) includes average/typical costs for various air conditioner 
efficiencies. Air conditioner costs were isolated for specific efficiency levels and capacities. For 
the single-family prototypes, a 3-ton 13.4 SEER2 central air conditioner is estimated to cost 
$6,099 to install while a 3-ton 15.2 SEER2 central air conditioner is estimated to cost $6,577 for 
an incremental cost of $498. For the multifamily prototypes, a 1.5-ton 13.4 SEER2 central air 
conditioner is estimated to cost $3,911 to install while a 1.5-ton 15.2 SEER2 central air 
conditioner is estimated to cost $4,544 for an incremental cost of $634. These costs were 
adjusted from 2012 to 2024 dollars using a consumer price index increase of 34 percent as 
found on the Inflation Calculator provided by the Bureau of Labor Statistics website.  


3.2.1.3 R408.2.2(5): High-performance gas furnace - 95 AFUE 


For the gas furnace prototypes utilizing the high-performance gas furnace (95 AFUE) energy 
credit measure, the federal minimum 80 AFUE gas furnace is replaced with a 95 AFUE forced 
air furnace of the same capacity. The high-performance gas furnace energy credit is applied 
only to climate zones 4C through 8 for single-family buildings and climate zones 5 through 8 for 
the multifamily buildings. In climate zones 1 through 4B, the high-performance gas furnace 
rewards fewer energy credits due to climate and was not used in favor or higher earning energy 
credit measures. The single-family unit contains an 80 MBH gas furnace while the multifamily 
dwelling units contain a 60 MBH gas furnace. 


To calculate the incremental cost for the high-performance gas furnace measure, the installed 
cost of the 80 AFUE furnace are subtracted from the installed cost of the 95 AFUE furnace. The 
installed costs account for material and labor with overhead and profit accounting for 20%. 
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Table 3.2.4 shows the material, labor, overhead and profit estimated costs for the 80 AFUE gas 
furnace and the 95 AFUE gas furnace in 60 MBH and 80 MBH capacities. The material costs 
were obtained from the Grainger online cost database1 while the labor costs were obtained from 
the 2024 RS Means online catalog. The incremental cost for the single-family gas furnace 
energy credit measure is estimated to be $1,068 and the estimated incremental cost for the 
multifamily gas furnace energy credit is $952. 


Table 3.2.3. Costs for the High-Performance Gas Furnace Energy Credit 


Gas Furnace Material Cost Labor Cost O&H Total 
80 AFUE – 80 MBH $1,178 $163 $268 $1,609 
96 AFUE – 80 MBH $1,681 $366 $409 $2,456 


80 MBH Gas Furnace Incremental Cost $847 
80 AFUE – 60 MBH $1,051 $163 $243 $1,457 
96 AFUE – 60 MBH $1,665 $366 $406 $2,437 


60 MBH Gas Furnace Incremental Cost $980 


 


3.2.1.4 R408.2.3(3): Integrated heat pump water heater (HPWH) - 3.30 UEF 


The electric prototypes (electric furnace and heat pump) utilize the integrated heat pump water 
heater (HPWH) energy credit with a uniform energy factor (UEF) of 3.30. The integrated HPWH 
is one option within the family of reduced energy use in service water heating energy credit 
options. The HPWH energy credit requires the replacement of the federal minimum efficiency 
50-gallon electric storage water heater with a 3.30 UEF integrated HPWH 80-gallon tank for 
single-family and a 50-gallon tank for multifamily dwelling units. An 80-gallon hot water tank 
ensures adequate hot water for a family. 


According to 2024 RS Means, a 40-gallon, double element electric water heater is estimated to 
cost $1,078 to install. Based on home supply store costs and 2024 RS Means, the estimated 
cost to install an 80-gallon 3.30 UEF HPWH is $3,296 and a 50-gallon 3.30 UEF HPWH is 
estimated to cost $2,157 to install.  


The 2021 IECC electric prototypes contain an integrated HPWH with a UEF of 2.0. As a result, 
the incremental installation cost of the 3.30 UEF HPWH needs to be compared to a 2.0 UEF 
HPWH. According to the Air-Conditioning, Heating, and Refrigeration Institute (AHRI) directory2, 
the lowest rated UEF for a HPWH on the market is 2.8. Based on home supply store costs and 
2024 RS Means, the installed cost for a 50-gallon 2.8 UEF HPWH is estimated at $1,751 and 
$2,674 for the 80-gallon 2.8 UEF HPWH. The delta installation costs for the 3.30 integrated 
HPWH in the single-family and multifamily prototypes are estimated to be $621 and $406 
respectively. 


 
1 https://www.grainger.com/category/hvac-and-refrigeration/central-equipment/whole-house-gas-
furnaces?categoryIndex=1, May, 2024. 
2 https://www.ahridirectory.org/ 
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3.2.1.5 R408.2.3(2)(b): Gas-fired instantaneous water heater (Option 2) 


The gas prototypes utilize the gas-fired instantaneous water heater (option 2) energy credit with 
a uniform energy factor (UEF) of 0.95. The gas-fired instantaneous water heater is one option 
within the family of reduced energy use in service water heating energy credit options. The gas-
fired instantaneous energy credit requires the replacement of the federal minimum efficiency 50-
gallon gas storage water heater with a gas-fired instantaneous water heater rated at 0.95 UEF. 


According to 2024 RS Means, a 50-gallon, gas-fired storage water heater is estimated to cost 
$1,438 to install. Based on home supply store costs, an average gas-fired instantaneous water 
heater with a UEF of 0.95 is estimated to cost $1,575.  Adding the installation estimated costs 
from 2024 RS for a gas-fired instantaneous water heater at $221 plus 20% of profit and 
overhead estimates the installed cost for the instant water heater at $2,065.  The incremental 
cost to install the gas-fired instantaneous water heater is estimated to be $627. 


The 2021 IECC gas prototypes contain an electric instantaneous water heater with a UEF of 
0.82 as part of the additional efficiency package requirement. As a result, the incremental 
installation cost of the gas-fired instantaneous water heater at 0.95 UEF needs to be compared 
to an electric instantaneous water heater at 0.82 UEF. Based on home supply store costs and 
2024 RS Means, the installed cost for an electric instantaneous water heater at 0.82 UEF is 
estimated at $1,735 ($1,418 for material and $196 for labor plus overhead and profit). This 
represents an incremental cost of $297 over the 50-gallon gas storage water heater of $1,438. 
The delta installation cost for the gas-fired instantaneous water heater with a 0.95 UEF over the 
electric instantaneous water heater for both single-family and multifamily prototypes is $330. 


 


3.2.1.6 R408.2.3(8): Compact hot water design 


In previous versions of the residential prototype models, the hot water distribution assumed 
adiabatic piping for the domestic hot water systems and pipe losses were estimated by applying 
an assumed pipe loss factor to the hot water usage. For this analysis, the heat losses from the 
hot water piping are directly simulated in EnergyPlus to determine the impacts of those heat 
losses on hot water energy consumption. By simulating the hot water pipe heat losses, 
reduction in the domestic hot water energy use resulting from changes in the hot water piping 
layout can be quantified. The new modeling strategy allows for analysis of the hot water system 
design and comparison with compact design strategies. The heat losses from the hot water 
piping not only impact the domestic hot water energy consumption, but also has a small effect 
on the heating and cooling energy because of the heat dissipated to the indoor air. 


The modeled heat transfer from the hot water distribution system is calculated based on pipe 
material, pipe insulation R-value, pipe diameter, pipe length, indoor air temperature and the rate 
of water flow. Hot water piping layouts for the single-family and multifamily prototypes were 
created based on the floor plans which specifically located the water heater and hot water 
fixtures to determine the necessary pipe lengths required for the hot water distribution. The hot 
water fixtures are in the bathrooms (each with a sink and shower/tub), the kitchen (sink and 
dishwasher) and laundry room (clothes washer). The single-family prototypes have three 
bathrooms while the multifamily prototype dwelling units have two bathrooms. Other than the 
bathroom fixtures, the two prototypes share the same hot water fixtures (per unit). The water 
heater is placed in the basement for single-family prototypes with a basement and is otherwise 
in the garage for the remaining single-family prototypes. The multi-family prototypes have the 
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water heaters located in a closet unit within conditioned space. Using these layouts, the pipe 
length from the water heater to each hot water fixture is added to the models. 


For the single-family and multifamily prototype floor plans, typical hot water piping layouts were 
estimated based on foundation type and location of the hot water heater. The baseline hot water 
piping layout covered approximately 80 percent of the conditioned floor area. For the compact 
hot water design (R408.2.3(8)), a new floor layout was assumed that created a new hot water 
piping layout to meet the 16-ounce volumetric requirements in the pipe length between the hot 
water heater and farthest hot water fixture. The compact hot water layout utilizes shared walls 
for the hot water fixtures (e.g., a kitchen sink and dishwasher on the opposite side of a shared 
wall with a bathroom) and places the water heater as close to these fixtures as possible to 
create the compact design. The compact hot water piping layout covered approximately 3 
percent of the conditioned floor area. The compact hot water system design energy credit is 
modeled by estimating the reduction in pipe lengths from the water heater to the hot water 
fixtures. The heat loss savings are simulated based on the pipe lengths in the baseline and 
compact hot water designs. Ultimately, the reduction in hot water usage for the compact design 
is estimated based on the “time to tap” (estimated time for hot water to arrive at fixtures from the 
water heater) and the average number of cold start events per day (15 in this analysis).  


All piping and fitting costs were estimated from the 2024 RS Means database. The estimated 
hot water piping costs include cross-linked polyethylene (PEX), acrylonitrile butadiene styrene 
(ABS) and steel piping and fittings for hot water supply piping, water drain piping and gas supply 
piping respectively. Pipe insulation is also included in the cost for ¾” piping. The cost for the 
piping materials for the baseline piping layout in the single-family prototypes is $9,291 and the 
multifamily dwelling baseline piping layout costs $8,809. The estimated cost for the compact hot 
water piping layout in the single-family prototypes is $7,701 and the for the multifamily unit is 
$7,637. The incremental construction cost for the single-family compact hot water design -
$1,590 and -$1,173. Tables 3.2.6 and 3.2.7 show the itemized costs for the piping, fittings and 
pipe insulation for the single-family and multifamily dwelling units respectively. In addition to 
capturing energy savings in hot water energy use, the construction costs are significantly lower. 
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Table 3.2.4. Costs for the Single Family Compact Hot Water Design Energy Credit 


 


Table 3.2.5. Costs for the Multifamily Compact Hot Water Design Energy Credit 


 


 


3.2.1.7 R408.2.4(2): 100% of ducts in conditioned space 


The energy credit measure for placing 100 percent of ducts in conditioned space is only applied 
to mixed-fuel, single-family prototypes in climate zones 1 through 4. All multifamily prototypes 


Quantity Unit Cost Total Cost Quantity Unit Cost Total Cost
Supply Piping - PEX (3/4") 68 1.24$              84.32$            Supply Piping - PEX (3/4") 4 1.24$              4.96$              
   Supply Fittings - PEX (3/4") 6 29.60$            177.60$             Supply Fittings - PEX (3/4") 2 29.60$            59.20$            
   Supply Joints - PEX (3/4") 6 47.00$            282.00$             Supply Joints - PEX (3/4") 2 47.00$            94.00$            
   Supply Hangers - PEX (3/4") 12 28.25$            339.00$             Supply Hangers - PEX (3/4") 2 28.25$            56.50$            
Supply Piping - PEX (1/2") 91 0.73$              66.43$            Supply Piping - PEX (1/2") 74 0.73$              54.02$            
   Supply Fittings - PEX (1/2") 14 27.95$            391.30$             Supply Fittings - PEX (1/2") 12 27.95$            335.40$          
   Supply Joints - PEX (1/2") 14 30.95$            433.30$             Supply Joints - PEX (1/2") 12 30.95$            371.40$          
   Supply Hangers - PEX (1/2") 42 24.89$            1,045.38$          Supply Hangers - PEX (1/2") 34 24.89$            846.26$          
Drain Piping - ABS (3") 40 36.25$            1,450.00$       Drain Piping - ABS (3") 32 36.25$            1,160.00$       
   Drain Fittings - ABS 9 56.50$            508.50$             Drain Fittings - ABS 9 56.50$            508.50$          
   Drain Excavation 13 -$                -$                   Drain Excavation 13 -$                -$                
Drain Piping - ABS (1") 95 22.15$            2,104.25$       Drain Piping - ABS (1") 85 22.15$            1,882.75$       
   Drain Fittings - ABS 25 58.50$            1,462.50$          Drain Fittings - ABS 23 58.50$            1,345.50$       
   Drain Excavation 38 -$                -$                   Drain Excavation 34 -$                -$                
Steel Pipe 24 14.08$            337.92$          Steel Pipe 29 14.08$            408.32$          
   Steel Fittings 2 59.00$            118.00$             Steel Fittings 3 59.00$            177.00$          
Miscellaneous Joints 19 18.45$            350.55$          Miscellaneous Joints 19 18.45$            350.55$          
Pipe Insulation 12 11.65$            139.80$          Pipe Insulation 4 11.65$            46.60$            
Total 9,291$            Total 7,701$            


Incremental Cost for Single Family Compact Hot Water Design (1,590)$           


Installed Unit Costs (2024 RSMeans) Installed Unit Costs (2024 RSMeans)
Baseline Design Compact HW Design


Quantity Cost/item Cost Quantity Cost/item Cost
Supply Piping - PEX (3/4") 87 1.24$              107.88$          Supply Piping - PEX (3/4") 4 1.24$              4.96$              
   Supply Fittings - PEX (3/4") 4 29.60$            118.40$             Supply Fittings - PEX (3/4") 2 29.60$            59.20$            
   Supply Joints - PEX (3/4") 3 47.00$            141.00$             Supply Joints - PEX (3/4") 2 47.00$            94.00$            
   Supply Hangers - PEX (3/4") 12 28.25$            339.00$             Supply Hangers - PEX (3/4") 4 28.25$            113.00$          
Supply Piping - PEX (1/2") 78 0.73$              56.94$            Supply Piping - PEX (1/2") 66 0.73$              48.18$            
   Supply Fittings - PEX (1/2") 13 27.95$            363.35$             Supply Fittings - PEX (1/2") 6 27.95$            167.70$          
   Supply Joints - PEX (1/2") 13 30.95$            402.35$             Supply Joints - PEX (1/2") 8 30.95$            247.60$          
   Supply Hangers - PEX (1/2") 12 24.89$            298.68$             Supply Hangers - PEX (1/2") 12 24.89$            298.68$          
Drain Piping - ABS (3") 61 36.25$            2,193.13$       Drain Piping - ABS (3") 66 36.25$            2,392.50$       
   Drain Fittings - ABS 24 56.50$            1,356.00$          Drain Fittings - ABS 24 56.50$            1,356.00$       
   Drain Excavation 37 -$                -$                   Drain Excavation 38 -$                -$                
Drain Piping - ABS (1") 65 22.15$            1,439.75$       Drain Piping - ABS (1") 39 22.15$            852.78$          
   Drain Fittings - ABS 12 58.50$            702.00$             Drain Fittings - ABS 15 58.50$            877.50$          
   Drain Excavation 13 -$                -$                   Drain Excavation 13 -$                -$                
Steel Pipe 27 14.08$            380.16$          Steel Pipe 26 14.08$            366.08$          
   Steel Fittings 4 59.00$            236.00$             Steel Fittings 3 59.00$            177.00$          
Miscellaneous Joints 29 18.45$            535.05$          Miscellaneous Joints 29 18.45$            535.05$          
Pipe Insulation 12 11.65$            139.80$          Pipe Insulation 4 11.65$            46.60$            
Total 8,809$            Total 7,637$            


Savings for SF Crawl/Slab 1,173$            


Installed Unit Costs (2024 RSMeans) Installed Unit Costs (2024 RSMeans)
Baseline Design Compact HW Design
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already contain 100 percent of the ducts in conditioned space. The duct locations in the 
baseline single-family prototype buildings aligns with the 2024 IECC R405 standard reference 
design locations based on the number of stories and the foundation type. This energy credit 
measure moves all ducts that are in unconditioned space (attic, crawlspace or basement) into 
the conditioned space. The assumption for the slab, crawlspace and unheated basement 
prototypes is that a dropped ceiling would be installed to move the ducts from the attic to within 
the conditioned space. For the heated basement prototype, HVAC was assumed to be in the 
basement and the ducts were located within the living space and conditioned basement.  


According to 2024 RS Means, the cost to construct a dropped ceiling for materials (lumber, air 
barrier, drywall) and labor is $8.78 per square foot of dropped ceiling. The dropped ceiling of 
139.2 sq ft based on the perimeter of the single-family prototype would be adequate to 
encapsulate the ducts within conditioned space. The cost of the dropped ceiling to move all 
ducts into conditioned space is estimated to be $1,222. These costs are aligned with the 
California Case Study Residential Ducts in Conditioned Space/High Performance Attics (Wei et 
al, 2015) costs for dropped ceilings. 


3.2.1.8 R408.2.4(3): 80% of ducts in conditioned space 


Following on the logic above for moving 100 percent of the ducts into conditioned space, 80% of 
the needed dropped ceiling were installed to encapsulate the ducts in conditioned space. The 
incremental construction cost to move 80 percent of the ducts into conditioned space is 
estimated to be $978. 


3.2.1.9 R408.2.5(1): HRV at 75% SRE 


The current mechanical ventilation system in the residential prototypes is an exhaust only 
bathroom fan system running 24 hours per day to meet the IECC ventilation requirements. This 
energy credit measure installs a heat recovery ventilator (HRV) with a sensible recovery 
efficiency (SRE) of 75 percent for the all-electric prototypes in climate zone 4C. According to the 
HVACquick cost website1, A BROANTM HRV with 75 percent SRE at the ventilation flow rate 
needed for the prototype dwelling units (60 cfm for single-family, 45 cfm for multifamily dwelling 
unit) is estimated to cost $1,169 with an installation cost according to 2024 RS Means estimated 
at $325 providing a final cost of $1,793 accounting for 20% overhead and profit.  


For the mixed-fuel prototypes, the HRV energy credit is used in climate zones 5 through 7. Due 
to the normative code changes, climate zones 6 & 7 require that an HRV be installed as the 
mechanical ventilation strategy with an SRE of 65 percent. Mixed-fuel dwelling units in climate 
zone 5 require the installation of a new HRV at 75 percent SRE while climate zones 6 & 7 need 
to upgrade the HRV from 65 percent SRE to 75 percent SRE. According to the HVACquick cost 
website, a BROAN HRV with 65 percent SRE at the flow needed for the prototype buildings is 
estimated to cost $989 with an estimated installation cost of $325 resulting in a final cost of 
$1,577 for the installation of an HRV with an SRE of 65 percent (RS Means 2024). As a result, 
the incremental construction cost for upgrading the SRE is $216. 


 
1 https://www.hvacquick.com/products/residential/HRVs-and-ERVs/Residential-HRV-ERV/Broan-AI-
Series-Heat-Recovery-Ventilators-HRV-With-Side-Ports, May 2024. 
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3.2.1.10 R408.2.6: ENERGY STAR appliances 


The ENERGY STAR appliances energy credit was applied to all prototypes regardless of 
heating fuel type in climate zones 1 through 4. This energy credit measure replaces the 
standard efficiency appliances (refrigerator, dishwasher, clothes washer/dryer) with ENERGY 
STAR rated appliances. According to ENERGY STAR Single-Family New Homes, Version 3.2 
(Rev.12) Cost & Savings Estimates (EPA 2023), moving from standard appliances to ENERGY 
STAR rated appliances (refrigerators, dishwashers, clothes washers/dryers) is estimated to 
incur an additional cost of $138.  


3.2.2 REPI-028 Fenestration U-Factors 


REPI-028 lowers (makes more efficient) the U-factor required for residential fenestration 
(windows and doors) in climate zones 4C, 5 and 6 from 0.30 to 0.28 Btu/hr-ft2-F for the 2024 
IECC. Fenestration U-factor requirements for climate zones 7 & 8 were reduced from 0.30 to 
0.27. Skylight U-factor requirements in CZ 0-2 are changed from 0.75/0.65 to 0.60, from 0.55 to 
0.53 in CZ 3, 4A and 4B, and from 0.55 to 0.50 in CZ 4C - 8 in Table R402.1.2 and R402.1.3. 
The PNNL residential prototype models do not contain skylights and are not part of the cost-
effectiveness analysis. 


The EPA single-family cost and savings estimate report (EPA 2023) shows the cost of moving 
from a window U-factor of 0.3 to 0.27 is $0.82/ft2 of window area converted to 2024 dollars. For 
the single-family prototypes, the incremental construction cost to move from a window U-factor 
of 0.30 to 0.27 is estimated to be $292 while the multifamily dwelling unit incremental cost is 
estimated to be $99. 


3.2.3 REPI-033 Ceiling Insulation R-Values/U-Factors 


REPI-033 reduces the stringency of ceiling insulation in climate zones 2 through 8. The ceiling 
insulation requirement in climate zones 2 and 3 is reduced from R-49 to R-38 for the 2024 
IECC. The ceiling insulation requirement in climates zones 4 through 8 is reduced from R-60 to 
R-49. This reverts the ceiling insulation levels in climate zones 2 through 8 back to the levels 
specified in the 2018 IECC. To determine first cost of decreased ceiling insulation, it was 
assumed that cellulose insulation would be used as a lower cost alternative to fiberglass. 


RS Means 2024 was used to obtain costs for cellulose insulation. RS Means 2024 shows the 
estimated cost to install R-38 cellulose insulation is $1.84/ft2 of ceiling area. The estimated cost 
to install R-49 cellulose insulation by extrapolation of data from RS Means 2024 is $2.32/ft2 of 
ceiling area. Thus, the incremental cost to install R-49 insulation for climate zones 2 and 3 is 
estimated to be $0.52/ft2 of ceiling area. The estimated cost to install R-60 cellulose insulation 
by extrapolation of data from RS Means 2024 is $2.85/ft2 of ceiling area. Thus, the incremental 
cost to install R-60 insulation for climate zones 4 through 8 is estimated to be $0.52/ft2 of ceiling 
area.  


Given that the ceiling insulation is reduced in all climate zones, this will amount to an overall 
reduction of the construction cost in addition to reducing overall building thermal envelope 
efficiency. This proposal increases total on-site energy use. For the single-family prototypes, the 
estimated incremental construction cost is -$618 and the multifamily dwelling units show an 
estimated incremental construction cost of -$624. 
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3.2.4 REPI-063 Prescriptive Air Leakage (4.0 ACH50, climate zones 0 – 2) 


REPI-063 reduces the prescriptive infiltration levels in climate zones 0 through 2 from 5.0 
ACH50 to 4.0 ACH50. According to the NREL National Residential Efficiency Measures 
Database (NREL 2013), reducing air infiltration from 8.0 ACH50 to 5.0 ACH50 is estimated to 
cost $0.73/ft2 per finished floor area. Reducing air infiltration from 8.0 ACH50 to 4.0 ACH50 is 
estimated to cost $0.94/ft2 per finished floor area. To reduce the air infiltration from 5.0 ACH50 
to 4.0 ACH50 results in an estimated cost of $0.21/ft2 per finished floor area. Converting the 
2013 reduction in infiltration cost to 2024 dollars shows the estimated incremental cost at 
$0.28/ft2 per finished floor area. The total incremental cost for reducing air infiltration for the 
single-family prototypes is $665 and the heated basement cost is $998. The incremental cost for 
reducing air infiltration for the multifamily prototypes is $336.  


3.2.5 REPI-064 Prescriptive Air Leakage (2.5 ACH50, climate zones 6 – 8) 


REPI-064 reduces the prescriptive infiltration levels in climate zones 6 through 8 from 3.0 
ACH50 to 2.5 ACH50. According to the NREL National Residential Efficiency Measures 
Database, reducing air infiltration from 8.0 ACH50 to 3.0 ACH50 is estimated to cost $1.20/ft2 
per finished floor area. Reducing air infiltration from 8.0 ACH50 to 2.5 ACH50 is estimated to 
cost $1.30/ft2 per finished floor area. To reduce the air infiltration from 3.0 ACH50 to 2.5 ACH50 
results in an estimated cost of $0.10/ft2 per finished floor area. Converting the 2013 reduction in 
infiltration cost to 2024 dollars shows the estimated incremental cost at $0.13/ft2 per finished 
floor area. The incremental cost for reducing air infiltration for the single-family prototypes is 
$414 and the heated basement cost is $621. The incremental cost for reducing air infiltration for 
the multifamily prototypes is $209.  


3.2.6 REPI-089 Pipe Insulation 


The 2024 IECC increases the minimum hot water pipe insulation from R-3 to a thickness of 1” of 
insulation based on insulation conductivity requirements in Table R403.5.2. This requirement 
applies across all prototypes and climate zones. For the pricing of pipe insulation, rubber tubing 
pipe insulation costs in 2024 RS Means were used. For the R-3 pipe insulation, 0.5” insulation 
was assumed for a 3/4” pipe size at an estimated installed cost of $7.77/linear foot of pipe. The 
estimated installed cost of the 1.0” rubber tubing pipe insulation for a ¾” pipe size is 
$11.65/linear foot. This gives an estimated incremental cost of the 1.0” hot water pipe insulation 
is $3.88/linear foot. The single-family prototype baseline piping layout has 77 ft of 3/4” pipe and 
the multifamily prototype baseline piping layout has 87 feet of 3/4" of hot water pipe. The single-
family incremental cost is $209 and multifamily incremental cost is $299. The reduced cost of 
the pipe insulation as part of the compact hot water design were considered as part of the 
compact hot water design costs. 


3.2.7 REPI-093 Heat Recovery Ventilation (HRV) 


The 2024 IECC adds a requirement that dwelling units in climate zones 6 must be provided with 
a heat recovery or energy recovery ventilation system. These balanced ventilation systems 
must operate with a minimum SRE of 65 percent. 
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According to the HVACquick cost website1, a BROANTM HRV with 65 percent SRE at the flow 
rate necessary for the prototype dwelling units is estimated to cost $989 with an installation cost 
according to 2024 RS Means estimated at $325 would give a final cost of $1,577 accounting for 
20 percent overhead and profit.  


3.2.8 RED1-110 Exterior Lighting Power Allowance 


REDI-110 reduces the base site allowance from 400 W to 280 W and reduces most of the 
exterior lighting power density values. The changes in values stem from: Improvements in LED 
lighting technology, changes in design practices and a realignment in practice resulting in no-net 
cost increase for these changes.  


It is hard to directly calculate the cost of the base site allowance power change because the 
value is designed to be flexible and cover any application. The 30 percent reduction in base site 
allowance is driven by changes in more efficient lighting as well design practices. LED lighting 
efficacy has increased by approximately 10 percent since the 2021 IECC. 


Uncovered parking lighting allowance has a 35 percent reduction from the 2021 IECC. In terms 
of costs on a site, parking lighting with related trenching and bases for poles represents the 
largest costs on a given site. The parking area for this site is 19,843 ft2. A parking space 
requires 350 ft2 of space for the actual space and related drive paths, therefore, this site has 57 
parking spaces. A design rule is roughly 1 light fixture per 20 parking spaces. Since using that 
linear approach would only require 3 fixtures so this analysis assumes 4 fixtures to account for 
symmetry and parking lot layout. This analysis assumed a design average illuminance of 0.5 fc 
across the parking lot. 


Table 3.2.6 demonstrates that multiple light fixture options exist that allow the site to meet the 
desired parking lot illuminance within the allowed power requirements. The values in the table 
are from Grainger.2 For the one option in the table that exceeds the parking lot lighting 
allowance, that lighting power density (LPD) of 0.028 is just slightly larger than the allowed LPD 
of 0.026. The additional wattage allowance could help offset any potential needed power. 


Table 3.2.6. Parking Lot Fixture Prices 
Grainger 
ID 


Lumens Power Efficacy Fixture 
Price 


Installed 
Power 


LPD* Illuminance 


(lm) (W) (lm/W) (W) (W/ft2) (fc) 
53XH19 12,818 94 136 $599.71 376 0.019 0.90 
53XH20 13,776 94 147 $599.71 376 0.019 0.97 
12C683 10,000 82 122 $1,178.36 328 0.017 0.70 
45C243 8,400 140 60 $1,422.29 560 0.028 0.59 
784K42 11,400 70 163 $399.78 280 0.014 0.80 
* Assumes a CU of 0.82 and LLF of 0.85.


The fact that multiple fixture options exist that can meet the LPD in RED1-110 and a typical 
lighting design requirement demonstrates that the reduction in LPD from IECC 2024 is cost 
neutral. 


1 https://www.hvacquick.com/products/residential/HRVs-and-ERVs/Residential-HRV-ERV/Broan-AI-
Series-Heat-Recovery-Ventilators-HRV-With-Side-Ports, May 2024. 
2 https://www.grainger.com/category/lighting/outdoor-lighting/roadway-street-lights?categoryIndex=7 
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3.3 Summary of Incremental Costs 


Table 10 summarizes the incremental costs for each new code provision of the 2024 IECC 
evaluated in the present analysis compared to the 2021 IECC.  


Table 3.2. Estimated Construction Cost Increase of the New Provisions of the 2024 IECC 


Provision Specifications Scope 
Associated 


Cost 
Incremental Cost Used in 
Analysis ($/dwelling unit) 


Energy Credit 
Window U-
factors from 
Table 
R408.2.1 in 
climate zone 5 


Improve from 0.28 to 0.25 
in climate zone 5 


All new dwelling 
units, both 
single-family and 
multifamily 


$1.23/ft2 for all 
prototypes  


$149 for multifamily and 
$438 for single-family 


buildings 


Energy Credit: 
Gas Instant 
Water Heater 
UEF=0.95 in 
climate zone 5 


Add gas-fired instantaneous 
water heater with a 
minimum uniform energy 
factor (UEF) of 0.95 in 
climate zone 5 


All new fossil 
fuel dwelling 
units, both 
single-family and 
multifamily 


$627 for both 
single-family 


and multifamily 
and subtracting 


$297 


$330 for single-family and 
multifamily prototypes  


Energy Credit: 
Integrated 
HPWH 
UEF=3.30 


Add an integrated heat 
pump water heater with a 
minimum uniform energy 
factor (UEF) of 3.30  


All new electric 
dwelling units, 
both single-
family and 
multifamily 


$621 for single-
family; $406 for 


multifamily 


$406 or $621 based on 
building type 


Energy Credit: 
Compact HW 
Distribution 


Volume of water in piping 
from source of hot water to 
farthest fixture <= 16 oz 


All new mixed-
fuel dwelling 
units, both 
single-family and 
multifamily 


-$1,590 for 
single-family; -


$1,173 for 
multifamily 


-$1,173 or -$1,590 based 
on building type 


Energy Credit: 
100% Ducts in 
Conditioned 
Space 


Moves all ducts in 
unconditioned space to 
conditioned space for 
single-family prototypes in 
climate zones 1 through 4 


All new mixed-
fuel dwelling 
units, single-
family  


$8.78/ft2 $1,222 for single-family 
buildings 


Energy Credit: 
80% Ducts in 
Conditioned 
Space 


Moves ducts from 
unconditioned space to 
conditioned space to meet 
80% for single-family 
prototypes in climate zones 
5 through 8 


All new electric 
dwelling units, 
single-family  


$7.02/ft2 
$0 for multifamily and 
$978 for single-family 


slab buildings 


Energy Credit: 
High 
Performance 
Cooling 


Replaces minimum 
efficiency central air 
conditioner with a 15.2 
SEER2 system in climate 
zones 1 through 4 


All new mixed-
fuel dwelling 
units, both 
single-family and 
multifamily 


$498 for single-
family; $634 for 


multifamily 


$498 or $634 based on 
building type 


Energy Credit: 
High 
Performance 
Gas Furnace 


Replaces minimum 
efficiency gas furnace with 
a 95 AFUE furnace in 
climate zones 4C through 8 


All new mixed-
fuel dwelling 
units, both 
single-family and 


$847 for single-
family; $952 for 


multifamily 


$847 or $952 based on 
building type 
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Provision Specifications Scope 
Associated 


Cost 
Incremental Cost Used in 
Analysis ($/dwelling unit) 


multifamily 


Energy Credit: 
HRV with SRE 
at 75%  


Adds a new HRV ventilation 
unit with SRE at 75% to 
replace the exhaust system 
in climate zone 4C for 
electric prototypes and 
climate zones 5 through 7 
for fossil fuel prototypes 


All new dwelling 
units, both 
single-family and 
multifamily 


$1,793 for 
climate zones 


4C and 5, $216 
for climate 


zones 6 & 7 


$216 or $1,793 based on 
climate zone 


Energy Credit: 
ENERGY 
STAR 
appliances  


Replace standard efficiency 
appliances in prototypes 
with ENERGY STAR rated 
appliances in climate zones 
1 through 4 


All new dwelling 
units, both 
single-family and 
multifamily 


$138 for both 
single-family 


and multifamily 
$138 


Fenestration 
U-factor 


Improve from 0.30 to 0.28 
in climate zones 4C through 
6 and from 0.30 to 0.27 in 
climate zones 7 & 8 


All new dwelling 
units, both 
single-family and 
multifamily 


$0.82/ft2 for all 
prototypes  


$99 for multifamily and 
$292 for single-family 


buildings 


Ceiling 
Insulation R-
Value 


Reduce ceiling insulation R-
value from R-49 to R-38 in 
climate zones 2 & 3 or from 
R-60 to R-49 in climate 
zones 4 through 8 


All new dwelling 
units, both 
single-family and 
multifamily 


$0.52/ft2 
-$624 for multifamily and  
-$618 for single-family 


buildings 


Air Leakage 
Reducing air infiltration from 
5.0 ACH50 to 4.0 ACH50 in 
climate zones 0 through 2 


All new dwelling 
units, both 
single-family and 
multifamily 


$0.28/ft2 


$336 for multifamily, $998 
for single-family heated 
basement buildings and 
$665 for single family 


buildings 


Air Leakage 
Reducing air infiltration from 
3.0 ACH50 to 2.5 ACH50 in 
climate zones 6 through 8 


All new dwelling 
units, both 
single-family and 
multifamily 


$0.13/ft2 


$209 for multifamily, $621 
for single-family heated 
basement buildings and 
$414 for single family 


buildings 


Heat recovery 
ventilation 


Add heat recovery 
ventilation to climate zone 6 


All new dwelling 
units, both 
single-family and 
multifamily 


$1,577 
$1,577 for each dwelling 
unit in climate zones 7 


and 8 


Pipe Insulation 
Increasing pipe insulation 
for ¾” hot water piping from 
R-3 to 1” 


All new dwelling 
units, both 
single-family and 
multifamily 


$3.88/ft2 
$299 for multifamily and 
$338 for single-family 


buildings 


Exterior 
lighting  


Exterior lighting allowances 
according to Table R404.1  


Multifamily 
dwelling units $0.00/ft2 $0.00 


The total incremental costs for the prescriptive and mandatory provisions of the 2024 IECC 
compared to those of the 2021 IECC, weighted by foundation and heating system type, are 
summarized in Table 11. 
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Table 3.3. Total Construction Cost Increase for the 2024 IECC Compared to the 2021 IECC 


Climate Zone 
Single Family 


2,376 ft2 
Apartment/Condo 


1,200 ft2 
1 1,541 1,801 


2 921 1,354 


3 236 1,067 


4 -478 1,083 


5 -261 -251 


6 1,507 1,432 


7 -43 -133 


8 -257 -316 


National Average 282 949 
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4.0 Economic Analysis 
This section provides an overview of the methodology used in evaluating the cost-effectiveness 
of the prescriptive and mandatory provisions of the 2024 IECC compared to those of the 2021 
IECC. Cost-effectiveness results for life-cycle cost (LCC) savings, simple payback, and cash 
flow are calculated for each building type in each climate zone; the results are weighted using 
factors detailed in Section 1.2.3 to aggregate results to the climate zone level.  


4.1 DOE Residential Cost-Effectiveness Methodology 


DOE developed a standardized methodology for determining the cost-effectiveness of 
residential energy code changes. The established methodology1 describes the process of 
assessing energy savings and cost-effectiveness and is used by DOE in the evaluation of 
published codes as well as code changes proposed by DOE for inclusion in the IECC (Salcido 
et al. 2024). The methodology forms the basis of this cost-effectiveness analysis by 


• defining an energy analysis procedure, including definitions of two building prototypes (single-
family and multifamily), identification of preferred calculation tools, and selection of climate 
locations to be analyzed 


• establishing preferred construction cost data sources 


• defining cost-effectiveness metrics and associated economic parameters 


• defining a procedure for aggregating location-specific results to state, climate zone, and 
national levels 


• defining strategies for the inclusion of societal benefits (e.g., emissions impacts). 


Per the methodology, DOE calculates three metrics from the perspective of the homeowner—
LCC, simple payback, and cash flow. LCC is the primary metric used by DOE for determining 
the cost-effectiveness of an overall code or individual code change. The economic parameters 
used in the current cost-effectiveness analysis are summarized in Table 4.1. DOE updated the 
economic parameters following the established methodology to account for changing economic 
conditions. 


 
1 See DOE Residential Energy and Cost Analysis Methodology at: 
https://www.energycodes.gov/sites/default/files/2024-10/residential_methodology_2024.pdf  
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Table 4.1. Summary of Economic Parameters Used in Cost-Effectiveness Analysis 


Parameter Value 
Mortgage Interest Rate 5% 


Loan Term 30 years 
Down-Payment Rate 10% of home price 
Points and Loan Fees 0.9% (non-deductible) 


Analysis Period 30 years 
Property Tax Rate 0.86% of home price/value 
Income Tax Rate 22% federal 


Inflation Rate 2.2% annual 
Home Price Escalation Rate Equal to inflation rate 


4.2 Fuel Prices and Escalation Rates 


Data published by the EIA are used to determine the latest national average fuel prices for the 
three fuel types considered in this analysis—electricity, natural gas, and fuel oil. To avoid 
seasonal fluctuations and regional variations in the price of electricity, the analysis used the 
average annual residential electricity price of 15.98 ¢/kWh (EIA 2024a). The EIA reports a 
national annual average cost of $14.406/1,000 ft3 for natural gas and an average heat content 
of 1,036 Btu/ft3 for natural gas delivered to consumers in 2016 (EIA 2024b, 2024c). The 
resulting national average price of $1.391/therm for natural gas was used in this analysis. In 
addition, the EIA reports a national annual average cost of $4.1392/gallon for No. 2 fuel oil (EIA 
2024d). The heat content of No. 2 fuel oil is assumed to be 138,500 Btu/gallon (EIA 2024b), 
resulting in a national average price of $29.89/million Btu for fuel oil. 


4.3 Energy Cost Savings 


The calculation of cost-effectiveness metrics primarily requires annual energy cost savings and 
the associated incremental costs. Energy estimates from the simulations are converted to 
energy costs using the latest fuel prices described in Section 4.2. Table 13 summarizes the first 
year annual energy cost savings per dwelling unit for the 2024 IECC compared to the 2021 
IECC, aggregated over all 32 residential prototype building models using weighting factors 
described in Section 1.2.3. Energy cost savings stated in the 2024 IECC Determination report 
(Salcido et al. 2024) are time zero dollars which are not escalated due to inflation or fuel price 
escalation. 
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Table 4.2. Average Annual Energy Cost Savings for the 2024 IECC 


Climate Zone 
Compared to the 2021 IECC 


($/dwelling unit yr) 
1 180 


2 190 


3 140 


4 177 


5 133 


6 191 


7 309 


8 379 


National Average 163 


4.4 Life-Cycle Cost 


LCC is the primary metric used by DOE to determine the cost-effectiveness of the code or 
specific code changes. LCC is the total consumer cost of owning a home for a single 
homeowner calculated over a 30-year period. The economic analysis assumes that initial costs 
are mortgaged, that homeowners take advantage of the mortgage interest deductions, that 
short-lived efficiency measures are replaced at end-of-life, and that all efficiency measures with 
useful life remaining at the end of the 30-year period of analysis retain a residual value at that 
point.  


Table 4.3 shows the LCC savings (discounted present value) per home over the 30-year 
analysis period for the prescriptive and mandatory provisions of the 2024 IECC compared to 
those of the 2021 IECC. These savings are aggregated over all 32 residential prototype 
buildings using weights described in Section 1.2.3.  


Table 4.3. Life-Cycle Cost Savings for the 2024 IECC 


Climate Zone 
Compared to the 2021 IECC 


($/dwelling unit) 
1 2,406 


2 3,254 


3 2,509 


4 3,790 


5 2,496 


6 2,190 


7 7,422 


8 9,481 


National Average 2,954 
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4.5 Simple Payback 


Simple payback is a commonly used measure of cost-effectiveness, defined as the number of 
years required for the sum of the annual returns on an investment to equal the original 
investment. Simple payback does not take into consideration any financing of the initial costs 
through a mortgage or favored tax treatment of mortgages. In other words, simple payback is 
the ratio of the incremental cost of construction and the first-year energy cost savings. The 
simple payback is reported for information purposes only and is not used as a basis for 
determining the cost-effectiveness of the 2024 IECC. 


Table 4.4 shows the simple payback period of the 2024 IECC when compared to the 2021 IECC 
aggregated over all 32 residential prototype buildings using weights described in Section 1.2.3. 
As seen from the table, the simple payback period for the 2024 IECC compared to that of the 
2021 IECC ranges from 0 to 9 years, depending on climate zone. 


Table 4.4. Simple Payback Period for the 2021 IECC 


Climate Zone 
Compared to the 2018 IECC 


(Years) 
1 9 


2 5.2 


3 2.7 


4 0 


5 0 


6 7.8 


7 0 


8 0 


National Average 2.5 
 


4.6 Cash Flow  


Most houses are financed1, and the financial implications of buying a home constructed to meet 
the provisions of the 2024 IECC compared to the provisions of the 2021 IECC are important to 
homeowners. Mortgages spread the payment for the cost of a house or an apartment over a 
long period of time and the cash flow analysis clearly depicts the impact of mortgages. This 
analysis assumes a 30-year fixed-rate mortgage and that the homebuyers will deduct the 
interest portion of the payments from their income taxes.  


Table 16 shows the impact of the provisions of the 2024 IECC on a typical consumer’s cash 
flow compared to that of the 2021 IECC aggregated over all 32 residential prototype buildings 
using weights described in Section 1.2.3. In all climate zones, beginning in year 1, there is a net 
positive cash flow per year to the customer for the 2024 IECC-compliant home when compared 


 
1 https://www.statista.com/statistics/185206/us-house-sales-with-fha-and-va-insured-mortgages-from-
2002/ 
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to the 2021 IECC-compliant home. Positive cumulative savings, including payment of up-front 
costs, are achieved in 0 to 2 depending on the climate zone.  


Table 4.5. Impacts on Consumer Cash Flow from the 2021 IECC 


Climate Zone 


Compared to the 2018 IECC 
Net Annual Cash 


Flow Savings 
($ for Year 1) 


Years to Cumulative 
Positive Cash Flow 


1 86 2 


2 135 1 


3 122 1 


4 192 0 


5 154 0 


6 105 2 


7 324 0 


8 410 0 


National Average 144 1 
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5.0 Conclusions 
As seen from the cost-effectiveness results presented in Section 4.0, residential buildings 
constructed to the prescriptive and mandatory requirements of the 2024 IECC save 
homeowners money over the life of their homes compared to those built to the prescriptive and 
mandatory requirements of the 2021 IECC.  


The prescriptive and mandatory provisions of the 2024 IECC are shown to generate an average 
life-cycle cost savings of $2,954, an average payback of 2.5 years, and the years to cumulative 
positive cashflow averaging 1 year for all climate zones. The results illustrate that homeowners 
can benefit financially from the investment in energy efficiency of the 2024 IECC. The results 
also show that the higher efficiency of the 2024 IECC can require decreased or increased 
investment with moderate payback times while remaining cost-effective.  
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Appendix A – Qualitative Analysis of 2021 IECC 


Table A.1. Qualitative Analysis of 2021 IECC Code Changes Affecting Energy Use 
 


Proposal 
Number(a) Code Section(s)(b) Description of Change(s) 


Impact on 
Energy 


Efficiency 


Included 
in Energy 
Analysis Discussion 


REPI-018-
21 


R401.2, R401.2.1, 
R401.2.5, R401.3, 
R405.2, SECTION 


R408, R408.1, 
R408.2, TABLE 
R408.2 (New), 


R408.2.1, R408.2.1.1 
(New), R408.2.1.2 


(New), TABLE 
R408.2.1.2 (New), 


R408.2.2, R408.2.3, 
R408.2.4, R408.2.5, 


R408.2.7 (New), 
TABLE R408.2.7 
(New), R408.2.8 


(New) 


Changes the Section R408 additional efficiency 
packages to an energy credit methodology. 


Each residential building must select at least two 
energy credit measures to achieve 10 energy 


credits. 


Reduces 
energy use 


Yes The energy credit methodology provides a 
path to increase the energy efficiency of a 
residential building while providing design 


flexibility. There are a total of 51 energy credit 
measures for envelope, HVAC, service water 


heating, duct leakage and location, air 
leakage and ventilation, demand response, 


lighting, efficient appliances and on-site 
renewable energy. Each energy credit 
represents 1% reduction in total energy 


savings. 


REPI-028-
21 


TABLE R402.1.2, 
TABLE R402.1.3 


Reduced fenestration U-factors in climate zones 
4 and 5 to from 0.30 to 0.28 and reduced all 


skylight U-factor requirements to 0.6 in CZ 0-2, 
0.53 in CZ 3, 4A and 4B, and 0.50 in CZ 4C - 8 


in Table R402.1.2 and R402.1.3. 


Reduces 
energy use 


Yes 
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REPI-063-
21 


R402.4.1.2, 
R402.4.1.3, TABLE 


R405.4.2(1) 


Changes the prescriptive air leakage 
requirements in climate zones 0, 1 and 2 from 


5.0 ACH50 to 4.0 ACH50. The air leakage of the 
standard reference home in Table R405.4.2(1) is 


set to 4.0 ACH50 in climate zones 0 through 2 


Reduces 
energy use 


Yes 
 


REPI-064-
21 


R402.4.1.2, 
R402.4.1.3, TABLE 


R405.4.2(1), 
R408.2.5 


Changes the prescriptive air leakage 
requirements in climate zones 3 through 8 from 
3.0 ACH50 to 2.0 ACH50. The air leakage of the 
standard reference home in Table R405.4.2(1) is 
set to 2.0 ACH50 in climate zones 4 through 8. 


Reduces 
energy use 


Yes The air leakage for this proposal was adjusted 
to keep the prescriptive air leakage 


requirements at 3.0 ACH50 for climate zones 
3 through 5 and 2.5 ACH50 for climate zones 


6 through 8. 


REPI-089-
21 


R403.5.2, TABLE 
C403.12.3, TABLE 


R405.2, TABLE 
R406.2 


Increases pipe insulation for hot water piping 
from R-3 to 1 inch of insulation which applies to 


all sizes of piping. 


Reduces 
energy use 


Yes One inch of pipe insulation will achieve an R-7 
level of insulation. 


REPI-093-
21 


R403.6.1 Dwelling units shall be provided with a heat 
recovery or energy recovery ventilation system 
in Climate Zones 5 through 8. The ventilation 


system shall be balanced with a minimum SRE 
of 65 percent at 32°F (0°C) at a flow greater 


than or equal to the design airflow. 


Reduces 
energy use 


Yes The proposal was modified to remove the 
HRV requirement for climate zone 5 so the 


final adjustment is to add HRV requirement for 
ventilation in climate zone 6 on top of the 


2021 IECC requirement of HRVs in climate 
zone 7 and 8. 


RED1-110-
22 


R404.1.2, R404.1.3, 
R404.1.4, TABLE 


R404.1 


Revises the exterior lighting sections and adds a 
new lighting power allowance table to match the 
equivalent requirements in IECC-C. Additional 
exceptions from IECC-C were added that could 


apply to the Group R occupancies. 


Reduces 
energy use 


Yes Previously in 2021 IECC, the exterior lighting 
for low-rise multifamily buildings was required 
to comply with the commercial exterior lighting 


provisions. 


REPI-033-
21 


TABLE R402.1.2, 
TABLE R402.1.3, 
R408.2, R408.2.1 
(New), R408.2.1-


R408.2.4 


Ceiling insulation in Table R402.1.3 was 
reduced from R-49 to R-38 in climate zones 2 


and 3 and reduced from R-60 to R-49 in climate 
zones 4 through 8. The associated ceiling U-
factors were adjusted for the same climate 


zones in Table R402.1.2. The new U-factor for 


Increase 
energy use 


Yes This proposal adjusts the ceiling insulation in 
climate zones 2 through 8 back to the 2018 


IECC levels. 
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climate zones 2 and 3 is 0.030 and 0.026 for 
climate zones 4 through 8. 


CEPI-082-
21 Part II 


R403.9, R403.10 
(New) 


Requires controls for roof and gutter de-icing 
systems to shut off at temperatures above 40°F 


through moisture sensors or timer control. 


Reduces 
energy use 


No Roof and gutter deicing systems use energy 
and are often left running at times that are 


unnecessary for ice dam prevention. Provides 
automatic controls that limit the system from 
running when outdoor temperature is above 


40°F. Roof and gutter deicing systems are not 
included in the residential prototypes and not 


included in the quantitative analysis. 


RECD1-7-
22 


TABLE R406.5 Updates the newly added Energy Rating Index 
(ERI) with on-site power production (OPP) 


targets for Table R406.5. 


Reduces 
energy use 


No The original ERI with OPP targets were set at 
40 for all climate zones. The updated ERI with 


OPP targets were based on ERI analysis. 


RECPI-10-
21 


R408.2.3, Table 
R408.2.3 (New) 


Updates the service water heating equipment list 
based on system type, fuel and capacity as well 


as the format of Table R408.2.3 for the SWH 
energy credit measures. 


Reduces 
energy use 


No This proposal was disapproved by 
subcommittee and the version of table 


proposed by AHRI was approved. 


RED1-027-
22 


APPENDIX RG 
(New), RG101 (New), 


RG405.2 (New), 
RG406.5 (New), 
R406.5 (New), 
RG408.2 (New) 


Adds optional Appendix RG for the 2024 IECC 
Stretch Code with three compliance paths; 


prescriptive, total building performance and ERI. 


Reduces 
energy use 


No Appendix RG would require an additional 10% 
efficiency (on average) to be designed into the 


home over the baseline 2024 IECC 
prescriptive requirements. Only reduces 
energy use if Appendix RG is adopted. 


RED1-071-
22 


R408, R408.1, 
R408.2, TABLE 


R408.2, R408.2.1, 
R408.2.1.1, 


Adds a new infiltration measure and language to 
clarify compliance methodology in Section R408 


for additional efficiency requirements. 


Reduces 
energy use 


No The added infiltration measure requires the air 
leakage rate to not be greater than 2.0 ACH50 


but not more than 2.5 ACH50 across all 
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R408.2.1.2, 
R408.2.1.3, 


R408.2.1.4 (New) 


climate zones. A cost-effective set of energy 
credits will be part of the quantitative analysis. 


RED1-076-
22 


SECTION 202, 
TABLE R408.2, 


R408.2.7, R408.2.8 
(New) 


Adds off-site renewable power generation to the 
list of energy credit measure options in Table 


R408.2. 


Reduces 
energy use 


No To receive energy credit for off-site renewable 
energy, a renewable energy power purchase 


agreement would need a 15-year contract at a 
minimum and offset 80% of the estimated 
whole-building electric use on an annual 
basis. The exact credits were determined 


based on simulation analysis which provided 
more than enough energy credits for 


compliance in all climate zones. A cost-
effective set of energy credits will be part of 


the quantitative analysis. 


RED1-079-
22 


TABLE R408.2, 
R408.2.1.1 


Adds three additional envelope energy credit 
measures of UA improvement options of 15%, 
20% and 30% as compared to the prescriptive 


baseline. 


Reduces 
energy use 


No These new options allow additional energy 
credits for improved envelope design. There 


was an option in this proposal to remove 
some of the original envelope UA measures 


(2.5%, 5% and 7.5) since they were not 
differentiated enough. The final decision by 


committee was to keep the original UA 
measures and add the new three UA 


measures. A cost-effective set of energy 
credits will be part of the quantitative analysis. 
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RED1-091-
22 


Appendix RP (New), 
RP101 (New), RP102 
(New), RP103 (New), 


RP103.1 (New), 
RP103.1.1 (New), 


RP103.1.1.1 (New), 
RP103.2 (New), 


RP103.1.3 (New), 
TABLE RP103.1.3 
(New); IRCECC: 


RP103.1.1.1 (New) 


Adds optional Appendix RP for on-site 
renewable energy with new definitions that 


describes the requirements for prescriptive solar 
PV to be installed at the time of construction. 


Reduces 
energy use 


No Terms defined for solar zone area, annual 
solar access and physical renewable energy 
power purchase agreement. Requires an on-
site renewable energy system not less than 
2.0 kW for single family homes or not less 


than 0.75 Watts/ft2 for R-2 and R-4 
occupancies. Exceptions are added based on 
shading, climate zone or existing renewable 


energy power purchase agreements. Capacity 
requirements may differ for compliance 


demonstrated by R405 or R406 ERI 
compliance. A new set of ERI with OPP 


targets are defined for all climate zones. Only 
reduces energy use if Appendix RP is 


adopted. 


RED1-166-
22 


R408, R408.1, 
R408.2, TABLE 


R408.2, R408.2.10 
(New) 


Adds an additional energy credit measure in 
Table R408.2 for whole home lighting control 


and a new Section R408.2.10 to determine the 
qualification for achieving the energy credits. 


Reduces 
energy use 


No For whole home lighting control energy credit, 
a home or dwelling unit must have a switch at 
the main entrance to turn off all permanently 


installed interior lighting or the same operation 
with remote control. Lighting studies supplied 
with the proposal estimated that whole house 


lighting savings of 11% could be achieved 
with whole home lighting control. A cost-


effective set of energy credits will be part of 
the quantitative analysis. 


RED1-199-
22 


TABLE R402.1.2, 
TABLE R402.1.3; 
IRCECC: TABLE 


N1102.1.2, TABLE 
N1102.1.3 


Modifies footnote for window U-factors for high 
elevation or windborne regions in Tables 


R402.1.3 and N1102.1.3 to align with previously 
adopted proposals. 


Reduces 
energy use 


No Requires a fenestration U-factor of 0.30 in 
climate zones 4C and 5-8 for elevations above 
4,000 ft or in windborne regions. Prescriptive 
fenestration U-factors remain unchanged so 
will not be part of the quantitative analysis. 
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RED1-263-
22 


R202 (New), TABLE 
R408.2, R408.2.10 
(New), R502.2.5, 
R503.1.5, R506.1 


Adds new definition for Substantial 
Improvement, a new energy credit measure for 
high efficacy lighting and clarifying language for 
additional efficiency requirements for additions 


and substantial improvements. 


Reduces 
energy use 


No Adapts the language for alterations and 
additions to make it compatible with the new 


energy credits methodology. Section 506 
which references the additional efficiency 
packages was no longer necessary and 


removed. The energy credit requirements for 
additions is 5 credits and alterations need 1 


credit. The energy credits allow more flexibility 
in alterations and additions for additional 


efficiency. 


RED1-310-
22 


R403.5.1.1; IECC: 
R403.5.1.1.1 


Adjusts language for circulation and demand 
recirculation hot water systems to minimize 
circulation pump operation by way of control 


strategies. 


Reduces 
energy use 


No Adds water temperature in the pipe to prevent 
activation of demand control recirculation 


pumps to minimize accidental triggers. 


RED1-339-
22 


TABLE R405.4.2(1) Adds provisions to Table R405.4.2(1) to require 
ducts to be placed in conditioned space for the 


standard reference design. 


Reduces 
energy use 


No This proposal was in response to changes in 
duct location for the standard reference 


design in Table R405.4.2(1). The 2021 IECC 
and all previous editions placed the ducts in 
the standard reference design in the same 


location as the proposed design. An adopted 
proposal changed the location to a 


combination of locations (conditioned and 
unconditioned) based on number of stories 


and foundation type. Through consensus, an 
agreement was made to adjust the duct 


locations for conditioned basements. 


RED1-351-
22 


R408.2.2, TABLE 
R408.2 


Adds additional HVAC energy credit measures 
to encourage homeowners and builders to install 
efficient HVAC products. More energy efficient 
product options by climate zones matched with 


potential credits. 


Reduces 
energy use 


No This proposal provides 14 energy credit 
measures for high efficiency HVAC equipment 
and aligns the additional HVAC energy credits 


with the requirements in the Inflation 
Reduction Act (IRA) for tax credits for high 


efficiency HVAC and water heating products. 
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RED1-358-
22 


TABLE R408.2.3 Provides more energy credits for higher-
efficiency service water heating equipment 


which will encourage homeowners and builders 
to install efficient water heater products. 


ENERGY STAR product specifications and 
Consortium for Energy Efficiency (CEE) are 
aligned with the efficiency levels for service 


water heating options in Table R408.2. 


Reduces 
energy use 


No This proposal provides 11 energy credit 
measures for high efficiency water heating 
equipment and aligns the additional water 


heating energy credits with the requirements 
in the Inflation Reduction Act (IRA) for tax 
credits for high efficiency HVAC and water 


heating products. 


RED1-360-
22 


TABLE R408.2.6, 
R408.2.6; IECC: 


SECTION 202 (New) 


Aligns the high efficiency appliances energy 
credit measure with ENERGY STAR product 
specifications to achieve energy credits. This 


proposal removed all references to the ENERGY 
STAR program and utilized annual energy 


consumption requirements. 


Reduces 
energy use 


No Adds an exemption for Group R-2 dwelling 
units where a dishwasher is not installed can 
obtain high efficiency appliance energy credit 


with two appliance types. Common areas 
need to fully comply with the energy credit 


requirements. 


REPI-004-
21 


R102.1.1 Changed the envelope efficiency backstop 
requirement strategy from an earlier code edition 
(2009 IECC) to a UA methodology - 1.15 x UA of 
the prescriptive reference design for compliance 


using above code programs. 


Reduces 
energy use 


No Through simulation analysis, the 1.15 UA of 
the standard reference design is equivalent to 


the 2006 IECC or the 2009 IECC in most 
climate zones. 


REPI-020-
21 


R405.2, R408.2 Increases the stringency of R405 total building 
performance compliance by requiring that the 


proposed home have less than or equal to 90% 
of the annual energy costs of the standard 


reference design. For any home over 5,000 sq 
ft, another 5% reduction in energy costs is 


required. For prescriptive compliance, a home 
over 5,000 sq ft is required to obtain 15 energy 


credits. 


Reduces 
energy use 


No This proposal requires and additional 10% 
efficiency for the total building performance 
compliance and 15% more for any building 


over 5,000 sq ft in both prescriptive and 
performance compliance. ERI compliance 
includes an size adjustment factor in the 


RESNET 301 Standard. 


REPI-039-
21 


R202 (New), 
R402.2.3 (N1102.2.3) 


(New), R402.2.3.1 


Adds new language to define and describe how 
to address attic knee walls. It also adds this 


assembly to the list of required assemblies that 


Reduces 
energy use 


No 
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(N1102.2.3.1) (New), 
TABLE R405.2 


must be detailed in the requirements section of 
the IECC. 


REPI-050-
21 


TABLE R402.4.1.1 Adjusts the language for HVAC register boots in 
Table R402.4.1.1 for air barrier, air sealing and 
insulation installation to require that all supply 
and return registers be sealed to the surface 


they are penetrating. 


Reduces 
energy use 


No This proposal aligns the air sealing 
requirement for HVAC register boots with 


ENERGY STAR requirements. 


REPI-060-
21 


R402.4.1.2 Increases the maximum tested air leakage rate 
in Section R402.4.1.2 to 4.0 ACH50 or 0.22 


CFM25 / sq ft of dwelling unit enclosure area. 


Reduces 
energy use 


No The proposed air leakage rate change applies 
to the total building performance compliance 


and does not change the prescriptive air 
leakage rates. This change is not part of the 


quantitative analysis. 


REPI-065-
21 


R402.4.2.1 
(N1102.4.2.1) (New), 


ANSI Chapter 06 
(New), CSA Chapter 


06 (New) 


Adds a new section to specify minimum 
efficiency levels for gas fireplace heaters at 


50%. Also adds two references to Chapter 6 for 
ANSI and CSA as testing procedures. 


Reduces 
energy use 


No 
 


REPI-068-
21 


R202 (New), R402.6 
(New), TABLE 


R402.6 (TABLE 
N1102.6) (New), 


R402.6.1 (N1102.6.1) 
(New), TABLE 


R405.4.2(1), R407.2, 
R503.1.1, ASTM 


Chapter 06 (New), 
CRRC Chapter 06 


(New), TABLE 
R406.2 


Adds new definitions for low/steep sloped roofs 
and a new Section R402.6 to define the 


requirements for a cool roof in climate zones 0 - 
3 and provides methods to determine the aged 
solar reflectance. Adds these requirements for 
tropical climate regions and remodeled building 


envelope assemblies. 


Reduces 
energy use 


No Reflectance and TE values degrade over time, 
hence 3-year aged values are used for the 


performance benchmark referred to as aged 
solar reflectance (ASR) and TE 
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REPI-073-
21 


R403.1.2 Reconfigures heat pump supplementary heat 
requirements to prevent supplemental heating 


when the capacity of the heat pump compressor 
can serve the heating load and describes the 
times when supplementary heat operation is 


justified. 


Reduces 
energy use 


No This proposal will prevent operation of electric 
resistance heaters installed in heat pumps 
that are configured to operate in conditions 


where sufficient heating capacity is available 
from the heat pump alone. 


REPI-074-
21 


R202 (New), 
R403.1.3 (New), 
ANSI Chapter 06 


(New) 


Adds new definitions for pilot light operation and 
adds a new section for continuously burning pilot 


lights. 


Reduces 
energy use 


No On-demand, intermittent or interrupted ignition 
pilot lights (as defined in ASNI Z21.20) are not 


considered to have a continuously burning 
pilot light. 


REPI-086-
21 


R403.3, R403.3.5, 
R403.3.6, TABLE 
R403.3.6 (New), 
TABLE R405.2, 


TABLE R405.4.2(1), 
TABLE R405.4.2(2), 


TABLE R406.2 


Adjusts duct leakage testing language to clarify 
testing requirements and allowing duct leakage 
to outside for compliance procedures of R405 or 
R406 but cannot be used for total duct leakage 
testing requirements. Also defines a new Table 
R403.3.6 defining maximum total duct leakage 


rates based on conditioned floor area and 
construction. 


Editorial - No 
energy impact 


No Table R403.3.6 shows the maximum duct 
leakage rates that existed in R403.3.6 for 


better clarity of the exact requirements based 
on air handler installation and construction 


period. 


REPI-091-
21 


R403.5.4 (New), 
TABLE R403.5.4 


(New) 


Adds new code language to determine the water 
volume in ounces in hot water piping based on 


pipe length, pipe material and nominal size 
(inches). New Table R403.5.4 provides the 
internal volume of various water distribution 


tubing. 


Reduces 
energy use 


No The water volume determination in hot water 
piping is used in combination with the 


compact hot water design energy credit which 
requires not more than 16 ounces of hot water 


from the source of hot water to the farthest 
fixture. 


REPI-099-
21 


R202 (New), 
R403.7.1 (New), 
TABLE R405.2, 
TABLE R406.2 


Adds a new definition for zonal heating and a 
new section for operational requirements of 
single-family homes with electric resistance 
zonal heating units in climate zones 4 - 8. 


Reduces 
energy use 


No This proposal adds a requirement for homes 
with zonal electric heating as the primary 


heating source to install an additional heat 
pump unit not less than 6.3 HSPF2 in the 


largest living zone. 
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REPI-115-
21 


R202 (New), 
R103.2.4 (New), 
R105.2.5 (New), 
R404.4 (New), 


R404.4.1 (New), 
R404.4.2 (New), 


R404.4.2.1 (New), 
R404.4.2.2 (New), 
R404.4.2.3 (New), 
R404.4.2.4 (New), 


TABLE R405.2, 
TABLE R406.2 


Adds a new definition for energy storage system 
(ESS) and defines the electrical and inspection 


requirements for an energy storage system 
readiness and adds the requirements to the 
mandatory requirements tables in Sections 


R405 and R406. 


Reduces 
energy use 


No Energy storage systems such as Battery 
Energy Storage Systems charge during the 


peak PV generation hours and can discharge 
in late afternoon and evening as the sun sets. 


Considering these energy storage systems 
reduce the back feed into the grid, they help 
with grid management, as well as provide a 


financial buffer for differing net energy 
metering policies by states and utilities. In an 
ideal case, a home with PV and ESS can be 


nearly "invisible" to the grid. 


REPI-118-
21 


R405.2 Changes the methodology of the building 
thermal envelope backstop for total building 
performance compliance from meeting the 


provisions of an earlier energy code edition to 
meeting a specific UA level of the current energy 


code. 


Reduces 
energy use 


No In the 2021 IECC, the building thermal 
envelope backstop for total building 


performance compliance was showing 
equivalency to the 2009 IECC. Now, a UA 


analysis must be performed where the design 
home UA must be not greater than 1.15 x UA 


of the standard reference design. 


REPI-122-
21 


R401.2.5, R405.2, 
TABLE R405.4.2(1), 
TABLE R405.4.2(2), 


DOE Chapter 06 
(New) 


Removes the R408 additional efficiency 
requirements from R405 total building 


performance compliance, aligns the building 
thermal envelope backstop requirements to the 


new UA methodology, and changes the 
performance compliance for the proposed 


design to have not more than 80% or 85% of the 
standard reference home design costs for mixed 
fuel or all-electric homes respectively. Changes 


to the R405.4.2(1) tables to specify federal 
minimum efficiency HVAC and service water 
heating systems and specific duct locations in 


the standard reference design. 


Reduces 
energy use 


No The 2021 IECC Standard Reference Design 
specified HVAC and SWH equipment 


efficiency and duct location to be the same as 
the proposed design to prevent envelope 


trade-offs. This proposal returns the HVAC 
and SWH equipment efficiencies to the federal 


minimum efficiency standards and sets 
defined locations for ducts based on number 
of stories and foundation type. This change 


will allow trade-offs with other efficiency 
measures but does include more stringent 
compliance requirements to counter these 
changes for equipment efficiency and duct 


location. 
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REPI-126-
21 


R406.2, R406.3, 
R406.3.1, R406.3.2, 


R406.4, R406.5, 
TABLE R406.5 


Adds an optional Energy Rating Index (ERI) 
target that includes on-site power production 


(OPP) at 40 for all climate zones. The ventilation 
adjustment for the ERI Reference Home in 


Section R406.4 was removed. Provisions were 
set to specify which ERI target could be used for 


compliance and the envelope backstop was 
updated to the UA methodology as approved in 


previous proposals. 


Reduces 
energy use 


No The ERI with OPP targets can be used for 
compliance for homes with on-site renewable 
energy systems. The ERI with OPP targets 


are optional where a home with a renewable 
energy section can choose to meet the ERI 


without OPP targets but cannot use the 
renewable energy generation as part of the 


proposed design ERI. 


REPI-136-
21 


R408.2, R408.2.2 Adds additional efficiency package measures for 
Section R408.2.2 (N1108.2.2) More Efficient 


HVAC Equipment Performance Options based 
on central ducted and ductless systems. 


Updates heat pump efficiency metrics to SEER2 
and HSPF2. 


Reduces 
energy use 


No This proposal worked off the 2021 IECC 
Additional Efficiency Package Options and 


was approved before the energy credits 
methodology was considered and approved. 
The existing measures became part of the 


new energy credits measures. 


REPI-142-
21 


408.2.6 (New) Adds a new section R408.2.6 for compact hot 
water design energy credits. The sections 
requires not more than 16 ounces of water 


between the nearest source of heated water and 
the termination of the farthest fixture in order to 


gain energy credits. 


Reduces 
energy use 


No This energy credit gives credit for reducing the 
overall footprint of the hot water piping system 


as a function of conditioned floor area to 
generate energy and construction cost 


savings. 


REPI-143-
21 


R501.7 (New), 
R502.1, R502.2, 


R502.3.1, R502.3.2, 
R502.3.3, R502.3.4, 


R502.3 


Adds new language for existing homes to clarify 
that any change in space conditioning 


(unconditioned or low-energy spaces become 
conditioned) requires full compliance with the 


code. Removes the old change in space 
conditioning language while renumbering 


subsequent sections based on these changes. 


Reduces 
energy use 


No The position of the change in space 
conditioning language makes it apply to any 


addition or alteration. 


REPI-144-
21 


R202 (New), R502.3, 
R502.3.5 (N1110.3.5) 


(New), R503.1, 
R503.1.5 (N1111.1.5) 


(New), SECTION 


Adds two new definitions for exterior wall 
envelope and work area and adds new language 


to require additional efficiency packages for 
additions and alterations. 


Reduces 
energy use 


No The additional efficiency measures were 
changed to energy credit requirements as a 


result of public comments. 
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R506 (N1114) (New), 
R506.1 (N1114.1) 


(New) 


REPI-145-
21 


R502.3.2, R503.1.2, 
R503.1.2.1 


(N1111.1.2.1) (New) 


Adds new requirements for existing ductwork 
serving new equipment in additions and 


alterations to have duct leakage tests. The code 
language for exceptions to duct leakage tests 


were modified for clarity. 


Reduces 
energy use 


No This proposal ensures that any existing duct 
system that is connected to new HVAC 


equipment as part of an addition or alteration 
must perform as required for insulation and 


total duct leakage based on the duct location. 


REPI-150-
21 


R503.1.1, R503.1.1.1, 
R503.1.1.2 


(N1111.1.1.2) (New), 
503.1.1.3 


(N1111.1.1.3) (New), 
R503.1.1.4 


(N1111.1.1.4) (New), 
R503.1.1.5 


(N1111.1.1.5) (New), 
R503.1.1.6 


(N1111.1.1.6) (New), 
SECTION 202 (New), 


SECTION 202, 
TABLE R402.1.2, 
TABLE R402.1.3 


Adds new definitions for approved source and 
construction documents, adds new sections for 
roof, above-grade wall, floor, below grade wall 


and air barrier alterations. Updates language for 
building thermal envelope and fenestration 


alterations for a balance of practicality and cost-
effectiveness. 


Reduces 
energy use 


No Provides criteria to trigger or avoid 
requirements with flexibility. 


REPI-151-
21 


R503.1.2, R503.1.2.2 
(N1111.1.2.2) (New), 


R503.1.2.1 
(N1111.1.2.1) (New) 


Adds requirement for new heating and cooling 
equipment as well as new HVAC ducts as part 
of an alteration must be sized in accordance 


with the provisions of Section R403. 


Reduces 
energy use 


No This proposal requires right sizing of both 
HVAC and duct systems as part of any 


alteration. 


REPI-152-
21 


R503.1.2.1 
(N1111.1.2.1) (New) 


Requires any new heating and cooling 
equipment as part of an alteration to be provided 


with controls as required in Section R403.1. 


Reduces 
energy use 


No The new heating and cooling equipment must 
have a programmable thermostat and heat 
pumps must have supplemental heat pump 


control. 
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REPI-163-
21 


TABLE RC102.2 Reduces the Energy Rating Index not including 
OPP targets to 42 for all climate zones. 


Reduces 
energy use 


No This proposal increases the energy efficiency 
of the proposed building to a higher level 
before renewable energy systems can be 


employed to meet the ERI target of 0. 


RED1-309-
22 


TABLE R403.3.6 Adds a new duct leakage test level for duct 
systems located in conditioned space with air-
handler not installed at Rough-In for both for all 


homes regardless of size. 


Increases 
energy use 


No At rough-in, a duct system without an air-
handler installed was required to have total 
duct leakage not more than 3 cfm/100 sq ft. 
This code change will allow a duct system 


inside conditioned space to have duct leakage 
not more than 6 cfm/100 sq ft which will 


increase energy use in these circumstances. 


REPI-021-
21 


R401.2.5, TABLE 
R406.2 


Removes the R408 additional efficiency 
requirements from the R406 compliance path. 


Increases 
energy use 


No This proposal removes the requirement for a 
proposed design using the ERI compliance 
path to have 5% less energy than the ERI 


targets in Section R406. 


REPI-080-
21 


R403.3.2 Streamlines the code requirements for ducts 
located in conditioned space by combining the 


earlier sections for ducts located in floor and wall 
assemblies. 


Increases 
energy use 


No This proposal combined the language for 
ducts located in wall or floor assemblies for 
easier understanding. The proposal reduced 


insulation requirements from R-19 to R-10 and 
added an exception for building assembly 


cavities containing ducts that have been air-
sealed would not need to be insulated. 


REPI-085-
21 


R403.3.5, R403.3.6, 
R403.3.7 (New), 


R403.3.7 


Adds a new section to define a sampling 
methodology for duct leakage testing of dwelling 
units within a multifamily building with not less 


than eight dwelling units. Exceptions were 
added to the duct leakage requirements for 


sampled dwelling units. 


Increases 
energy use 


No The concept of sampling for duct leakage 
testing can help save time and money over 


testing of every single dwelling unit duct 
system in a multifamily building. There is risk 
of missing poorly sealed duct systems that 


can show performance and comfort issues for 
the occupants if missed in the sampling 


process. 
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REPI-131-
21 


R406.4 Removes the ventilation rate adjustment for the 
ERI Reference Home in Section R406.4. 


Increases 
energy use 


No The purpose of this proposal is to fix an error 
that was introduced in the 2018 IECC during 


an effort to coordinate the ERI calculation 
procedure with the residential ventilation 


rates. The change in 2018 IECC resulted in a 
significant increase in the ERI scores. That 
was never the intent of the change as was 
confirmed by the original proponent, and it 
was the result of using terms that were not 
fully coordinated with the specific terms in 


Standard 301. Proposals and public 
comments attempted to fix this issue in 2021 


IECC, but in the end none of them were 
approved. This change aligns the IECC ERI 


with the RESNET ERI. 


CE2D-78-
23 Part II 


NEMA (New) Adds NEMA to references for air-sealed boxes 
for electrical and communication applications. 


Administrative No 
 


CE2D-95-
23-23 Part 


II 


R403.9, R405.5.4.1, 
R405.5.4.2 


Replaces thermal envelope to building thermal 
envelope to align with commercial code. 


Administrative No 
 


CEC2D-4-
23 Part II 


R110 (New) Editorial change to align ordering of Chapter 1 
sections with other I-Codes 


Administrative No 
 


CEPI-008-
21 Part II 


R104.1, R104.2, 
R104.3 (New), 


R104.3, R104.4, 
R104.5 


Adds editorial changes for the payment of fees 
and adds a new section for permit valuations. 


Administrative No 
 


CEPI-015-
21 Part II 


R202 (New) Adds a new definition for emittance in IECC Administrative No 
 


CEPI-015-
21 Part III 


N1101.6, R202 (New) Adds a new definition for emittance in IRC Administrative No 
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CEPI-019-
21 Part II 


R303.1.1, R303.1.2 Adds an exception for insulation mark 
installation for roof insulation installed above the 


deck. 


Administrative No 
 


CEPI-024-
21 Part II 


SECTION 202, 
SECTION 202 (New), 
R401.2.2, R403.3.3.1, 


SECTION R405, 
R405.1, R405.2, 
TABLE R405.2, 


R405.3, R405.3.2.2, 
R405.4, R502.2, 


R505.1 


Editing definitions of proposed and standard 
reference designs for R405 performance 
compliance and adds a new definition for 


simulated building performance. Updates R405 
title to Simulated Building Performance and 
updates language to reflect new definitions. 


Administrative No 
 


IRCED1-
10-22 


N1103.2 Replaces oil with liquid fuel for hot water boiler 
outdoor temperature reset. 


Administrative No 
 


IRCED1-7-
22 


N1102.5.1.2 Removes third exception for testing in 
accordance with N1102.5.1.2 due to circular 


logic. 


Administrative No 
 


IRCED1-8-
22 


N1108.2.1.3 table Updates language in Table N1108.2.1.3 for 
minimum roof reflectance to use Solar 


Reflectance Index (SRI) and updates the ASTM 
Standards to determine SRI. 


Administrative No 
 


IRCEPI-1-
21 


N1102.2.6, TABLE 
N1102.2.6, Chapter 


44 (New) 


Re-write of Section N1102.2.6 to require steel-
frame ceilings, walls and floor U-factors to be 


determined by AISI S250 and removes TABLE 
N1102.2.6 for steel and metal framed walls. 


Administrative No 
 


IRCEPI-3-
21 


N1101.6 Adds a new definition for duct airflow balancing. Administrative No 
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IRCEPI-4-
21 


N1103.3.6, N1108.2.4 Adds language for an exception to duct leakage 
testing for ducts in conditioned space if duct 


airflow balancing in accordance with 
ANSI/ACCA 5 QI or other methods shows that 


individual room airflows are be within the greater 
of ± 20%, or 25 CFM of the design/application 
requirements for the supply and return ducts. 


Administrative No 
 


IRCEPI-6-
21 


N1103.3, N1103.3.1 
(R403.3.1) (New) 


Adds language to require duct systems to be 
designed according to ACCA Manual D 


Administrative No 
 


IRCEPI-7-
21 


N1103.3.2 Adds requirements for diffusion ports in 
unvented attics for ducts in the sealed attic to 
reduce the risk of condensation on duct work. 


Administrative No 
 


RE2D-02-
23 


R110.4 Removes "without delay" in the administration 
section for the action a code official must take in 


accordance with a decision from the board. 


Administrative No 
 


RE2D-03-
23 


R202 Updates emittance definition to replace 
"emission" with "release of thermal radiation". 


Administrative No 
 


RE2D-06-
23 


R202 Adjusts the definitions of Alteration and Repair 
to align with approved code changes. 


Administrative No 
 


RE2D-08-
23 


R202 Adjusts the language in the definition for 
substantial alteration for clarity. 


Administrative No 
 


RE2D-10-
23 


R402.1 Corrects section numbers for general building 
thermal envelope based on earlier approved 


code proposals. 


Administrative No 
 


RE2D-20-
23 


R404.7.1, R404.7.2, 
R404.7.5, R404.7.6 


Code language updates for EV charging and 
removes section R404.7.6 based on it being 


redundant. 


Administrative No 
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RE2D-21-
23 


R404.7.6 Rewrite of section R404.7.6 for EVSE 
installation for clarity on NFPA 70. 


Administrative No This code proposal was superseded by 
RE2D-20-23. 


RE2D-24-
23 


R405.2 Updates R405.2 code language to specify the 
source energy multipliers based on ASHRAE 


Standards 1056, 189.1 and 240P. 


Administrative No 
 


RE2D-25-
23 


R405.3 Adjusts language in section R405.3 for 
compliance documentation to account for the 


proposed design and the as-built design. 


Administrative No The "As-Built" design is the intent behind the 
proposed design based on inspection testing. 


RE2D-26-
23 


R405.4.2 Adds Appendix RF for proposed building 
envelope U-factors and slab F-factors for 


compliance in R405.4.2 


Administrative No 
 


RE2D-28-
23 


R405.5.2 Modification to the language for software vendor 
testing. 


Administrative No 
 


RE2D-31-
23 


TABLE R407.1; 
IRCECC: TABLE 


N1107.1 


Rewrite of low slope roof reflectance and 
emittance requirements. 


Administrative No 
 


RE2D-32-
23 


R407.2; IRCECC: 
N1107.2 


Adds "low slope" language to roof requirements 
for the tropical climate region. 


Administrative No 
 


RE2D-33-
23 


TABLE R407.1 Replaces reference to the commercial code with 
internal reference to the residential code for roof 


reflectance requirements. 


Administrative No 
 


RE2D-37-
23 


TABLE R408.2, 
R408.2.1, R408.2.1.1, 
R408.2.1.4, R408.2.2, 
R408.2.3, R408.2.4, 


R408.2.5 


Editorial changes to Table R408.2 and 
envelope, HVAC, SWH, duct systems and air 


sealing energy credit measures. 


Administrative No 
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RE2D-38-
23 


TABLE R408.2, 
R408.2.1.3, TABLE 


R408.2.1.3, 
R408.2.1.3.1 


Updates language for roof reflectance measures 
in Table R408.2 and updates the solar 


reflectance requirements (SRI) for energy 
credits. 


Administrative No 
 


RE2D-40-
23 


R408.2.11 Changed "switch" to "manual control" for 
R408.2.11 whole home lighting measure. 


Administrative No 
 


RE2D-42-
23 


TABLE R408.2.3 Removed redundant hot water heaters in Table 
R408.2.3 for service water-heating efficiencies. 


Administrative No 
 


RE2D-43-
23 


R408.2.3.1 Clarifies requirements for demand recirculation 
water systems for the compact hot water design 


energy credit measure. 


Administrative No 
 


RE2D-44-
23 


R408.2.6, TABLE 
R408.2.6 


Adjusts language for R408.2.6 energy efficient 
appliances to close loopholes from previous 


approvals. 


Administrative No 
 


RE2D-46-
23 


R503.1.1.3 Editorial adjustments for above grade wall 
alterations. 


Administrative No 
 


RE2D-59-
23 


TABLE R408.2, 
TABLE R408.2.3 


Added all energy credit values in Table R408.2 
from PNNL simulation analysis. 


Administrative No 
 


RE2D-66-
23 


TABLE R408.2 
(New), R408.2.2.1 


(New) 


Updates the energy credits for the high-
performance gas furnace and heat pump credits 


in Table R408.2 and adds new efficiency 
requirements for gas furnace and heat pump 


option and the heat pump in Section R408.2.2.1. 


Administrative No 
 


RE2D-67-
23 


TABLE R408.2 (New) Reduced the ground source heat pump energy 
credits in all climate zones in Table R408.2 


based on spreadsheet analysis of original GSHP 
results. 


Administrative No 
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REC2D-1-
23 


TABLE R402.1.2, 
R402.1.3, 


R402.2.10.2, 
R402.2.11.2, RF105, 


RF105.1 (New), 
TABLE RF105.1 
(New), RF106, 


RF107, RF106.1 
(New), TABLE 
RF106.1 (New) 


Adds necessary language and tables that 
coordinate the proper calculation of F-factors for 
slabs and ground coupling for crawl space walls 


and basement walls. 


Administrative No 
 


REC2D-3-
23 


ACCA (New) Adding ACCA Manual D-2023 Standard to the 
Chapter 6 references. 


Administrative No 
 


REC2D-4-
23 


TABLE R405.4.2(1) Corrects an error in the reference design for 
foundation geometry condition and restores to 
the 2021 code language in Table R405.4.2(1). 


Administrative No 
 


REC2D-6-
23 


R402.2.1 (New) Updates ceilings with attics language to align 
with changes made in Table R402.1.3 in 


previous code changes. 


Administrative No 
 


REC2D-7-
23 


R403.6.2, TABLE 
R403.6.2 


Replaces "balanced" with "balanced ventilation 
system" for whole-dwelling mechanical 


ventilation system fan efficacy to align with new 
definition for balanced ventilation system. 


Administrative No 
 


REC2D-8-
23 


R202 (New), 
R402.5.1.2, 


R402.5.1.2.1, 
R402.5.1.3, R403.3.1, 
R403.3.9, R403.6.4, 
TABLE R405.4.2(1) 


Adds a new definition for sleeping unit and 
revised the definition for testing unit enclosure 


area while adding these definitions to the section 
on air leakage testing. 


Administrative No 
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REC2D-
10-23 


R402.5.1.3, 
R408.2.1.4, R403.3.7, 
R503.1.2.3, R403.6.2 


Editorial clean up to correct SI units for the 
updated air leakage requirements. 


Administrative No 
 


RECD1-1-
22 


N1103.6.4, 
(R403.6.4) (New) 


Adds a new section for intermittent exhaust 
control for bathrooms and toilet rooms to align 
IECC-R with Section C403.8.6.2 in IECC-C. 


Administrative No 
 


RECD1-2-
22 


6 AAMA, AAMA 
Chapter 06, CSA 


Chapter 06, 6 WDMA, 
WDMA Chapter 06 


Chapter 6 reference updates Administrative No 
 


RECD1-3-
22 


TABLE R402.5.1.1 Reconciles language in Table R402.5.1.1 with 
previously approved code proposals. 


Administrative No 
 


RECD1-4-
22 


R404.6.1 (New), 
R404.6.2 (New), 


R404.6.2.1 (New), 
R404.6.2.2 (New), 
R404.6.2.3 (New), 
R404.6.2.4 (New), 
R404.6.2.5 (New), 
R404.6.2.6 (New), 
R404.6.2.7 (New), 
R404.6.2.8 (New) 


Moves the solar ready requirements from the 
referenced Appendix CB and copies them into 


the R404.6.2 section. 


Administrative No 
 


RECD1-6-
22 


R405.2 Adjusts the Exception 2 for using annual energy 
costs for performance compliance to use source 


energy and restores a single multiplier to be 
used rather than multiple sections of ASHRAE 


105. 


Administrative No The original ASHRAE 105 Table references 
offered 6 different site-to-source multipliers for 


electricity which could lead to unnecessary 
complexity for the code official and software 


implementers. 
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RECD1-8-
22 


R405.3, R405.3.1, 
R405.3.2, R405.3.2.1, 
R405.3.2.2, R405.4, 
R405.4.1, R405.4.2; 


IECC: R405.4.3 
(New); IECC: R405.5, 
R405.5.1, R405.5.2, 


R405.5.3; IECC: 
R405.5.2 (New), 
R405.5.3 (New), 
R405.5.4 (New), 


R405.5.4.1 (New), 
R405.5.4.2 (New) 


Adds language to align the software 
requirements for R405 with the requirements in 


R406. 


Administrative No 
 


RECD1-
10-22 


R503.1.2, R503.1.2.1 Removes the language from the exceptions that 
applies to an addition as these sections apply to 


alterations. 


Administrative No 
 


RECD1-
11-22 


R402.2.8 Updates language for floors to specify 
installation requirements for both cavity and 


continuous insulation. 


Administrative No 
 


RECPI-2-
21 


TABLE N1105.4.2(1) Adjusts footnote (h) for Table N1105.4.2(1) to 
replace "townhouses" with "townhouse units". 


Administrative No 
 


RECPI-8-
21 


R401.3, R406.7.2.2, 
ICC Chapter 06 


Adds the RESNET CO2 Index to the compliance 
certificate (R401.3) and the ERI compliance 


reports. 


Administrative No 
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RECPI-11-
21 


R202 (New), 
APPENDIX RC, 


SECTION RC101, 
SECTION RC202 
(New), RC101.1, 


RC102.1, RC401.2 
(New), RC401.3 
(New), SECTION 
RC102, RC406.1 
(New), RC406.2 
(New), RC406.3 
(New), RC102.2, 
RC406.4.1 (New), 
RC406.5 (New), 
TABLE RC102.2, 
RC406.6 (New), 
RC406.7 (New), 


ASHRAE Chapter 06 
(New) 


Adds a general definition for Energy Rating 
Index (ERI) and adds new definitions for 


renewable energy agreements and clarity for 
Appendix RC ERI analysis to align with 


definitions. 


Administrative No 
 


RED1-001-
22 


APPENDIX RC, 
SECTION RC101, 


RC101.1, RC101.2, 
RC101.3, RC101.4, 
SECTION RC 102 


(New), RC102, 
RC103, RC103.1 
(New), RC103.1, 


RC103.2, RC103.3, 
RC103.3.1, RC103.4, 


TABLE RC103.3, 
RC103.5, RC103.6 


Adds clean-up language to ensure Appendix RC 
is using earlier approved proposal for Appendix 


RC. 


Administrative No 
 


RED1-003-
22 


R202 Modifies grade plane definition to remove 
requirements. 


Administrative No 
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RED1-006-
22 


AISI Chapter 06 Adds AISI S250 to Chapter 6 References. Administrative No 
 


RED1-007-
22 


RESNET Chapter 06 Updates RESNET 301 Standard to 
ANSI/RESNET/ICC 301-2022 version in Chapter 


6. 


Administrative No 
 


RED1-008-
22 


R101, R101.1, 
R101.2, 101.2.1 


(New) 


Adds a new section R101.2.1 for Appendices to 
clarify that appendices do not apply unless 


specifically adopted. 


Administrative No 
 


RED1-009-
22 


R101, R101.1, 
R101.2, R101.3, 


R101.5, R101.5.1, 
SECTION R102 
(New), R101.4, 


R101.4.1, R108.3, 
R108.2, R108.1, 


R108.1.1, R108.1.2, 
R107.1, SECTION 
R107, SECTION 


R108 


Adds provisions in Section 101 Scope and 
General Requirements and Section 102 


Applicability to contain the same basic points for 
better clarity and ease of use. 


Administrative No 
 


RED1-010-
22 


R103 (New), 103.1 
(New), 103.2 (New), 


103.3 (New) 


Adds new section R103 for the creation of the 
code compliance agency. 


Administrative No 
 


RED1-011-
22 


R103.2.2 Adds a provision to section R103.2.2 for a solar 
ready zone to require the solar-ready system. 


Administrative No 
 


RED1-012-
22 


R105.2.2, R105.2.3 Removes redundant code provisions for framing 
and air-barrier rough-in inspections. 


Administrative No 
 


RED1-013-
22 


R105.2.3, R105.2.4, 
R105.2.5, R105.2.6 


Reorders the inspections so as to remain 
consistent with the logical order of inspections 


currently being done by inspectors. 


Administrative No 
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RED1-014-
22 


R105.2.4 Adds language to plumbing rough-in inspection 
for solar-ready zones. 


Administrative No 
 


RED1-016-
22 


R105.4, R105.4.1 
(New); IECC: 


R105.4.1.1 (New), 
R105.4.1.2 (New), 
R105.4.1.3 (New), 
R105.4.1.4 (New); 
IECC: R105.4.2 


(New) 


Adds new sections and language for approved 
third party inspection agencies in section R105. 


Administrative No 
 


RED1-017-
22 


R110, R110.1, 
R110.2, R110.3, 


R110.4 


Adds provisions to coordinate the means of 
appeals within the I-codes. 


Administrative No 
 


RED1-028-
22 


APPENDIX RH 
(New), RH101 (New), 
SECTION 202 (New), 


RH102 (New), 
RH401.2 (New), 
RH401.3 (New), 
RH406.2 (New), 


RH406.7.2.2 (New) 


Adds a new definition for CO2e Index based on 
the RESNET 301 Standard and adds Appendix 


RH for operational carbon rating and energy 
reporting. 


Administrative No 
 


RED1-031-
22 


R202 Revises the definition for simulated building 
performance to remove language about using a 


baseline rather than the standard reference 
design. 


Administrative No 
 


RED1-032-
22 


TABLE 
R402.4.1.1 (New) 


Modifies the requirements for HVAC register 
boots in Table R402.4.1.1 to align with earlier 


proposals. 


Administrative No 
 


RED1-035-
22 


R405.1, R405.2 Aligns language in R405.1 and R405.2 to align 
with new definitions for approved sources. 


Administrative No 
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RED1-043-
22 


R405.2 Editorial changes to clarify building performance 
compliance requirements for mixed fuel and all-


electric homes. 


Administrative No 
 


RED1-054-
22 


TABLE R405.2, 
R408.1, RE103.1 


Removes additional efficiency requirements 
from Table R401.2.5 to align with approved code 


proposals. 


Administrative No 
 


RED1-056-
22 


TABLE R405.2, 
TABLE R406.2 


Removed the dedicated row for HW pipe 
insulation and also removed the text "except 
Section R403.5.2" due to conflict in approved 


proposals. 


Administrative No 
 


RED1-065-
22 


R202, R406, R406.1, 
R406.2, TABLE 
R406.2, R406.3, 
R406.4, R406.5, 
TABLE R406.5, 
R406.6, R406.7, 


R406.7.1, R406.7.2, 
R406.7.2.1, 


R406.7.2.2, R406.7.3, 
R406.7.4, R406.7.5, 
R406.7.6, CHAPTER 
6 [RE], 6 ANSI, ANSI 


Chapter 06 (New) 


Editorial changes for R405 and R406 for clarity 
that multifamily ERIs are only performed on a 
dwelling unit and that common spaces are still 
subject to the other code requirements in R402 


through R404. Some edits maintain consistency, 
use defined terms, and underscore that the as-


built dwelling unit is also required to be 
compliant, not just the 'rated design' ERI. 


Administrative No For large MF, the average ERI of all dwelling 
units in the building should be permitted to be 


used to demonstrate compliance with the 
maximum ERI (rather than each individual 


dwelling unit being required to meet the max 
ERI). 


RED1-067-
22 


R406.5 Editorial changes to replace "appropriate" with 
"applicable". 


Administrative No 
 


RED1-073-
22 


R408.1; IECC: 
R408.2; IECC: 
TABLE R408.2, 


R408.2.3, R408.2.3 
(New) 


Provides editorial changes for clarity for 
compliance with R408 requirements and adds 


an addition electric hot water heating measure to 
Table R408.2. 


Administrative No 
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RED1-089-
22 


RC103.3, RC103.3.1 Adjusts the renewable energy contract duration 
from 10 to 15 years. 


Administrative No 
 


RED1-094-
22 


R103.2.2 Editorial changes to clarify the provisions and 
align structural load documentation 
requirements with other ICC codes. 


Administrative No 
 


RED1-107-
22 


R403.10 Aligns language for roof and gutter deicing 
controls with the commercial section C403.14.3 
which is to have the system off between sunset 


and sunrise. 


Administrative No 
 


RED1-111-
22 


R404.2, R404.2.1, 
R404.2.2 


Editorial changes for interior lighting control for 
clarity and to correct the defined terms. 


Administrative No 
 


RED1-112-
22 


R404.3 Editorial change to require residential exterior 
lighting controls comply with IECC-R rather than 


IECC-C. 


Administrative No 
 


RED1-116-
22 


R404.5 Editorial change to electric readiness for clarity. Administrative No 
 


RED1-128-
22 


R404.5.1 Editorial change from cooking products to 
cooking appliances for electric readiness. 


Administrative No 
 


RED1-131-
22 


R404.5.2 Editorial changes to simplify electric readiness 
requirements for clothes dryers. 


Administrative No 
 


RED1-137-
22 


R404.6.1.3 Editorial change to replace future solar electric 
with future renewable electric for electrical 


service reserve space for electric readiness 
requirements. 


Administrative No 
 


RED1-138-
22 


R404.6.1.4 Editorial changes for electrical interconnections 
to allow any renewable connection. 


Administrative No 
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RED1-145-
22 


R404.7, R404.7.1, 
R404.7.2, R404.7.3, 


R404.7.4.1, R404.7.4, 
R404.7.5.1 


Editorial changes to Electric Vehicle Power 
Transfer Infrastructure for clarity, usability and 


enforceability. 


Administrative No 
 


RED1-154-
22 


R404.7.1, R404.7.4 Moves the exceptions for the electric utility's lack 
of capacity to the quantity section. 


Administrative No 
 


RED1-157-
22 


R404.7.4 Adjusts the EVSE circuit capacity exception 
based on installed cost to account for projected 


inflation in 2023 and 2024. 


Administrative No 
 


RED1-182-
22 


R202, TABLE 
R408.2.1.3; IRCECC: 


SECTION 202, 
TABLE N1108.2.1.3 


Editorial changes for the new defined terms 
"low-sloped roof" and "steep-sloped roof" to "low 


slope" and "steep slope". 


Administrative No 
 


RED1-184-
22 PI 


N1102.5.1.2 Editorial change to move the details of the air 
leakage testing conditions before the exceptions 


for air leakage testing. 


Administrative No 
 


RED1-184-
22 PII 


R402.5.1.2 Editorial change to move the details of the air 
leakage testing conditions before the exceptions 


for air leakage testing. 


Administrative No 
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RED1-185-
22 


R102.1.1, SECTION 
202, R401.3, 


R402.1.5, R402.2.7, 
R402.2.9, TABLE 


R402.5.1.1, 
R402.5.1.2, R402.5.4, 
R402.5.6, R403.3.2, 
R405.2, R405.3.2.1, 
R405.3.2.2, TABLE 
R405.4.2(1), TABLE 


R406.2, R406.3, 
R406.7.2.1, 


R406.7.2.2, R408.2.1, 
R408.2.1.1, R502.2.1, 
R503.1.1, R503.1.1.4, 
R503.1.1.6, R503.1.5, 


R506.1; IRCECC: 
N1101.4, SECTION 


202, N1101.14, 
N1102.1.5, 
N1102.2.7, 
N1102.2.9, 


N1102.4.5, TABLE 
N1102.5.1.1, 
N1102.5.1.2, 
N1102.5.4, 


N1102.5.6, N1105.2, 
N1105.3.2.1, 


N1105.3.2.2, TABLE 
N1105.4.2(1), TABLE 


N1106.2, N1106.3, 
N1106.7.2.1, 
N1106.7.2.2, 
N1108.2.1, 


N1108.2.1.1, 
N1108.2.4, 
N1110.2.1, 


Editorial changes to the residential provisions by 
replacing instances of "building envelope", 
"thermal envelope" and "envelope" with the 
defined term "building thermal envelope". 


Administrative No 
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N1111.1.1, 
N1111.1.1.4, 
N1111.1.1.6, 


N1111.1.5, N1114.1 


RED1-186-
22 


R102, R102.1.1, 
SECTION R402, 


R402.1.5, R402.2.1, 
R402.2.2, R402.2.5, 
R402.4.3, R402.4.4, 


SECTION R405, 
R405.2, SECTION 


R406, R406.3, 
SECTION R408, 
R408.2, TABLE 


R408.2, R408.2.1.1 


Editorial change to replace Total UA with 
thermal conductance (TC). 


Administrative No 
 


RED1-189-
22 


R202 Editorial change to remove "black body" with an 
emissions scale for the definition of emittance. 


Administrative No 
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RED1-191-
22 PI 


R202 Editorial change to account for "non-structural" 
exterior wall elements in the definition for 


exterior wall envelope. 


Administrative No 
 


RED1-191-
22 PII 


R202 Editorial change to account for "non-structural" 
exterior wall elements in the definition for 


exterior wall envelope. 


Administrative No 
 


RED1-194-
22 


R303.1.5 (New), 
R303.1.1, R303.2.2 


Adds a new section for air spaces to ensure air 
space R-values are properly specified and 


applied for both reflective and non-reflective air 
spaces. 


Administrative No Air space R-values can vary by as much as a 
factor of 8 depending on various conditions of 


use (see ASHRAE 90.1 Appendix A). 


RED1-196-
22 


R402.1 Editorial change to clarify that there are two 
options that can be used to demonstrate 


compliance with the residential prescriptive 
building thermal envelope provisions. 


Administrative No 
 


RED1-204-
22 


TABLE R402.1.2; 
IECC: TABLE 


R402.1.3 


Editorial change to the footnotes for fenestration 
U-factors to clarify the conditions based on rows 
instead of columns and remove the exceptions. 


Administrative No Footnotes should not contain requirements; 
they should be explanatory. Since there 


should be no requirements in footnotes there 
should be no exceptions. There are no 


columns for fenestration u-factors or SHGC; 
there are rows. 


RED1-208-
22 


R402.1.5, R405.2, 
R405.4.2, TABLE 


R405.4.2(1), R406.3; 
IECC: R402.2.10 


Editorial changes in the performance and ERI 
compliance sections to account for the changes 
in the UA calculation to Thermal Conductance 


(TC) and updated Table R405.4.2(1) to account 
for slab-on-grade U-factor and perimeter. 


Administrative No 
 


RED1-210-
22 


R402.2.10 Editorial change to remove the language "in 
contact with the ground" from the section for 


slab-on grade floors as it was redundant. 


Administrative No 
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RED1-211-
22 


R402.2.11.1 Editorial changes to reformat and clarify crawl 
space wall insulation installation requirements to 


align better with the basis of the R-value 
requirements for crawl space walls. 


Administrative No 
 


RED1-212-
22 


R402.2.3, R402.2.3.1 Editorial changes to differentiate between wood 
and steel framing. The title of R402.2.3.1 is 
changed to differentiate between roof/floor 


trusses and attic knee-walls 


Administrative No 
 


RED1-217-
22 


R402.2.9.1 Editorial change to the prescriptive basement 
wall insulation installation to account for the wall 
insulation depth of the proposed or rated design 


in the performance compliance paths. 


Administrative No 
 


RED1-218-
22 


R402.3 Editorial change to remove the commentary as 
part of the definition for radiant barriers. 


Administrative No 
 


RED1-222-
22 


R402.5.1.2, 
R402.5.1.4 


Editorial changes to section on air leakage 
testing for clarity and to improve organization as 


well as establishes a cfm/ft2 metric as an 
alternative to ACH50. 


Administrative No 
 


RED1-224-
22 PI 


R402.5.1, R402.5.1.2, 
R402.5.1.3 (New), 


R402.5.1.3, 
R402.5.1.4; IECC: 


TABLE R405.2, 
TABLE R406.2 


Editorial updates to separate the mandatory 
maximum air leakage rate from the test method 
section by moving the existing language into a 


separate section identified as mandatory. This is 
intended to improve the code readability and the 


ease of understanding the code. 


Administrative No 
 


RED1-224-
22 PII 


N1102.5.1, 
N1102.5.1.2, 


N1102.5.1.3 (New), 
N1102.5.1.3, 


N1102.5.1.4 (New), 


Editorial updates to separate the mandatory 
maximum air leakage rate from the test method 
section by moving the existing language into a 


separate section identified as mandatory. This is 
intended to improve the code readability and the 


ease of understanding the code. 


Administrative No 
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TABLE N1105.2, 
TABLE N1106.2 


RED1-226-
22 


TABLE R402.5.1.1 Editorial change to remove "sealed" from 
"sealed air barrier" as part of the air barrier, air 
sealing and insulation installation requirements. 


Administrative No 
 


RED1-229-
22 


TABLE R402.5.1.1 Editorial changes to the common walls as part of 
the air barrier, air sealing and insulation 


installation requirements. 


Administrative No 
 


RED1-230-
22 


TABLE R402.5.1.1 Editorial changes to the floors as part of the air 
barrier, air sealing and insulation installation 


requirements. 


Administrative No 
 


RED1-231-
22 


TABLE R402.5.1.1 Editorial changes to the electrical, 
communication and other equipment boxes as 
part of the air barrier, air sealing and insulation 


installation requirements. 


Administrative No 
 


RED1-233-
22 


TABLE R402.5.1.1 Editorial changes to the showers, tubs and 
fireplaces as part of the air barrier, air sealing 


and insulation installation requirements. 


Administrative No 
 


RED1-235-
22 


TABLE R402.5.1.1 Editorial changes to the knee walls as part of the 
air barrier, air sealing and insulation installation 


requirements. 


Administrative No 
 


RED1-237-
22 


R402.5.1.2 Editorial change relating to water gauge to keep 
the units consistent with other units in the code 


section. Also changed the “dwelling unit 
enclosure area” to italic font is to inform the user 


Administrative No 
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that “dwelling unit enclosure area” is a defined 
term in Chapter 2. 


RED1-243-
22 PI 


R402.5.4 Relocates section for rooms containing fuel 
burning appliances. 


Administrative No 
 


RED1-243-
22 PII 


N1102.5.4 Relocates section for rooms containing fuel 
burning appliances. 


Administrative No 
 


RED1-249-
22 


R405, R405.1, 
R405.2, R405.3, 


R405.3.1, R405.3.2, 
R405.3.2.1, 


R405.3.2.2, R405.4, 
R405.4.1, R405.4.2, 
TABLE R405.4.2(1), 


R405.5.1 


Editorial changes to clarify that R-2 buildings 
show compliance at the dwelling unit level where 
common spaces shall follow the requirements of 


R401 through R404 and updates HVAC 
efficiencies to SEER2, HSPF2 and UEF. 


Administrative No 
 


RED1-250-
22 


TABLE R405.2, 
TABLE R406.2; 


IECC: R402.2.10, 
R402.2.10.1, 


R402.2.10.2 (New), 
R402.2.11, 


R402.2.11.2 (New) 


Editorial changes to the slab-on-grade floors and 
crawl space walls requirements to work better 
with performance paths to provide flexibility in 


design while still meeting the mandatory 
requirements. 


Administrative No 
 


RED1-251-
22 


TABLE R405.4.2(1) Adds a 0.25 cfm50/ft2 metric for the air leakage 
threshold for attached units and smaller homes 
when using the prescriptive compliance option 
and adds those same metrics/thresholds to the 


Standard Reference Design (SRD). 


Administrative No 
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RED1-252-
22 


TABLE R405.4.2(1); 
IRCECC: TABLE 


N1105.4.2(1) 


Editorial change to replace two instances of 
"solar absorptance" with "solar reflectance" and 


the associated values to make all uses 
consistent throughout the residential provisions. 


Administrative No 
 


RED1-253-
22 


R407.2; IECC: 
TABLE C402.4 


Replaces the IECC-C requirement for Table 
C402.3 with options from the new Table R407.1. 


Administrative No 
 


RED1-254-
22 


R408.2 Editorial changes in section R408 for 
fenestration in order to make the section more 


usable, improve the accuracy of credits 
allocated, and improve clarity and consistency. 


Administrative No 
 


RED1-255-
22 


R408.2.1.3, TABLE 
R408.2; IRCECC: 


N1108.2.1.3, TABLE 
N1108.2 


Editorial changes to the cool roof/solar 
reflectance energy credits to ensure that, when 


a cool roof is selected, it can be expected to 
improve energy efficiency. 


Administrative No 
 


RED1-256-
22 


R408.2.1.3; IRCECC: 
N1108.2.1.3 


Editorial changes to further clarify the roof 
reflectance criteria options are only required in 
specific climate zones based upon the "TBD" 


credits in Table R408.2 (N1108.2). 


Administrative No 
 


RED1-257-
22 


TABLE R408.2.1.3, 
R408.2.1.3.1; 


IRCECC: TABLE 
N1108.2.1.3, 


N1108.2.1.3.1; IECC: 
ASTM Chapter 06 


(New) 


Editorial changes to clean up the roof 
reflectance provisions in Section R408 and 


Section N1108. 


Administrative No 
 


RED1-260-
22 


R503.1.1 Editorial change to replace “building envelope” 
to the defined term in Chapter 2, “building 


thermal envelope”, and to italicize the defined 
terms “building” and “roof recover” in the same 


code section. 


Administrative No 
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RED1-261-
22 


APPENDIX RF, RF 
101 (New), RF101 


Adds new sections to Appendix RF for the scope 
and purpose of the appendix and related general 
requirements important to proper application of 


the appendix in coordination with the IECC 
standard and also related IRC building code 


provisions. 


Administrative No 
 


RED1-264-
22 


R501.2, R501.4, 
R501.5, R501.6, 


R501.7, R503.1.1.2, 
R503.1.1.3, 


R503.1.1.5, R505.1, 
R505.1.1 


Editorial changes to clarify the existing chapter 5 
language and the new chapter 5 language from 


public comment draft #1. 


Administrative No 
 


RED1-268-
22 


R503.1.1, R503.1.1.1, 
R503.1.1.2, 
R503.1.1.3, 
R503.1.1.4, 
R503.1.1.5, 


R503.1.1.6, TABLE 
R402.1.2, TABLE 


R402.1.3 


Coordinates with changes made to Section 
C503.1 of the commercial provisions based on 
additional input and review by the commercial 


subcommittee that occurred after the residential 
existing buildings and main committees had 
completed action these sections. The two 
proposals intended to make the two codes 


consistent. Primarily editorial and formatting 
coordination between the IECC-C and IECC-R 


for alterations. 


Administrative No 
 


RED1-271-
22 


R503.1.1.3 Editorial changes to improve clarity for use of 
the IRC for R-2, R-3, and R-4 buildings three 
stories or less that are regulated by the IECC-


Residential Provisions and the IBC. 


Administrative No 
 


RED1-273-
22 


R503.1.1.3 Editorial changes for above grade wall 
alterations to address conflicts with vapor 


retarder and wind resistance requirements. 


Administrative No 
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RED1-277-
22 


R503.1.5 Removes the exterior wall envelope definition 
and replaced with building thermal envelope. 
Exterior wall envelope was used only once in 
Section R503.1.5 in the entire IECC-R code. 


Administrative No 
 


RED1-280-
22 PI 


R202 Removes the zonal heating definition. Administrative No 
 


RED1-280-
22 PII 


N1101.6 Removes the zonal heating definition. Administrative No 
 


RED1-281-
22 


Chapter 6 Updates the reference standards related to air 
leakage assessment in order to keep the 


references current. 


Administrative No 
 


RED1-283-
22 


R202 Changes pilot light definitions with industry 
terms consistent with the source of the 


definition. 


Administrative No 
 


RED1-284-
22 PI 


R202 Changes pilot light definitions with industry 
terms consistent with the source of the 


definition. 


Administrative No 
 


RED1-284-
22 PII 


R202 Changes pilot light definitions with industry 
terms consistent with the source of the 


definition. 


Administrative No 
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RED1-285-
22 


SECTION 202 (New), 
SECTION 202, 


R401.3, R402.2.9, 
TABLE R402.5.1.1, 


SECTION R403, 
R403.3, R403.3.1, 


R403.3.2, R403.3.3, 
R403.3.3.1, R403.3.4, 
R403.3.4.1, R403.3.5, 


R403.3.6, TABLE 
R403.3.6, R403.3.7, 


R403.3.8, TABLE 
R403.6.2, SECTION 
R405, R405.3.2.1, 


TABLE R405.4.2(1), 
TABLE R405.4.2(2), 


SECTION R408, 
TABLE R408.2, 


R408.2.4, SECTION 
R502, R502.2.2, 
SECTION R503, 


R503.1.2, R503.1.2.1, 
R503.1.2.3; IECC: 
R403.3.1 (New) 


Updates the duct sections for new construction 
and existing buildings to better define what is 


meant with ducts, ductwork and duct systems so 
to better clarify ducts in conditioned space and 


components in total duct leakage tests. Reduces 
use of "rough-in" and "post construction" 


phrases, adds a test exemption for ductless 
systems or ducted systems with not more than 


10 ft of ductwork when in conditioned space and 
provides a greater duct leakage allowance with 


a greater amount of return ductwork. 


Administrative No This proposal was a massive re-write of 
sections pertaining to duct systems to clarify 


definitions and requirements to determine duct 
location and total duct leakage. 


RED1-286-
22 


R402, R402.5.1, 
R402.5.2, R402.5.2.1, 


SECTION R403, 
R403.1, R403.1.1, 


R403.1.2, R403.1.3, 
R403.14 (New), 


R403.14.1 (New), 
SECTION R405, 
TABLE R405.2, 
SECTION R406, 
TABLE R406.2, 


CHAPTER 6 [RE], 


Moves the gas fireplace efficiency requirement 
from the R402.5 Building Thermal Envelope 


section, into the R403 (Systems) section. The 
gas fireplace efficiency was also combined with 
the continuously burning pilot light requirements 


into a new section. 


Administrative No 
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CSA Chapter 06, 
ANSI Chapter 06, 
R404.1.5 (New) 


RED1-287-
22 


R402.5.2.1 Editorial changes for the section to use the full 
designation of the referenced standards. 


Administrative No 
 


RED1-290-
22 


R403.1.2 Editorial change for clarity for heat pump 
supplementary heat. 


Administrative No 
 


RED1-292-
22 


R403.1.2; IRCECC: 
N1103.1.2 


Expands the fuel types possible for heat pump 
supplementary heat. 


Administrative No 
 


RED1-296-
22 


R403.1.3 Makes editorial changes for continuously 
burning pilot lights and adds an exception for 


gas-fired appliances using pilots within a listed 
combustion safety device. 


Administrative No 
 


RED1-298-
22 


R403.1.3 Editorial changes to the code language to use 
proper designation of the referenced standard. 


Administrative No 
 


RED1-299-
22 


R403.11.2 Editorial updates to the exception language to 
be consistent with other changes in the code for 
multiple types of renewable energy systems that 


can be used for pool heating. 


Administrative No 
 


RED1-302-
22 


R403.3.2 Editorial change to clarify that the exception 
applies to duct insulation. The building assembly 
insulation requirements of Item 3.3 must be met. 


Administrative No 
 







PNNL-35986 


Appendix A A.39 
 


RED1-305-
22 


R403.3.3 Editorial changes to clarify duct location in 
ceiling. 


Administrative No 
 


RED1-313-
22 


R403.5.4, R408.2.3, 
R408.2.3.1, 


R408.2.3.1.1 (New); 
IECC: TABLE 


R403.5.4 


Editorial changes to the language for compact 
hot water design which clarify the requirements 


and moves section for water volume 
determination to the energy credits section. 


Administrative No 
 


RED1-315-
22 


R403.5.5; IECC: 
Table R403.5.5 


(New); IECC: 6 AHRI 


Adds AHRI Standard 1430 for demand flexible 
electric resistance storage and electric heat 


pump water heaters (HPWH)s capable of load 
management that policymakers can use, state 
government, electric utilities, authorized third 
parties, manufacturers, designers, installers, 


contractors, and users. 


Administrative No By providing standardized requirements for 
Demand Flexible Electric Storage Water 


Heaters (DFWH), utilities and load 
management program managers can be 


assured that DFWHs can communicate using 
standard hardware and software. 


RED1-318-
22 


R403.6; IRCECC: 
N1103.6 


Editorial changes for mechanical ventilation to 
include dwelling units. 


Administrative No 
 


RED1-321-
22 


TABLE R403.6.2 Editorial modifications to the fan efficacy table to 
improve clarity and improve alignment with the 


IECC-C fan efficacy table. 


Administrative No 
 


RED1-322-
22 


TABLE R403.6.2 Editorial changes to remove the commercial 
reference with a residential code reference for 
the mechanical ventilation system fan efficacy 


table. 


Administrative No 
 


RED1-324-
22 


R403.6.3 Editorial change to remove language for 
programmable airflow settings in airflow 


measurement tools since testing is in 
accordance with ANSI/RESNET/ICC 380 which 


does not have these limitations. 


Administrative No 
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RED1-325-
22 


R403.7, R403.7.1 Editorial changes for clarity with electric 
resistance space heating and removal of 


exceptions. 


Administrative No 
 


RED1-329-
22 


R403.8; IECC: 
R403.5.2 (New), 
R403.9 (New), 


R403.9.1 (New), 
R403.9, R403.10, 
R403.9.4 (New) 


Revisions to systems serving multiple units, 
space heating outside building thermal 


envelope, and snow and deicing controls to 
remove all IECC-C references. 


Administrative No 
 


RED1-330-
22 


R404.1 Editorial changes to lighting equipment to clarify 
that range hoods are exempt based on concerns 
for durability and viability of high-efficacy lighting 


exposed to the elevated temperatures 
associated with residential cooking. 


Administrative No 
 


RED1-335-
22 


R404.5.3 Editorial changes intended to make all the 
sections under R404.5 consistent. 


Administrative No 
 


RED1-336-
22 


R405.4, R405.4.1, 
R405.4.2, TABLE 


R405.4.2(1) 


Editorial changes to the Standard Reference 
Design should be modeled with a 40 gallon 


electric resistance storage water heater when 
the Proposed Design is a heat pump water 


heater. This approach is also the same as that 
used in the ERI Path and similar to the approach 
used to calculate points for HPWHs in R408.2.3. 


Administrative No 
 


RED1-337-
22 


TABLE R405.4.2(1) Editorial clarification and reorganization to 
improve usability for air leakage rate, 


mechanical ventilation rate and fan energy. 


Administrative No 
 


RED1-340-
22 


TABLE R405.4.2(1) Editorial changes to use proper terminology for 
the non-electric energy sources for these space 


heating appliances. 


Administrative No 
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RED1-343-
22 


TABLE R408.2, 
R408.2.5 


Editorial changes for improved air sealing and 
efficient ventilation measures and adds a fifth 
efficiency measure for HRV/ERV for buildings 


meeting prescriptive air leakage rates. 


Administrative No 
 


RED1-365-
22 


R403.6.3, R403.6.4 
(New) 


Adds a methodology for sampling testing of 
mechanical ventilation systems in dwelling units. 


Administrative No 
 


REPI-009-
21 


R105.2, R105.2.1, 
R105.2.2, R105.2.3 


(New), R105.2.3, 
R105.2.4, R105.2.5 


Editorial changes for inspections to separate the 
inspection of the framing and air-barrier from the 


insulation and fenestration during rough-in. 


Administrative No 
 


REPI-011-
21 


R202 (New), 
R303.1.1 


Adds new definitions for reflective insulation and 
enclosed reflective air space to define conditions 


in the building thermal envelope insulation. 


Administrative No The proposal adds specific requirements 
similar to those for the other insulation 


materials (as well as appropriate definitions) 
for a type of material, (reflective insulation) 


that has been in the market place for over 35 
years and has had nationwide distribution and 


installation. These products are well 
established and have two associated ASTM 


Standards, ASTM C727, Standard Practice for 
Installation and Use of Reflective Insulation in 


Building Constructions, and ASTM 
C1224,Standard Specification for Reflective 


Insulation for Building Applications. 


REPI-013-
21 


R202 (New), 
R303.2.2 


(N1101.11.2) (New), 
ASTM Chapter 06 


(New) 


Adds a definition for radiant barrier and adjusts 
requirements to clarify that radiant barriers are 


not required but only when installed. 


Administrative No 
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REPI-026-
21 


R202 (New), TABLE 
R402.1.2, R402.2.9, 
R402.1.2, R402.1.3, 


R402.1.5 


Adds new definition for slab F-Factor, clarifies 
slab on-grade requirements and modifies the 


equation to the overall UA compliance equation 
to include slab perimeter multiplied by the F-


Factor. 


Administrative No Residential building energy codes that are 
based on any version of the International 


Energy Conservation Code (IECC) typically 
allow compliance to be demonstrated in 


several ways, one of which is a component 
tradeoff approach whereby prescriptive 


requirements for some building components 
may be relaxed in trade for corresponding 


improvements in other components. 
Calculations for this component tradeoff are 


based on maintaining a maximum overall 
building UA value, which is the sum across all 
building envelope components of the product 
of each component’s U-factor (conductance) 
and area. For slabs on grade, the component 
UA is based on an F-factor rather than a U-


factor and is multiplied by the slab-edge 
perimeter length rather than slab area. 


REPI-030-
21 


TABLE R402.1.2, 
TABLE R402.1.3 


Transposes the rows and columns of Tables 
R402.1.2 and R402.1.3 for consistency with 


IECC-C format. 


Administrative No 
 


REPI-035-
21 


TABLE R402.1.3, 
R402.2.7 


Adds prescriptive R-value options to Table 
R402.1.3 for floors above unconditioned spaces 
(e.g., crawlspaces, floor overhangs, etc.) to align 


with the primary insulation options as done for 
above-grade walls. The options are cavity 


insulation only, cavity plus continuous insulation, 
and continuous insulation only. 


Administrative No 
 


REPI-037-
21 


R402.2.10, 
R402.2.10.1 


Offers direction for installation of crawlspace 
wall insulation installation for performance, 


clarity and ease of compliance. The standing 
language does not address insulating from the 


Administrative No 
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outside and ambiguously speaks to insulating 
the rim joist or “the depth of the floor”. 


REPI-040-
21 


R402.2.6, TABLE 
R402.2.6, AISI (New) 


Requires the U-factors for steel-framed ceilings, 
walls and floor assemblies determined in 


accordance with AISI S250 but still meet the 
requirements of Table R402.1.2. 


Administrative No 
 


REPI-042-
21 


Definition, R402.3 
(N1102.3) (New), 
ASTM Chapter 06 


Adds a definition for radiant barrier and adjusts 
requirements to clarify that radiant barriers are 


not required but only when installed. 


Administrative No 
 


REPI-043-
21 


R402.4, R402.4.1.2, 
ASTM Chapter 06 


(New) 


Adds an additional reference test method, ASTM 
E3158 for air leakage testing requirements. This 
test method has already been included in the list 
of acceptable test methods for whole building air 


leakage testing in the IECC-C but was not 
added to the parallel section of the IECC-R. 


Administrative No 
 


REPI-047-
21 


TABLE R402.4.1.1 Updates the language for air barrier and 
insulation installation criteria for ceilings/attics in 


Table R402.4.1.1 


Administrative No 
 


REPI-051-
21 


TABLE R402.4.1.1 Updates the language for air barrier and 
insulation installation criteria for common walls 


in Table R402.4.1.1 


Administrative No 
 


REPI-052-
21 


TABLE R402.4.1.1 Updates the language for air barrier and 
insulation installation criteria for showers, tubs 


and fireplaces in Table R402.4.1.1 


Administrative No 
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REPI-053-
21 


TABLE R402.4.1.1 Updates the language for air barrier and 
insulation installation criteria for electrical 


communication and other equipment boxes, 
housings and enclosures in Table R402.4.1.1 


Administrative No 
 


REPI-054-
21 


TABLE R402.4.1.1 Updates the language for air barrier and 
insulation installation criteria for windows, 
skylights and doors in Table R402.4.1.1 


Administrative No 
 


REPI-055-
21 


R402.4.1.1, TABLE 
R402.4.1.1 


Clarifies the language for air barrier and 
insulation installation criteria for rim joists in 


Table R402.4.1.1 


Administrative No 
 


REPI-057-
21 


R402.4.1.2 Updates the language for air leakage testing by 
adjusting the air leakage units and to clarify the 


code intent and align terminology with the 
commercial air barrier testing provisions. 


Administrative No 
 


REPI-058-
21 


R402.4.1.2 Moves the exceptions for dwelling unit air 
leakage testing within the main exceptions for 


overall air leakage testing. 


Administrative No 
 


REPI-061-
21 


R402.4.1.4 Aligns residential code language for dwelling 
unit sampling with the commercial provisions of 


the 2021 IECC and RESNET sampling 
guidelines so that envelope leakage testing 


requirements for a multi-family (R2 
classification) project that is 3 stories or lower in 


height (and that falls under the Residential 
provisions of the IECC) will be tested at the 


same rate as apartment building that is 4 stories 
or taller in height (and falls under the 
Commercial provisions of the IECC). 


Administrative No 
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REPI-066-
21 


CHAPTER 4 [RE], 
R402.4.6 


Editorial revision to air-sealed electrical and 
communication boxes by clarifying the 


requirements only apply where air-sealed boxes 
are selected as permitted by the table and 
applies to those boxes that penetrate the 


thermal envelope thus necessitating the need for 
an air barrier or air-sealed box. 


Administrative No 
 


REPI-069-
21 


R202 (New), R403.1 
(N1103.1) (New), 
R403.1, R403.6.1, 


R403.8, R404.2 
(N1104.2) (New), 
R404.2, R404.3 


(N1104.3) (New), 
R404.3, R404.4 
(N1104.4) (New) 


Aligns the requirements of multifamily dwelling 
units between the IECC-R and the IECC-C in 


terms of system design, control and stringency 
between a 3-story MF building and a 4-story MF 


building. 


Administrative No 
 


REPI-078-
21 


SECTION 202, 
R403.3.1, TABLE 


R405.4.2(1) 


Adds a new definition for Distribution System 
Efficiency (DSE) for consistency with language 


in Table R405.4.2(1). 


Administrative No 
 


REPI-079-
21 


R403.3.2 Adds requirement for ducts located in sealed 
attics to contain vapor diffusion ports to reduce 
condensation on ductwork. The existing IRC 


language allows sealed attics with vapor 
diffusion ports. 


Administrative No 
 


REPI-082-
21 


R403.3.3 Adds requirement for ducts buried within ceiling 
insulation to have vapor diffusion ports and be in 
compliance with vapor retarder requirements for 


climate zones 0A, 1A, 2A and 3A. 


Administrative No 
 


REPI-083-
21 


R403.3.3.1 Adjusts language to allow any framing 
dimensions for effective R-Value of deeply 


Administrative No 
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buried ducts given the language in R403.3.3 is 
sufficient to fully insulate the ducts. 


REPI-087-
21 


R403.4.1 Clarifies the intent for protection of pipe 
insulation from weather and to ensure the 


insulations thermal conductivity energy savings 
integrity lasts the life of the mechanical system 


as per the intent of the code. 


Administrative No 
 


REPI-094-
21 


R403.6.1 Clarifies the requirements for heat or energy 
recovery ventilation to use the new definition for 


balanced ventilation system and the term 
sensible recovery efficiency. 


Administrative No 
 


REPI-095-
21 


R403.6.2, TABLE 
R403.6.2, CSA 


Chapter 06 (New), 
ASHRAE Chapter 06 


(New) 


Aligns residential fan efficacy table with the 
commercial fan efficacy table, the ASHRAE 90.1 


fan efficacy table and the ENERGY STAR 
Ventilation Fans v4.1 specifications. 


Administrative No 
 


REPI-096-
21 


R403.6.3 Adds new requirement for mechanical ventilation 
system testing to use the ANSI/RESNET/ICC 
380 Standard and updates the exception for 
kitchen range hoods or for testing where the 
ventilation system has integrated diagnostic 


tools used for airflow measurement. 


Administrative No 
 


REPI-101-
21 


R404.1 Adds an exception for lighting equipment that 
clarifies the section's intent in regard to lighting 


that is used for germicidal or antimicrobial 
purposes and is aligned with the IECC-C 


Section C405.3.1 exception for antimicrobial 
lighting. 


Administrative No 
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REPI-102-
21 Part I 


R202, R404.1 Editorial change to correct the terminology used 
to describe lightning equipment and relocates 
the efficacy criteria from the definition of “high-


efficacy light sources” to R404.1 to improve 
clarity. 


Administrative No 
 


REPI-102-
21 Part II 


R202, N1104.1 Editorial change to correct the terminology used 
to describe lightning equipment and relocates 
the efficacy criteria from the definition of “high-


efficacy light sources” to R404.1 to improve 
clarity. 


Administrative No 
 


REPI-105-
21 


TABLE R404.1 
(TABLE N1104.1) 
(New), R404.1.1, 


R404.1.2 (N1104.1.1) 
(New), R404.1.3 


(N1104.1.2) (New), 
R404.1.4 (N1104.1.3) 


(New), R404.1.5 
(N1104.1.4) (New) 


Adds the requirements for exterior lighting power 
allowance applicable to residential occupancies 


from the commercial energy provisions and 
places these requirements directly within the 


residential code language. Also adds an 
additional exception intended to cover one- and 
two-unit R-2 buildings that may fall outside of the 


scope of the IRC. 


Administrative No 
 


REPI-106-
21 


R202 (New), R404.2, 
R404.2.1 (N1104.2.1) 


(New), R404.2.2 
(N1104.2.2) (New) 


Adds new definition for Automatic Shut-Off 
Control and clarifies application of lighting 


controls in residential occupancies. The revised 
rule adds a separate lighting control requirement 


for habitable spaces that includes both 
automatic and non-automatic control function 
and adds automatic occupant sensor control 
only to specific, non-habitable spaces of a 
residence. The revised language includes 
provisions to ensure the occupants can 


manually turn the lighting on and off 
independently of the occupant sensor control. 


Administrative No 
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REPI-108-
21 


R404.2 Clarifies that the control requirements only apply 
to interior lighting fixtures and removes the 
language about exterior lighting fixtures to 


prevent confusion. 


Administrative No 
 


REPI-117-
21 


R405.2 Adds exception for the use of energy costs to 
determine R405 performance-based compliance 


to use site energy in Btu or Btu/sq ft could be 
used for all-electric buildings with on-site 


renewable energy installed. 


Administrative No 
 


REPI-120-
21 


TABLE R405.2, 
TABLE R406.2 


Updates the mandatory requirements Tables 
R405.2 and R406.2 to ensure parity between the 


performance compliance paths. 


Administrative No 
 


REPI-121-
21 


R405.2, CHAPTER 6 
[RE], ASHRAE 


Chapter 06 (New) 


Updates the source energy multiplier/conversion 
factors based on ASHRAE Standard 105 or a 


data source approved by the code official. 


Administrative No 
 


REPI-124-
21 


TABLE R405.4.2(1) Updates the mechanical ventilation rate for the 
R405 Standard Reference Design to be adjusted 


by the design home air leakage rate. 
Performance Path Ventilation Rate adjustment 


to B x M in the Standard Reference Design. 


Administrative No This proposal permits builders and 
homeowners to increase mechanical 


ventilation rates to a more reasonable level 
without imposing an IECC performance path 


penalty. 


REPI-129-
21 


R406.3.2 Updates the Energy Rating Index (ERI) 
compliance path in the IECC by updating the 


mandatory thermal envelope backstop for 
projects with on-site generation by incorporating 
a UA trade-off and basing the requirements on 


the current IECC. 


Administrative No 
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REPI-140-
21 


R408.2.5 Removes a conflict between the HRV/ERV fan 
efficacy of this section and that of Table 


R403.6.2 and clarifies that performance values 
should be the listed values, uses the same SRE 
reference temperature as is required in Section 
R403.6.1) and permits recirculation defrost to be 


used in all climate zones but Climate Zone 8. 


Administrative No 
 


REPI-153-
21 


APPENDIX RC, 
SECTION RC101, 


RC101.1 


Simplifies the scope statement of Appendix RC - 
Zero Energy Appendix. 


Administrative No 
 


REPI-154-
21 


APPENDIX RC, 
SECTION RC102, 


RC102.2 


Changes title of Appendix RC from Zero Energy 
Residential Buildings to Zero Net Energy 


Residential Buildings. 


Administrative No 
 


REPI-156-
21 


APPENDIX RC, 
SECTION RC102, 


RC102 (New), 
SECTION RC103 
(New), RC102.1, 
RC102.2, TABLE 


RC102.2 


Reorganizes Appendix RC to improve readability 
and structure of the language by moving defined 


words to a definitions portion within the 
Appendix. Editorial changes to renumber 


sections based on these changes. 


Administrative No 
 


REPI-157-
21 


APPENDIX RC, 
SECTION RC102, 


R102.2 (New), 
RC102.2, TABLE 


RC102.2, ASHRAE 
Chapter 06 (New) 


Adds a reference to ASHRAE Standard 90.2 to 
allow ERI requirements from ASHRAE 90.2 
Table 6-1 for compliance with Appendix RC. 
Also adjusts the language for on-site power 


production. 


Administrative No 
 


REPI-158-
21 


R202, SECTION 
R404, R404.4 


(N1104.4) (New), 
R406.7.3, RC102.3 
(AX102.3) (New) 


Adds a definition for Renewable Energy 
Certificate (REC) and new language to Section 


R404 to require REC documentation where 
renewable energy power production is used for 


compliance. 


Administrative No 
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REPI-160-
21 


RC102.2 Changes the renewable energy purchase 
contract from 15 to 10 years and utilizes the 


defined term for renewable energy resources. 


Administrative No 
 


REPI-161-
21 


RC102.2 Adds new definitions for use in Appendix RC 
and adds options for financial renewable energy 
power purchase agreement and using the newly 
defined terms for the off-site renewable power. 


Administrative No 
 


REPI-165-
21 


TABLE R402.1.2, 
R402.1.3, APPENDIX 


RD (New), RD101 
(New), RD101.1 
(New), TABLE 


RD101.1 (New), 
RD101.2 (New), 
RD101.3 (New), 


RD102 (New), RD103 
(New), RD104 (New), 
RD105 (New), RD106 


(New) 


Establishes Appendix RD to expand R-value 
options for determining compliance with the U-
factor criteria prescribed in Section R402.1.2 of 


the IECC residential provisions. 


Administrative No 
 


(a) Proposal numbers are as assigned by the ICC (https://energy.cdpaccess.com/live/cah/). 
(b) Code sections refer to the 2021 IECC. Sections may be renumbered by the ICC in the 2024 IECC. 
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Appendix B – Prototype Building Model Description 
B.1 Single-Family Prototype Model 


 Item Description Data Source 


General  


  Vintage New Construction   


  Locations See under Section 1.2.2 


Reference: Methodology for 
Evaluating Cost-Effectiveness of 
Residential Energy Code 
Changes 


  Available fuel types Natural Gas/Electricity/Fuel Oil   


  Building Type (Principal 
Building Function) Residential   


  Building Prototype Single-family detached   


Form 


  Total Floor Area (ft2) 2,376  
(29.8' x 39.8' x 2 stories) 


Reference: Methodology for 
Evaluating Cost-Effectiveness of 
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 Item Description Data Source 


General  


  Building shape  


  


Residential Energy Code 
Changes 


  Aspect Ratio  1.33 


  Number of Floors 2   


  Window Fraction 
(Window-to-Floor Ratio) Average Total: 15.0% divided equally among all facades 


Reference: Methodology for 
Evaluating Cost-Effectiveness of 
Residential Energy Code 
Changes 


  Window Locations All facades   


  Shading Geometry None   


  Orientation Back of the house faces North (see image)   


  Thermal Zoning The house is divided into three thermal zones: 'living space', 'attic' and 
'crawlspace', 'heated basement', 'unheated basement' when applicable   


  Floor to ceiling height  8.5’   
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 Item Description Data Source 


General  


Architecture         


  Exterior walls         


   Construction 
Wood-Frame Walls (2x4 16" O.C. or 2x6 24" O.C.) 


1" Stucco + Building Paper Felt + Insulating Sheathing (if applicable) + 7/16" 
Oriented Strand Board + Wall Insulation + 1/2" Drywall 


  


  
 U-factor (Btu / h * ft2 * °F) 
and/or 
 R-value (h * ft2 * °F / Btu) 


IECC Requirements 
Residential; Walls, above grade, Wood Frame IECC 


   Dimensions Based on floor area and aspect ratio    
   Tilts and orientations Vertical   


  Roof         
   Construction Asphalt Shingles   


  
 U-factor (Btu / h * ft2 * °F) 
and/or 
 R-value (h * ft2 * °F / Btu) 


IECC Requirements 
Residential; Roofs, Insulation entirely above deck IECC  


   Tilts and orientations Gabled Roof with a Slope of 4/12   
  Window         
   Dimensions Based on window fraction, location, floor area and aspect ratio   


   Glass-Type and frame Hypothetical window with the exact U-factor and SHGC shown below   
   U-factor (Btu / h * ft2 * °F)  IECC Requirements 


Residential; Glazing IECC 
   SHGC (all) 
 Operable area 100%  
  Skylight           
   Dimensions Not Modeled   


   Glass-Type and frame 
NA      U-factor (Btu / h * ft2 * °F)  


   SHGC (all) 
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 Item Description Data Source 


General  


   Visible transmittance 
  Foundation           


  Foundation Type 


Four Foundation Types are Modeled- 
i. Slab-on Grade 


ii. Vented Crawlspace Depth 2' 
iii. Heated Basement - Depth 7' 


iv. Unheated Basement- Depth 7' 


Reference: Methodology for 
Evaluating Cost-Effectiveness of 
Residential Energy Code 
Changes 


  Insulation level IECC requirements for floors and basement walls IECC 


  Dimensions Based on floor area and aspect ratio   


  Internal Mass 8 lb/ft2 of floor area IECC 2024 Table R405.4.2(1) 


  Infiltration (ACH) 


2006 IECC: 8 Air Changes/Hour at 50 Pa (8 ACH50) 
2009 IECC: 7 Air Changes/Hour at 50 Pa (7 ACH50) 


2012-2021 IECC: 5 or 3 Air Changes/Hour at 50 Pa (5 or 3 ACH50) depending 
on climate zone 


2024 IECC: 4, 3 or 2.5 Air Changes/Hour at 50 Pa (5, 3 or 2.5 ACH50) 
depending on climate zone 


  


HVAC         
  System Type           


   Heating type 


Four Heating System Types are Modeled- 
i. Gas Furnace 
ii. Oil Furnace 


iii. Electric Furnace 
iv. Heat Pump 


Reference: Methodology for 
Evaluating Cost-Effectiveness of 
Residential Energy Code 
Changes 
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 Item Description Data Source 


General  


   Cooling type Central DX Air-Conditioner/Heat Pump 


  HVAC Sizing           
   Cooling Autosized to design day   
   Heating Autosized to design day   


  HVAC Efficiency           


   Air Conditioning 13.4/14.3 SEER2 based on state Federal minimum efficiency 


   Heating AFUE 80% / HSPF2 7.5 Federal minimum efficiency 


  HVAC Control           


   Thermostat Setpoint 75°F Cooling/72°F Heating 
 2024 IECC Table R405.4.2(1) 


   Thermostat Setback No setback 


   Supply air temperature Maximum 110 F, Minimum 52 F   


   Ventilation 60 CFM Outdoor Air; Continuous Supply 2015 IRC 


  Supply Fan           


   Fan schedules See Appendix B.3   


   Supply Fan Total Efficiency 
(%) Depending on the fan motor size 


Residential Furnaces and 
Centralized Air Conditioners and 
Heat Pumps Direct Final Rule 
Technical Support Document1 


   Supply Fan Pressure Drop Depending on the fan supply air cfm   


 
1 Residential Furnaces and Central Air Conditioners and Heat Pumps Direct Final Rule Technical Support Document – Chapter 7 ‘Energy Use 
Characterization’ 
http://www1.eere.energy.gov/buildings/appliance_standards/residential/pdfs/hvac_ch_07_energy-use_2011-04-25.pdf  
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 Item Description Data Source 


General  


  Domestic Hot 
Water           


   DHW type Individual Residential Water Heater with Storage Tank   
   Fuel type Natural Gas/Electricity/Oil   


   Thermal efficiency (%) 
EF = 0.59 for Gas-fired Water Heaters 
EF = 0.917 for Electric Water Heaters 


EF = 0.62 for Oil Water Heaters 
Federal minimum efficiency 


   Tank Volume (gal) 40 for Gas-fired Water Heaters 
52 for Electric or Oil Water Heaters Reference: 


Building America Research 
Benchmark    Water temperature setpoint 120 F 


   Schedules  See Appendix B.2 


Internal Loads and Schedules         
  Lighting           


   Average interior power density 
(W/ft2) 


Living space: Lighting Power Density is 0.68 W/ft2 (For interior lighting)  
Lighting loads for Garage and Exterior Lighting have also been included 


Reference: 
2014 Building America House 
Simulation Protocols 


   Interior Lighting Schedule See Appendix B.3 


  Internal Gains           


   Load (Btu/day) 17,900 + 23.8 x CFA + 4104 x Nbr  
See Appendix B.4 for the detailed calculations Reference: 


IECC 2024 Table R405.4.2(1) 


   Internal gains Schedule(s) See Appendix B.3 


  Occupancy           
   Average people 800 ft2/per person for conditional total and 1601 ft2/per person for total 


  
   Occupancy Schedule See Appendix B.3 
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B.2 Multifamily Prototype Model 


  Item Description Data Source 


General 


  


Vintage New Construction   


Location See Section 1.2.2 
Reference: Methodology for Evaluating 
Cost-Effectiveness of Residential Energy 
Code Changes 


Available Fuel Types Natural Gas/Electricity/Fuel Oil   
Building Type Residential   
Building Prototype Low-rise Multifamily   


Form 


  


Total Floor Area Whole Building- 23,400 ft2 
Each Dwelling Unit - 1200 ft2   


Building Shape 


 


Reference: Methodology for Evaluating 
Cost-Effectiveness of Residential Energy 
Code Changes 


Aspect Ratio Whole Building- 1.85 
Each Dwelling Unit - 1.33   


Number of Floors 3   
Number of Units per Floor 6   
Orientation Back of the house faces North (see image)   


Dimensions Whole Building - 120' x 65' x 25'6" 
Each Dwelling Unit - 40' x 30' x 8'6"   


N 
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  Item Description Data Source 


Conditioned Floor Area Each Dwelling Unit- 1200 ft2   
Window Area 
(Window-to- Exterior Wall 
Ratio) 


23% WWR 
(Does not include breezeway walls) 


  


Exterior Door Area Each Dwelling Unit - 21 ft2 
Whole Building - 378 ft2   


Shading Geometry None 
  


Thermal Zoning 


Each floor has six dwelling units with a breezeway in the center. Each 
dwelling unit is modeled as a separate zone. The other thermal zones are: 


attic, breezeway and foundation (basements and crawlspace only) 


  
 


  


Floor to ceiling height 8.5’   
Architecture 
  Exterior walls 


  


 Construction 
Wood-Frame Walls (2x4 16" O.C. or 2x6 24" O.C.) 


1" Stucco + Building Paper Felt + Insulating Sheathing (if applicable) + 7/16" 
Oriented Strand Board + Wall Insulation + 1/2" Drywall   


U-factor (Btu / h * ft2 * 
°F) and/or R-value (h * ft2 * 
°F / Btu) 


IECC Requirements 
Residential; Wood-Frame Wall R-value IECC 


 Dimensions Each Dwelling Unit: 40' x 8'6" and 30' x 8'6"   
 Tilts and orientations Vertical   
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  Item Description Data Source 


  Roof 


  


 Construction Built-up Roof:  
Asphalt Shingles+ 1/2 in. OSB   


 U-factor (Btu / h * ft2 * °F) 
and/or 
 R-value (h * ft2 * °F / Btu) 


IECC Requirements 
Residential; Ceiling R-value IECC 


 Tilts and orientations Gabled Roof with a Slope of 5/12   
  Window 


  


 Dimensions Based on window fraction, location, glazing sill height, floor area and aspect 
ratio   


 Glass-Type and frame Hypothetical window with the exact U-factor and SHGC shown below 
  


 U-factor (Btu / h * ft2 * °F)  IECC Requirements 
Fenestration U-factor and SHGC   


 SHGC (all)   
 Operable area 100%  


  Skylight 


  


 Dimensions Not Modeled   
 Glass-Type and frame 


NA 


  
 U-factor (Btu / h * ft2 * °F)    
 SHGC (all)   
 Visible transmittance   


  Foundation   


  


 Foundation Type 


Four Foundation Types are Modeled- 
i. Slab-on Grade 


ii. Vented Crawlspace Depth 2' 
iii. Heated Basement - Depth 7' 


iv. Unheated Basement- Depth 7' 


Reference: Methodology for Evaluating 
Cost-Effectiveness of Residential Energy 
Code Changes 


Insulation level IECC Requirements for floors, slabs, and basement walls 
  


 Dimensions Based on floor area and aspect ratio   
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  Item Description Data Source 


  Internal Mass 8 lb/ft2 of floor area IECC 2024 Table R405.4.2(1) 


  Infiltration (ACH) 


2006 IECC: 8 Air Changes/Hour at 50 Pa 
2009 IECC: 7 Air Changes/Hour at 50 Pa 


2012-2021 IECC: 5 or 3 Air Changes/Hour at 50 Pa depending on climate 
zone 


2024 IECC: 4, 3 or 2.5 Air Changes/Hour at 50 Pa (5, 3 or 2.5 ACH50) 
depending on climate zone 


  


HVAC 


  System Type 


  
 Heating type 


Four Heating System Types are Modeled- 
i. Gas Furnace 
ii. Oil Furnace 


iii. Electric Furnace 
iv. Heat Pump 


  
 Cooling type Central DX Air-Conditioner/Heat Pump (1 per unit)   


  HVAC Sizing 


  
 Cooling Autosized to design day   
 Heating Autosized to design day   


  HVAC Efficiency 


  
 Air Conditioning 13.4/14.3 SEER2 based on state 


Federal Minimum Equipment Efficiency 
for Air Conditioners and Condensing 


Units 


 Heating AFUE 80% / HSPF2 7.5 Federal Minimum Equipment Efficiency 


  HVAC Control 


  


 Thermostat Setpoint 75°F Cooling/72°F Heating   
 Thermostat Setback No setback   
 Supply air temperature Maximum 110 F, Minimum 52 F   
 Ventilation 45 CFM Outdoor Air per dwelling unit; Continuous Supply 2021 International Residential Code (IRC) 


  Supply Fan 
   Fan schedules See Appendix B.3   
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  Item Description Data Source 


 Supply Fan Total 
Efficiency (%) Fan efficiency 50%; Motor efficiency 86% (PSC motor) 


Residential Furnaces and Centralized Air 
Conditioners and Heat Pumps Direct 
Final Rule Technical Support Document1 


 Supply Fan Pressure Drop 1.6" w.g.   
  Service Water Heating (SWH) 


  


 SWH type Individual Residential Water Heater with Storage Tank   
 Fuel type Natural Gas / Electricity/Oil   


 Thermal efficiency (%) 
EF = 0.59 for Gas-fired Water Heaters 
EF = 0.917 for Electric Water Heaters 


EF = 0.62 for Oil Water Heaters 
Federal Minimum Equipment Efficiency 


 Tank Volume (gal) 40 for Gas-fired Water Heaters 
52 for Electric or Oil Water Heaters   


 Water temperature 
setpoint 120 F   
 Schedules See Appendix B.3   


Internal Loads and Schedules 


  Lighting     


   Average power density 
(W/ft2) 


Apartment units: Lighting Power Density is 0.82 W/ft2 (For interior lighting)  
Lighting loads for Garage and Exterior Lighting have also been included 


2014 Building America House Simulation 
Protocols 


  Interior Lighting Schedule See Appendix B.3   
  Internal Gains     


  Internal Gains (Btu/day per 
Dwelling Unit) 


17,900 + 23.8 x CFA + 4104 x Nbr  
See Appendix B.4 for the detailed calculations 


 2024 IECC Table R405.4.2(1) 


 
1 Residential Furnaces and Centralized Air Conditioners and Heat Pumps Direct Final Rule Technical Support Document: Chapter 7 ‘Energy Use 
Characterization.’ Residential Furnaces and Centralized Air Conditioners and Heat Pumps Direct Final Rule Technical Support Document 
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  Item Description Data Source 


Internal Gains Schedule(s) See under Appendix B.3   
  Occupancy     
   Average people 2 people/apartment unit   
   Occupancy Schedule See Appendix B.3   


B.3 Schedules 


 
Figure B.1. Occupancy Schedules 


0.00
0.20
0.40
0.60
0.80
1.00


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Hour of Day


Occupancy







PNNL-35986 


Appendix B B.13 
 


 
Figure B.2. HVAC Temperature Schedule 


 
Figure B.3. Lighting and Appliance Schedules 


0


1


0


20


40


60


80


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24


Fa
n 


(O
n/


O
ff)


Te
m


pe
ra


tu
re


 F


Hour of Day


HVAC
Cooling Heating Fan (On/Off)


0.00


0.20


0.40


0.60


0.80


1.00


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Hour of Day


Appliances & Plug Loads
Refrigerator Cooking Range Miscellaneous Plug Loads Lighting







PNNL-35986 


Appendix B B.14 
 


 
Figure B.4. Interior and Exterior Lighting Schedules 
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Figure B.5. Service Hot Water Demand Schedules 
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B.4 Internal Gains Assumptions 


Table B.1. Total Internal Gains for the Single-Family Prototype for the 2012 through 2024 IECC 


Appliance Power 
Total Electricity 


(kWh/yr) 
Fraction 
Radiant 


Fraction 
Latent 


Fraction of 
Electricity 
Use Not 


Turned into 
Heat 


Internal Heat Gains 
(kWh/yr) 


2012 IECC 2015 IECC 2018-2024 IECC 


Refrigerator 91.06 W 668.67 1.00 0.00 0.00 669 669 669 
Clothes 
Washer 28.48 W 105.15 0.80 0.00 0.20 84 84 84 


Clothes Dryer 213.06W 833.27 0.15 0.05 0.80 125 125 125 


Dishwasher 65.70 W 205.90 0.60 0.15 0.25 124 124 124 


Range 248.15 W 604.09 0.40 0.30 0.30 242 242 242 
Misc. Plug 


Load 567.46 W 3358.05 0.69 0.06 0.25 2317 2317 2317 


IECC 
Adjustment 


Factor 
340.85 W 2017.01 0.41 0.06 0.25 1392 1392 1392 


Lighting   1.00 0.00 0.00 1345 1164 1164 


Occupants 3 Occupants     2123 2123 2123 


Total 


        kWh/yr 8420 8239 8239     
kBtu/yr 28729 28112 28112 


        Btu/day 78711 77019 77019 
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Table B.2. Total Internal Gains for the Multifamily Prototype for the 2012 through 2024 IECC (per dwelling unit) 


Appliance Power 


Total 
Electricity 
(kWh/yr) 


Fraction 
Sensible 


Fraction 
Latent 


Fraction of 
Electricity Use 
Not Turned into 


Heat 


Internal Heat Gains 
(kWh/yr) 


2012 IECC 2015 IECC 2018-2024 IECC 
Refrigerator 91.06 W 668.67 1.00 0.00 0.00 669 669 669 


Clothes 
Washer 23.73 W 87.63 0.80 0.00 0.2 70 70 70 


Clothes Dryer 177.60 W 694.56 0.15 0.05 0.8 104 104 104 


Dishwasher 54.75W 171.60 0.60 0.15 0.25 103 103 103 


Range 206.73 W 503.24 0.40 0.30 0.3 201 201 201 
Misc. Plug 


Load 440.55 W 2607.04 0.69 0.06 0.25 1799 1799 1799 


IECC 
Adjustment 


Factor 
29.23 W 172.98 0.41 0.06 0.25 119 119 119 


Lighting   1.00 0.00 0 405 351 351 


Occupants 2 Occupants     1416 1416 1416 


Total 


    kWh/yr 4886 4832 4832 
    kBtu/yr 16673 16489 16489 
    Btu/Day 45680 45175 45175 
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Exhibit 5: National Cost-Effectiveness of the Residential Provisions of the 2024 IECC PNNL Report


Exhibit 6: State Public Meeting Calendar Legal Notice (https://publicmeetings.delaware.gov/#/meeting/82523), dated June 13, 2025


Exhibit 7: Public Hearing Event Page posted on the DNREC website on June 16, 2025 (This page)


Exhibit 8: English Online Public Notice (https://dnrec.delaware.gov/public-notices/cce20250205/) posted on the DNREC website on June 29,


2025


Exhibit 9: Spanish Online Public Notice (https://dnrec.delaware.gov/public-notices/cce20250205-espanol/) posted on the DNREC website on


June 29, 2025


Exhibit 10: Haitian Creole Online Public Notice (https://dnrec.delaware.gov/public-notices/cce20250205-kreyol/) posted on the DNREC


website on June 29, 2025


Exhibit 11: Affidavit and Legal Notice published in The News Journal on June 29, 2025


Exhibit 12: Affidavit and Legal Notice published in Delaware State News on June 29, 2025


Exhibit 13: Register Notice, Regulatory Flexibility Analysis and Impact Statement Form, and Proposed Amendments to 7 DE Admin. Code 2101


(https://regulations.delaware.gov/register/july2025/proposed/29%20DE%20Reg%2027%2007-01-25), published in the Register of Regulations


on July 1, 2025


Exhibit 14: DNREC Public Hearing PowerPoint presented on July 22, 2025


Public Comments
Brennon Bickel, Government Affairs Committee Chair, AIA Delaware (July 11, 2025)


Kevin Brozyna (July 11, 2025)


– Attachment


Todd Titus, Dir., State and Public Affairs, Heating, Air-conditioning, & Refrigeration Distributors International (July 17, 2025)


Rabbi Sonya Starr, Policy Director, Housing Alliance Delaware (July 17, 2025)


Emily Pugliese, Policy and Program Director, Green Building United (July 21, 2025)


Katie Dodge Gillis, Executive Officer, Home Builders Association of Delaware (July 22, 2025)


Add event to calendar:


  Apple iCal (https://dnrec.delaware.gov/?eme_ical=public_single&event_id=2652&lang=en)


  Calendar (http://www.google.com/calendar/event?action=TEMPLATE&text=Public%20Hearing%3A%20Regulations%20for%20State%20Energy%20Conservation%20Code&dates=20250722T1


  Outlook (https://dnrec.delaware.gov/?eme_ical=public_single&event_id=2652&lang=en)


MAP AND DIRECTIONS:


A Virtual Hearing
See Connection Information - , Delaware
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  Return to Calendar (/public-meeting-calendars/)


(/)


Office of the Secretary (https://dnrec.delaware.gov/office-of-the-secretary/)


Division of Air Quality (https://dnrec.delaware.gov/air/)


Division of Waste and Hazardous Substances (https://dnrec.delaware.gov/waste-hazardous/)


Division of Water (/water/)


Division of Climate, Coastal and Energy (https://dnrec.delaware.gov/climate-coastal-energy/)


Division of Fish and Wildlife (https://dnrec.delaware.gov/fish-wildlife/)


Division of Parks and Recreation (/parks/)


Division of Watershed Stewardship (/watershed-stewardship/)


  (https://www.facebook.com/DelawareDNREC/)   (https://www.instagram.com/delawarednrec/) 
(https://www.youtube.com/user/DelawareDNREC)   (https://www.linkedin.com/company/delawarednrec)   (https://twitter.com/DelawareDNREC) 


(https://bsky.app/profile/delawarednrec.bsky.social)


DNREC Newsroom (https://dnrec.delaware.gov/newsroom/)


Public Meetings (https://dnrec.delaware.gov/public-meeting-calendars/)


Public Notices (https://dnrec.delaware.gov/dnrec-public-notices/)


DNREC Regulations (https://dnrec.delaware.gov/dnrec-regulations/)


Environmental Justice (https://dnrec.delaware.gov/environmental-justice/)


Non-Discrimination Notice (https://dnrec.delaware.gov/environmental-justice/title-vi-dnrec/)


DNREC Open Data (https://dnrec.delaware.gov/dnrec-open-data/)


FOIA Requests (https://dnrec.delaware.gov/foia/)


DNREC Divisions (https://dnrec.delaware.gov/divisions/)


About DNREC (https://dnrec.delaware.gov/mission/)


Work for DNREC! (https://dnrec.delaware.gov/work-here/)


Contact Us (https://dnrec.delaware.gov/contacts/)


 Leaflet (https://leafletjs.com) | Map data © OpenStreetMap (https://openstreetmap.org) contributors


(http://delaware.gov)


DNREC Menu












Public Hearing: State Energy
Conservation Code Regulations


  Admin. Law


Administrative Law Section (https://dnrec.delaware.gov/admin-law/)


Permitting & Regulation   (.menuThree)


DNREC Public Notices (https://dnrec.delaware.gov/dnrec-public-notices/)


DNREC Calendar   (.menuFour)


(http://#)Public Hearings   (.menuTwo)


(http://#)Secretary’s Orders   (.menuOne)


Civil Rights and DNREC (https://dnrec.delaware.gov/environmental-justice/title-vi-


dnrec/)


Environmental Appeals Board (https://dnrec.delaware.gov/environmental-


appeals-board/)


Coastal Zone Industrial Control Board (https://dnrec.delaware.gov/coastal-zone-


act/industrial-control-board/)


Listen


(http://delaware.gov)
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DNREC FOIA Requests (https://dnrec.delaware.gov/foia/)


The Department of Natural Resources and Environmental Control (DNREC), Division of Climate,


Coastal and Energy, will conduct a public hearing on Tuesday, July 22, 2025


(https://dnrec.delaware.gov/events/public-hearing-regulations-for-state-energy-conservation-


code-2/), beginning at 6:00 p.m. to consider comments from the public on the 7 DE Admin.


Code 2101 Regulations for State Energy Conservation Code (Docket #2025-R-CCE-0008.)


The objective of revising 7 DE Admin. Code 2101 is to adopt updated versions of the


International Energy Conservation Code and the American Society of Heating, Refrigerating and


Air-Conditioning Engineers Standards with zero net energy capable amendments.


The proposed amendments will be available online beginning July 1, 2025. They may be


accessed online at: regulations.delaware.gov/services/current_issue.shtml


(http://regulations.delaware.gov/services/current_issue.shtml) or de.gov/dnrechearings


(https://de.gov/dnrechearings). Additionally, an in-person review is available by appointment-


only by contacting the responsible staff person, Anna Keating at (302) 735-3355 or via email at


anna.e.keating@delaware.gov.


The web link to the virtual hearing can be accessed through the DNREC Public Hearings site at


de.gov/dnrechearings (https://de.gov/dnrechearings). If prompted for a password, please use:


712818. To access the audio-only portion of the virtual hearing, dial 1-646-931-3860 and enter


the Meeting ID: 827 7203 4542. Language assistance is available by request within 10 business


days of the hearing. Closed captioning is available via the Zoom platform utilized for all DNREC


Public Hearings.


Those wishing to offer verbal comments during DNREC public hearings must pre-register no


later than noon of the date of the virtual hearing at de.gov/dnreccomments


(https://de.gov/dnreccomments) or by telephone at 302-739-9001.


The Department will accept public comment through the close of business on Wednesday,


August 6, 2025. Comments will be accepted in written form via email to


DNRECHearingComments@delaware.gov, or by using the online form at


Division of Climate, Coastal and Energy


Published: June 29, 2025


Comments Due: Aug. 6, 2025


Encuentre la versión en español (https://dnrec.delaware.gov/public-notices/CCE20250205-espanol/) en


de.gov/dnrecavisos (https://de.gov/dnrecavisos)


Jwenn vésyon kreyòl (https://dnrec.delaware.gov/public-notices/CCE20250205-kreyol/) nan


de.gov/dnrecavi (https://de.gov/dnrecavi)


DNREC Notice No. CCE20250205


Non-Discrimination Policy (https://dnrec.delaware.gov/environmental-justice/title-vi-dnrec/)







de.gov/dnreccomments (https://de.gov/dnreccomments), or by U.S. mail to the following


address:


Theresa Smith, Hearing Officer


DNREC – Office of the Secretary


89 Kings Highway, Dover, DE 19901


Related Topics: climate coastal energy (https://dnrec.delaware.gov/tag/climate-coastal-energy/), energy


conservation (https://dnrec.delaware.gov/tag/energy-conservation/), permitting and regulation


(https://dnrec.delaware.gov/tag/permitting-and-regulation/), public comment


(https://dnrec.delaware.gov/tag/public-comment/), public hearing (https://dnrec.delaware.gov/tag/public-


hearing/), public notice (https://dnrec.delaware.gov/tag/public-notice/)


(/)


Office of the Secretary (https://dnrec.delaware.gov/office-of-the-secretary/)


Division of Air Quality (https://dnrec.delaware.gov/air/)


Division of Waste and Hazardous Substances (https://dnrec.delaware.gov/waste-hazardous/)


Division of Water (/water/)


Division of Climate, Coastal and Energy (https://dnrec.delaware.gov/climate-coastal-energy/)


Division of Fish and Wildlife (https://dnrec.delaware.gov/fish-wildlife/)


Division of Parks and Recreation (/parks/)


Division of Watershed Stewardship (/watershed-stewardship/)


  (https://www.facebook.com/DelawareDNREC/) 
(https://www.instagram.com/delawarednrec/)   (https://www.youtube.com/user/DelawareDNREC)


  (https://www.linkedin.com/company/delawarednrec)   (https://twitter.com/DelawareDNREC)


  (https://bsky.app/profile/delawarednrec.bsky.social)


DNREC Newsroom (https://dnrec.delaware.gov/newsroom/)


Public Meetings (https://dnrec.delaware.gov/public-meeting-calendars/)


Public Notices (https://dnrec.delaware.gov/dnrec-public-notices/)


DNREC Regulations (https://dnrec.delaware.gov/dnrec-regulations/)







+


Environmental Justice (https://dnrec.delaware.gov/environmental-justice/)


Non-Discrimination Notice (https://dnrec.delaware.gov/environmental-justice/title-vi-dnrec/)


DNREC Open Data (https://dnrec.delaware.gov/dnrec-open-data/)


FOIA Requests (https://dnrec.delaware.gov/foia/)


DNREC Divisions (https://dnrec.delaware.gov/divisions/)


About DNREC (https://dnrec.delaware.gov/mission/)


Work for DNREC! (https://dnrec.delaware.gov/work-here/)


Contact Us (https://dnrec.delaware.gov/contacts/)












Audiencia Pública: Reglamento de
Código Estatal de Conservación de
Energía


  Admin. Law


Administrative Law Section (https://dnrec.delaware.gov/admin-law/)


Permitting & Regulation   (.menuThree)


DNREC Public Notices (https://dnrec.delaware.gov/dnrec-public-notices/)


DNREC Calendar   (.menuFour)


(http://#)Public Hearings   (.menuTwo)


(http://#)Secretary’s Orders   (.menuOne)


Civil Rights and DNREC (https://dnrec.delaware.gov/environmental-justice/title-vi-


dnrec/)


Environmental Appeals Board (https://dnrec.delaware.gov/environmental-


appeals-board/)


Listen


(http://delaware.gov)
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Coastal Zone Industrial Control Board (https://dnrec.delaware.gov/coastal-zone-


act/industrial-control-board/)


DNREC FOIA Requests (https://dnrec.delaware.gov/foia/)


El Departamento de Recursos Naturales y Control Ambiental (Department of Natural Resources


and Environmental Control, DNREC), División de Clima, Costas y Energía, llevará a cabo una


audiencia pública el martes 22 de julio de 2025 (https://dnrec.delaware.gov/events/public-


hearing-regulations-for-state-energy-conservation-code-2/), a partir de las 6:00 p.m., para


recibir comentarios del público sobre el Reglamento 7 DE Admin. Code 2101 del Código Estatal


de Conservación de Energía (Expediente N.º 2025-R-CCE-0008).


El objetivo de la revisión del Reglamento 7 DE Admin. Code 2101 es adoptar las versiones


actualizadas del Código Internacional de Conservación de Energía y de las Normas de la


Sociedad Estadounidense de Ingenieros de Calefacción, Refrigeración y Aire Acondicionado,


con enmiendas que permitan que los edificios alcancen un consumo neto de energía cero.


Las enmiendas propuestas estarán disponibles en línea a partir del 1 de julio de 2025. Podrán


consultarse en línea en: regulations.delaware.gov/services/current_issue.shtml


(http://regulations.delaware.gov/services/current_issue.shtml) o de.gov/dnrechearings


(https://de.gov/dnrechearings). Adicionalmente, la revisión en persona está disponible


únicamente con cita previa, poniéndose en contacto con la persona responsable, Anna Keating,


al (302) 735-3355 o por correo electrónico a anna.e.keating@delaware.gov.


El enlace para acceder a la audiencia virtual está disponible en el sitio de Audiencias Públicas


de DNREC: de.gov/dnrechearings (https://de.gov/dnrechearings). Si se le solicita una


contraseña, ingrese: 712818. Para acceder únicamente al audio de la audiencia virtual, marque


al 1-646-931-3860 e introduzca el ID de la reunión: 827 7203 4542. La asistencia lingüística


puede solicitarse hasta 10 días hábiles antes de la audiencia, y el subtitulado en vivo está


disponible a través de la plataforma Zoom utilizada en todas las audiencias públicas de DNREC.


Quienes deseen presentar comentarios orales durante las audiencias públicas de DNREC


deben registrarse previamente a más tardar al mediodía del día de la audiencia virtual en


de.gov/dnreccomments (https://de.gov/dnreccomments) o por teléfono al 302-739-9001.


División de Clima, Costas y Energía


Fecha de Publicación:


29 de junio de 2025


Enviar Comentarios Por:


6 de agosto de 2025


Aviso DNREC Nº CCE20250205


Política de no Discriminación (https://dnrec.delaware.gov/environmental-justice/titulo-vi-dnrec/)







El Departamento aceptará comentarios del público hasta el cierre de operaciones del miércoles


6 de agosto de 2025. Los comentarios se recibirán por escrito, ya sea por correo electrónico a


DNRECHearingComments@delaware.gov, mediante el formulario en línea en


de.gov/dnreccomments (https://de.gov/dnreccomments), o por correo postal a la siguiente


dirección:


Theresa Smith, Oficial de Audiencias


DNREC – Oficina del Secretario


89 Kings Highway, Dover, DE 19901


Related Topics: audiencia pública (https://dnrec.delaware.gov/tag/audiencia-publica-2/), climate coastal energy


(https://dnrec.delaware.gov/tag/climate-coastal-energy/), energy code (https://dnrec.delaware.gov/tag/energy-


code/), energy office (https://dnrec.delaware.gov/tag/energy-office/), espanol


(https://dnrec.delaware.gov/tag/espanol/), permitting and regulation


(https://dnrec.delaware.gov/tag/permitting-and-regulation/), public hearing


(https://dnrec.delaware.gov/tag/public-hearing/), public notice (https://dnrec.delaware.gov/tag/public-notice/)


(/)


Office of the Secretary (https://dnrec.delaware.gov/office-of-the-secretary/)


Division of Air Quality (https://dnrec.delaware.gov/air/)


Division of Waste and Hazardous Substances (https://dnrec.delaware.gov/waste-hazardous/)


Division of Water (/water/)


Division of Climate, Coastal and Energy (https://dnrec.delaware.gov/climate-coastal-energy/)


Division of Fish and Wildlife (https://dnrec.delaware.gov/fish-wildlife/)


Division of Parks and Recreation (/parks/)


Division of Watershed Stewardship (/watershed-stewardship/)


  (https://www.facebook.com/DelawareDNREC/) 
(https://www.instagram.com/delawarednrec/)   (https://www.youtube.com/user/DelawareDNREC)


  (https://www.linkedin.com/company/delawarednrec)   (https://twitter.com/DelawareDNREC)


  (https://bsky.app/profile/delawarednrec.bsky.social)







+


DNREC Newsroom (https://dnrec.delaware.gov/newsroom/)


Public Meetings (https://dnrec.delaware.gov/public-meeting-calendars/)


Public Notices (https://dnrec.delaware.gov/dnrec-public-notices/)


DNREC Regulations (https://dnrec.delaware.gov/dnrec-regulations/)


Environmental Justice (https://dnrec.delaware.gov/environmental-justice/)


Non-Discrimination Notice (https://dnrec.delaware.gov/environmental-justice/title-vi-dnrec/)


DNREC Open Data (https://dnrec.delaware.gov/dnrec-open-data/)


FOIA Requests (https://dnrec.delaware.gov/foia/)


DNREC Divisions (https://dnrec.delaware.gov/divisions/)


About DNREC (https://dnrec.delaware.gov/mission/)


Work for DNREC! (https://dnrec.delaware.gov/work-here/)


Contact Us (https://dnrec.delaware.gov/contacts/)









