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Un recibo de la luz que es mas 
barato puede hacer la diferencia 
en una pareja de ancianos poder 
comprar medicamentos y 
también una madre comprar 
comida para sus hijos.

El trabajo que 
hacen es muy
IMPORTANTE!



Residential Consensus Committee (48 members, selected in early 2021)
 16 Code Officials (ID, NJ, NY, MA, ME, TX, GA, NC, IA, FL, VA, LA, CO, MD)

 10 Builders (NAHB, LBA, Habitat for Humanity, other homebuilders)

 9 Public Segment (DOE, PNNL, NBI, EECC, SWEEP, MEEA, NRDC)

 7 Users (Raters, Architects)

 4 Manufacturers (AHRI, insulation, windows & doors, solar)

 2 Utilities

Six Sub-Committees: Admin, Envelope, HVAC & HW, EPLR, Existing & 
Modeling

2024 Residential Code Development
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Heard almost 780 proposals over 2 years and 3 rounds of public 
comments  273 changes!



Before we dive in…

1. We will be talking about changes since the 2021 IECC, so some ‘changes’ 
may be really new to you if you aren’t familiar with 2021 IECC yet

Code Changes to expect in 2024 IECC-R 
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Better building thermal envelopes! 

R401.2.5 Additional energy efficiency. This section establishes additional 
requirements applicable to all compliance approaches to achieve additional energy 
efficiency.

1. For Prescriptive, install one of the additional efficiency package options from R408.

2. For Simulated Performance (R405) do one of the following:

2.1. Install one of the R408 efficiency package options and don’t model it; OR

2.2. Modeled home has annual energy cost that is 5% less than reference design.

3. For ERI Path (R406), ERI is 5% less than the R406 ERI maximums (e.g., 55x 0.95).

Good news first… What changed in the 2021 IECC?
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Other ways to reduce envelope in 2024 IECC:

• R405: Long lasting envelope performance can now be “traded-off” in the 
Simulated Building Performance path by efficient heating, cooling, & water 
heating equipment and duct location. Due to this trade-off, the 2024 IECC also 
requires 15-20% savings over the Standard Reference Design, compared to 
just 5% in 2021 IECC.

• R408: Lower wall insulation climate zones 4 & 5 allowed if 3 more credits 
achieved or by installing PV or high performance heat pump equipment.

Now the Bad… Reductions in Envelope in the 2024 IECC

Climate Zones 4-8Climate Zones 2-3Climate Zone 1Ceiling Insulation

R-60 / R-49R-49 / R-38R-30 / R-302021 / 2024 IECC



R402 Building Thermal Envelope

 Flipped the rows and columns to match IECC-C format

 Changes to fenestration and ceiling insulation U-factors

 New row for ‘Insulation entirely above roof deck’

Code Changes to expect in 2024 IECC-R [R402]
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R402 Building Thermal Envelope

 F-factors for slabs & pointers to a new Appendix RF

What you won’t see: 

 Changes to prescriptive wall U-factors 

 Anything related to embodied carbon or linear/point thermal bridges

Code Changes to expect in 2024 IECC-R [R402]



Code Changes to expect in 2024 IECC-R                            [R402]
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R402.1.5 Total UA Component performance alternative.

Total “UA” replaced with “TC”, where thermal conductance (TC) is UA + FP, 

…where F is F-factor and P is slab perimeter.

Code Changes to expect in 2024 IECC-R                             [R402]

1

1

Values from “Proposed” Design

“Required” Values from Table R402.1.2



Specific Insulation Requirements

 Attic knee walls

 Must meet R-value table

Steel Framing

 No more table

 Must use AISI S250

Code Changes to expect in 2024 IECC-R  [R402]
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R402 Building Thermal Envelope
Air Leakage (Technical & Organizational changes)
 Clarify the max allowed for each path & home type
 Increased stringency:

 R405 & R406: 5 ACH50 drops to 4.0 ACH50
 Prescriptive: 

• 5 ACH50 drops to 4.0 ACH50 in CZ 0-2 
• 3 ACH50 in CZ 3-5 stays but…
• 3 ACH50 drops to 2.5 ACH50 in CZ 6-8 

Multifamily:
 Increased stringency: 0.30 cfm50/ft2 drops to 0.27
 Add a sampling protocol for buildings with 8+ units 

(20%)
 Reduced air leakage allowance if using guarded tests

Code Changes to expect in 2024 IECC-R [R402]
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Introduced in 2021: Electrical and communication outlet boxes 
installed in the building thermal envelope shall be sealed to limit 
air leakage between conditioned and unconditioned 
spaces. Electrical and communication outlet boxes shall be 
tested in accordance with  NEMA OS 4 ... …Electrical and 
communication outlet boxes shall be marked “NEMA OS 4”…. 

The language in 2024 is similar. What is the intent?

There are 2 Sides to This Story – What is the Intent?
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R403 Systems

R403.3 Ducts (section apples to all paths)

 Technical, Editorial, and Organizational changes

 Revised and added definitions

 Created a table for max duct leakage values

 Provide greater leakage allowance for 3+ returns

 Provide greater leakage allowance for smaller homes

 Clarifies that ventilation ducts do not have to be tested

 Add footnotes for further explanations

Code Changes to expect in 2024 IECC-R [R403]



Code Changes to expect in 2024 IECC-R [R403]

Sampling allowed

8+ units -> 20%



Code Changes to expect in 2024 IECC-R [R403]



R403 Systems (continued)

R403.6.1 Heat or energy recovery ventilation

 Expands requirement into CZ 6

Code Changes to expect in 2024 IECC-R [R403]
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R403 Systems (continued)

R403.7.1 Electric resistance space heating 
limits

 In CZ 4 to 8, 2 kW max unless at least 
ONE heat pump is installed

 What you won’t see: a prohibition on using 
gas / oil 

Code Changes to expect in 2024 IECC-R                       [R403]



2021 IECC 
R404.2 Interior lighting controls.
Permanently installed lighting fixtures shall be controlled with 
either a dimmer, an occupant sensor control or other control that is 
installed or built into the fixture.

Exception: Lighting controls shall not be required for the following:
1.Bathrooms, halls, exterior, safety lighting

Code Changes to expect in 2024 IECC-R                             [R404]
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2024 IECC
• Habitable spaces: dimmer or occupancy sensor
• Basement, laundry, utility room: occupancy sensor



21

Code Changes to expect in 2024 IECC-R          [R405 & R406]
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Code Changes to expect in 2024 IECC-R          [R405 & R406]

How to determine if a section is required, based on compliance path chosen?

In 2018 IECC:
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Code Changes to expect in 2024 IECC-R          [R405 & R406]

How to determine if a section is required, based on compliance path chosen?

In 2021 IECC:
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Code Changes to expect in 2024 IECC-R          [R405 & R406]

How to determine if a section is required, based on compliance path chosen?

In 2024 IECC:
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Code Changes to expect in 2024 IECC-R          [R405 & R406]

R405 Simulated Building Performance & R406 Energy Rating Index

 For Multifamily, clarifies that only dwelling units are modeled; common 

areas must instead meet prescriptive requirements in R402, R403, and 

R404

 Envelope backstop updated to 1.08 or 1.15 X TC2024 IECC

 Requires software to demonstrate compliance with ASHRAE Std 140



26

Code Changes to expect in 2024 IECC-R                       [R405]

R405 Simulated Building Performance

 Now allows credit for HVAC & DHW efficiency and duct location



Use the AHRI directory to

confirm equipment efficiency



28

Code Changes to expect in 2024 IECC-R                       [R405]

R405 Simulated Building Performance

 Now allows credit for HVAC & DHW efficiency and duct location

 15% energy cost savings required for electric; 20% for mixed-fuel homes

 Homes larger than 5,000 ft2 have to perform 5% better (20 and 25%)

 New site-to-source multipliers (2.51 for electric, 1.09 for natural gas)

 New site energy savings alternative to energy cost or source savings

 What you won’t see: credit for lights, appliances, or renewables
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Code Changes to expect in 2024 IECC-R                       [R406]

R406 Energy Rating Index (ERI) Compliance

 Updates to use ANSI 301-2022 instead of 2019

 Removes the ventilation rate deviation introduced in 2018 IECC

 Same envelope backstop as R405, even if on-site power is present

 Reduce the ERI Max by 1 point compared to the 2021 IECC table values

 No limit on how much on-site power production (OPP) can contribute to 

code compliance, but if you use OPP (e.g., solar PV), ERI Max is lower
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Code Changes to expect in 2024 IECC-R                       [R406]

R406.5 ERI-based compliance. [Each dwelling unit...shall have an ERI less than

or equal to the applicable value indicated in Table R406.5]:

1. If on-site renewables are not installed, ENERGY RATING INDEX NOT

INCLUDING OPP applies.

2. If on-site renewables are installed, ENERGY RATING INDEX WITH OPP applies.
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Code Changes to expect in 2024 IECC-R                       [R406]

Exceptions:

1. Where the ERI analysis excludes OPP, the maximum ENERGY RATING INDEX 
NOT INCLUDING OPP shall be permitted.

2. …
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Code Changes to expect in 2024 IECC-R [R406]

Exceptions:

1. …

2. For buildings with twenty 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.

Image: Paul B. Bailey Architects
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Code Changes to expect in 2024 IECC-R                      [R408]
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Additional Efficiency Requirements                              [R408]
Intent

• Improve energy efficiency in residential buildings

 2021 IECC – by 5% or more

 2024 IECC – by 10% or more

• Provide builders design flexibility to choose measures that make the 
most sense and readily available in the market

Design

• 2021 IECC mirrors the design of C406 Additional Efficiency 
Packages

• 2021 IECC required one of five additional efficiency options
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Additional Efficiency Requirements             [2021 IECC R408]

• Choose one of the five (5) packages
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Additional Efficiency Requirements             [2024 IECC R408]

• R408 changed to an Energy Credits methodology for additional efficiency ~ 
10% additional efficiency

• Credits for each measure calculated by PNNL

• Aligns with the IECC-Commercial Section C406 Energy Credits



2024 IECC R408 Energy Credit Requirements

• Residential buildings shall earn not less than ten credits from not less than 
two measures specified in Table R408.2. 

• Five additional credits shall be earned for dwelling units with more than 
5,000 ft2 of living space located above grade plane. 

• To earn credit as specified in Table R408.2 for the applicable CZ, each 
measure selected for compliance shall comply with the applicable 
subsections of Section R408. 

• In multifamily, each dwelling or sleeping unit shall comply with the selected 
measure to earn credit. 

• Interpolation of credits between measures is not permitted.
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2024 IECC R408 Energy Credit Requirements

• Over 50 measures across 11 Measure Categories

• #6 - #11 are new in 2024 IECC

1. R408.2.1: Enhanced envelope 

2. R408.2.2: More efficient HVAC 

3. R408.2.3: More efficient water heating

4. R408.2.4: More efficient duct distribution

5. R408.2.5: More efficient air sealing and 
ventilation

6. R408.2.6: Energy efficient appliances

7. R408.2.7: On-site renewables

8. R408.2.8: Demand response HVAC

9. R408.2.9: Opaque walls

10. R408.2.10: Whole-home lighting control

11. R408.2.11: Higher efficacy lighting
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R408.2.1 Enhanced building thermal envelope

R408.2.1 Enhanced building thermal envelope options. To achieve 
enhanced envelope credits, the building thermal envelope shall comply with one 
or more of the following:

1. Section R408.2.1.1 (Reduce TC) or R408.2.1.2 (Improved Fenestration) 

2. Section R408.2.1.3 (Roof solar reflectance:  SRI ≥ 75)

3. Section R408.2.1.4 (Reduced air leakage:  2.0 – 2.5 ACH50)
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R408.2.1 Enhanced building thermal envelope

R408.2.1.1 Enhanced building thermal envelope performance. The total 
building thermal envelope thermal conductance TC shall be calculated for 
the proposed building in accordance with Section R402.1.5 and it shall be 
reduced by not less than the percentage indicated in Table R408.2 in 
comparison to the reference building.

Remember that TC is 

the new “UA”

Example:

Code TC = 1,000

Proposed TC = 975

This is a “2.5% 

reduction in total TC”
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R408.2.1 Enhanced building thermal envelope

R408.2.1.2 Improved fenestration. The area weighted average U-factor and 
SHGC of all vertical fenestration shall be equal to or less than values 
specified in Table R408.2.1.2.
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R408.2.2 More efficient HVAC equipment

14 options in total; 1st group of 5, are HVAC options available in all 8 CZ’s:

GSHP ≥ 16.1 EER & 3.1 COP 

AC ≥ 15.2 SEER2 / 12.0 EER2

AC ≥ 16.0 SEER2 / 12.0 EER2

Furnace ≥ 97 % AFUE

Furnace ≥ 95 % AFUE
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R408.2.2 More efficient HVAC equipment

4 HVAC options applicable to climate zones 0 through 3 only

≥ 90% AFUE fuel gas furnace

≥ 90% AFUE fuel gas furnace and 15.2 

SEER2 and 10.0 EER2 AC

≥ 95% AFUE fuel gas furnace and 16.0 

SEER2 and 10.0 EER2 AC

≥ 90% AFUE fuel gas furnace and 7.8 

HSPF2, 15.2 SEER2/10.0 EER2 ASHP

≥ 7.8 HSPF2, 15.2 SEER2, and 11.7 

EER2 air source heat pump
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R408.2.2 More efficient HVAC equipment

4 HVAC options applicable to climate zones 0 through 3 only

2 HVAC measures allowed in climate zone 4 as noted below

≥ 90% AFUE fuel gas furnace

≥ 90% AFUE fuel gas furnace and 15.2 

SEER2 and 10.0 EER2 AC

≥ 95% AFUE fuel gas furnace and 16.0 

SEER2 and 10.0 EER2 AC

≥ 90% AFUE fuel gas furnace and 7.8 

HSPF2, 15.2 SEER2/10.0 EER2 ASHP

≥ 7.8 HSPF2, 15.2 SEER2, and 11.7 

EER2 air source heat pump
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R408.2.2 More efficient HVAC equipment

4 HVAC options applicable to climate zones 4 through 8 only

≥ 95% AFUE fuel gas furnace and 

15.2 SEER2 and 12.0 EER2 AC

≥ 97% AFUE fuel gas furnace and 

16.0 SEER2 and 12.0 EER2 AC

≥ 95% AFUE fuel gas furnace and 

8.1 HSPF2, 15.2 SEER2 cold 

climate heat pump

≥ 8.1 HSPF2, 15.2 SEER2 cold 

climate heat pump
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R408.2.3 Reduced energy use in Service Water Heating

R408.2.3(1) through R408.2.3(7), the installed water heater shall meet one of 
the Uniform Energy Factors (UEF) or Solar Uniform Energy Factors (SUEF) 
in Table R408.2.3.



R408.2.3 Reduced energy use in Service Water Heating



R408.2.3 Reduced energy use in Service Water Heating

• Compact hot water distribution shall not store > 16 ounces of water between 
nearest source of hot water and termination of fixture supply pipe.

• Volume is determined based on pipe length, type and diameter from Table 
R408.2.3.1
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R408.2.4 More efficient thermal distribution

Energy credit measures for efficient thermal distribution 

1. Ductless systems or hydronic systems within the building thermal envelope

2. 100% of ducts in conditioned space, including air handler

3. 80% of ducts in conditioned space, including air handler

4. Reduced total duct leakage for ducts outside conditioned space

1. 2.0 CFM25/ft2 of CFA, with air handler installed

2. 1.75 CFM25/ft2 of CFA, with air handler not installed
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R408.2.4 More efficient thermal distribution
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R408.2.5 Improved air sealing and ventilation

Energy credit measures for improved air sealing and efficient ventilation 

1. Energy recovery ventilator (ERV) / heat recovery ventilator (HRV) installed*

2. ≤ 2.0 ACH50 with ERV/HRV*

3. ≤ 2.0 ACH50 with balanced ventilation system

4. ≤ 1.5 ACH50 with ERV/HRV*

5. ≤ 1.0 ACH50 with ERV/HRV*

*ERV/HRV need SRE > 75% and ERV LRMT > 50%
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R408.2.5 Improved air sealing and ventilation
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R408.2.6 Energy efficient appliances

Appliances shall comply with the efficiency requirements specified in Table 

R408.2.6. 

Not less than three (3) appliance types from Table R408.2.6 shall be installed.

Exception: In Group R-2 where a dishwasher is not installed in each dwelling 

unit, not less than two (2) appliance types complying with Table R408.2.6 

shall be installed. 

In common areas, each appliance type shall comply with Table R408.2.6.
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R408.2.6 Energy efficient appliances
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R408.2.7 Renewable energy

Example: 

This house in CZ5 is 2,000 ft2. It needs 2,000 

Watts or 2.0 kW of on-site renewable energy. 

This can earn 9 credits with just eight (8) 250-Watt 

solar panels (18 are pictured).

Renewable energy resources shall be permanently installed with rated capacity 

to produce not less than 1 W/ft2 of on-site renewable energy per sq. ft of 

conditioned floor area. 

REC documentation shall meet the requirements of Section R404.4.
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R408.2.8 Demand response 

Thermostat controlling primary heating and cooling systems are provided with 

demand responsive control to provide ability to participate in utility demand 

response programs

• Section R408.2.8.1 and R408.2.8.2 describe communication, operation and 

control requirements based on single stage, two stage or variable-capacity 

HVAC

Building solution center
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R408.2.9 Opaque Walls

The opaque wall credit is unique that it doesn’t have energy credits.

It permits reduced levels of wood-framed wall insulation in CZ 4&5: 

Max U-0.060 or R-20 or R-13+5 instead of Max U-0.045 or R-30.

But, must be accompanied by one or more of the following:

1. Heat pumps installed meeting efficiency levels in R408.2.2

2. Heat pump water heaters meeting efficiency levels in R408.2.3

3. Three (3) additional energy credits

4. Renewable energy meeting requirements of R408.2.7
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R408.2.10 Whole-home lighting control 
R408.2.11 Higher efficacy lighting

Whole-home lighting control

• Dwelling has a lighting control system (manual or automated) to turn off all 

permanent installed interior lighting

Higher efficacy lighting

• All hardwired lighting have lamp efficacy of 90 lumens/watt or luminaire 

efficacy of 55 lumens per watt

Building solution center
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New (or updated) Appendices in 2024 IECC-R

Appendix RA: Board of Appeals

Appendix RB: Solar-Ready Provisions - detached One- and Two-Family Homes

Appendix RC: Zero Net Energy Residential Building Provisions (updated)

Appendix RD: Electric Energy Storage Provisions (new!)

Appendix RE: Electric Vehicle Charging Infrastructure (new!) 

Appendix RF: Alternative Building Thermal Envelope Insulation R-values (new!)

Appendix RG: 2024 IECC Stretch Code (new!) 

Appendix RH: Operational Carbon Rating and Energy Reporting (new!)

Appendix RI: On-Site Renewable Energy (new!)

Appendix RJ: Demand Responsive Controls (new!) 

Appendix RK: Electric-Ready Residential Provisions (new!) 

Appendix RL: Renewable Energy Infrastructure (new!) 

Resource RRA:  All-Electric Residential Buildings (new!)
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2024 IECC-R Performance

Based on the 

Determination 

Analysis, the 

2024 IECC is 

7.8% more 

efficient than 

the 2021 

IECC and 

almost 40% 

more efficient 

than the 2006 

IECC



Thank you
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