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State of Connecticut 

Mechanical and Energy Codes 

Update

Presented jointly by the 

Connecticut Chapters of ASHRAE &  AEE

December 11, 2025

Agenda

• Introduction 

• Status of New England Electric Grid (ISO-NE)

• Connecticut Building Code Development & Timeline

• IMC Updates – Chapters 1 – 14

• Break

• IECC Updates – Sections 401 – 500

The information and interpretations presented in this session are solely the opinions of the speaker(s) and do not necessarily 

reflect the official position or policy of ASHRAE.

These presentations are not intended to be a complete and thorough analysis of any topic.  Attendees are advised that they are 

ultimately responsible for conducting their own due diligence and for ensuring compliance with all applicable codes, 

standards, and regulations.
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Today’s Sponsors

Del Smith, PE, CEM
Principal

CES

dsmith@ceseng.com

Brittany Conry, PE
Project Manager

CES

bconry@ceseng.com

Hank Cullinane
Principal

Clover Corporation

hankc@clovercorporation.com

Matt Mullen, PE, BEAP
VP Engineering & Design

EMCOR Services New England 

Mechanical

mullen@nemsi.com

Code Update Speakers

3

4



12/15/2025

3

Regional Electricity Outlook

Eric Johnson 

Executive director of External Affairs at ISO New England

ISO-NE PUBLIC

D E C E M B E R  1 1 ,  2 0 2 5  |  B E R L I N ,  C T

Eric Johnson
E X E C U T I V E  D I R E C T O R ,  E X T E R N A L  A F F A I R S

CT Chapter of Association of Energy Engineers

New England’s Electric Grid, 
Past, Present, & Future
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ISO New England Has Nearly Three Decades of 
Experience Overseeing the Region’s Restructured 
Electric Power System

7

• Regulated by the Federal Energy 
Regulatory Commission

• Reliability Coordinator for New 
England under the North American 
Electric Reliability Corporation

• Independent of companies in the 
marketplace and neutral on 
technology

ISO-NE PUBLIC

ISO New England Performs Three Critical Roles to 
Ensure Reliable Electricity at Competitive Prices

8

Grid 
Operation

Coordinate and direct 
the flow of electricity 

over the region’s 
high-voltage 

transmission system

Market 
Administration

Design, run, and 
oversee the markets 

where wholesale 
electricity is bought 

and sold

Power System 
Planning

Study, analyze, and 
plan to make sure New 

England's electricity 
needs will be met over 

the next 10 years
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Things We Don’t Do

9

  
Handle 

retail electricity
Own power grid 

infrastructure

Have a stake in 
companies 

that own grid 
infrastructure 


Have 

jurisdiction 
over fuel 

infrastructure


Have control 

over siting 
decisions


Plan the 

resource mix

ISO-NE PUBLIC

New England’s Power Grid Is Part of a Larger 
Electric Power System

10

• Part of the Eastern Interconnection, one of 
four large power grids in North America

– Interconnected through primarily 
alternating current (AC) transmission

• Tied to Québec only through 
direct current (DC) transmission

• 2003 blackout ushered in 
wide-area monitoring and 
mandatory reliability standards

• Subject to reliability standards 
set by NERC and NPCC*

* North American Electric Reliability Corporation (NERC) and Northeast Power Coordinating Council (NPCC)  

9
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New England’s Transmission Grid Is the Interstate 
Highway System for Electricity

11

• 9,000 miles of high-voltage transmission lines 
(primarily 115 kV and 345 kV)

• 13 transmission interconnections to power 
systems in New York and Eastern Canada

• 9% of region’s energy needs met by imports in 2024

• $13 billion invested to strengthen transmission 
system reliability since 2002; $447 million planned 

• Developers have proposed multiple transmission 
projects to access non-carbon-emitting 
resources inside and outside the region

ISO-NE PUBLIC 12

Generation and Demand Resources Are Used to 
Meet New England’s Energy Needs
• Nearly 400 dispatchable generators in the region

• Nearly 30,000 MW of generating capacity

• Roughly 7,000 MW of generation have 
retired or will retire in the next few years

• Nearly 3,600 MW of demand resources with 
obligations in the Forward Capacity Market*, including 
energy efficiency, load management, and distributed 
generation resources

– Demand resources have had further opportunities 
in the wholesale markets since 2018

* In the Forward Capacity Market, demand-reduction resources are treated as capacity resources. 

11
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Dramatic Changes in the Energy Mix

13

Source: ISO-NE Net Energy and Peak Load by Source
Electric generation within New England; excludes imports and behind-the-meter (BTM) resources, such as BTM solar. 
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39%
Carbon Dioxide 

(CO2) 

63%
Nitrogen Oxide 

(NOx) 

98%
Sulfur Dioxide 

(SO2) 

Emissions Reductions
Emissions from regional generators have fallen significantly since 2010

15

Source: ISO New England, New England Electric Generators Air Emissions Report

15

Annual New England System Generator Emissions, 2010–2023

ISO-NE PUBLIC

State Laws Target Deep Reductions in CO2 Emissions 
and Increases in Renewable and Clean Energy 

16

≥80% by 2050                                                                                                                 
Five states mandate greenhouse gas 
reductions economy wide: MA, CT, ME, 
RI, and VT (mostly below 1990 levels)

Net-Zero by 2050
80% by 2050 

MA emissions requirement 
MA clean energy standard

100% by 2035 VT renewable energy requirement

100% by 2050 
Carbon-Neutral by 2045

ME renewable energy goal
ME emissions requirement

100% by 2040
Net-Zero by 2050

CT zero-carbon electricity requirement
CT emissions requirement

100% by 2033 RI renewable energy requirement 

15
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Summer 2034 Winter 2034/2035

2024/2025 winter peak
19,639 MW

2024 summer peak  
24,871 MW

Base
27,821

MW

EVs
+852
MW

Heat
+104
MW

BTM PV
−1,879

MW
Net

26,897 
MW

Base
19,893

MW

EVs
+1,764

MW

Heat
+4,765

MW

BTM PV
−402
MW

Net
26,020 

MW

ISO’s Ten-Year Forecasts Provide an Outlook for 
Electricity Use and Peak Demand
Deployment of these technologies create new challenges for grid operations and 
forecasting
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Source:  ISO New England 2025-2034 Forecast Report of Capacity, Energy, Loads, and Transmission (2025 CELT Report) (May 2025)
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ISO-NE PUBLIC

Steady Growth Expected in Annual Net Energy Use 

Source:  ISO New England 2025-2034 Forecast Report of Capacity, Energy, Loads, and Transmission (2025 CELT Report) (May 2025)

Historical Average
124,438 GWh

Historical and Forecast Net Energy Use

1995: 112,850 GWh

2005: 136,425 GWh

2024: 116,813 GWh

2034: 130,665 GWh

2025: 117,262 GWh

Decrease in net energy demand due to behind-
the-meter solar PV and energy efficiency

Forecasted increase in net 
energy use due to electrification
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https://www.iso-ne.com/system-planning/system-plans-studies/celt/
https://www.iso-ne.com/system-planning/system-plans-studies/celt/
https://www.iso-ne.com/system-planning/system-plans-studies/celt/
https://www.iso-ne.com/system-planning/system-plans-studies/celt/
https://www.iso-ne.com/system-planning/system-plans-studies/celt/
https://www.iso-ne.com/system-planning/system-plans-studies/celt/
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ISO New England Forecasts Strong Growth in 
Solar Photovoltaic (PV) Resources

19
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Cumulative Growth in Solar PV 
through 2034 (MWac)

State
Installed 
Capacity 

(MWac)

No. of 
Installations

Connecticut 1,289 106,620

Massachusetts 4,019 206,118

Maine 1,053 12,100

New Hampshire 280 24,706

Rhode Island 465 25,395

Vermont 529 22,166

New England 7,634 397,105

December 2024 Solar PV 
Installed Capacity (MWac)

Note: The bar chart reflects the ISO’s projections for nameplate capacity from PV resources participating in the region’s wholesale electricity markets, as well as those 
connected “behind the meter.” The forecast does not include forward-looking PV projects > 5 MW in nameplate capacity. Source:  ISO New England 2025-2034 Forecast 

Report of Capacity, Energy, Loads, and Transmission (2025 CELT Report) (May 2025), and 2025 Photovoltaic (PV) Forecast; MW values are AC nameplate.

ISO-NE PUBLIC

Nighttime Electricity Load on the Region’s Electric Grid is 
Exceeding Daytime Consumption On Sunny Days
Continued development of solar drives down afternoon load, especially in  spring when demand is lower

20

Source: ISO Newswire Article 
from November 26, 2024, 
100th ‘duck curve’ day marks 
New England solar power 
milestone - ISO Newswire

Grid demand reduction from behind-the-meter (BTM) solar on November 25, 2024 
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https://www.iso-ne.com/system-planning/system-plans-studies/celt/
https://www.iso-ne.com/system-planning/system-plans-studies/celt/
https://www.iso-ne.com/system-planning/system-plans-studies/celt/
https://www.iso-ne.com/system-planning/system-plans-studies/celt/
https://www.iso-ne.com/static-assets/documents/100022/2025_final_pv_forecast.pdf
https://isonewswire.com/2024/11/26/100th-duck-curve-day-marks-new-england-solar-power-milestone/
https://isonewswire.com/2024/11/26/100th-duck-curve-day-marks-new-england-solar-power-milestone/
https://isonewswire.com/2024/11/26/100th-duck-curve-day-marks-new-england-solar-power-milestone/
https://isonewswire.com/2024/11/26/100th-duck-curve-day-marks-new-england-solar-power-milestone/
https://isonewswire.com/2024/11/26/100th-duck-curve-day-marks-new-england-solar-power-milestone/
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RSP25 Public Meeting Presents a Comprehensive look at 
the 10-year Horizon for New England’s Power Grid

• The ISO hosted the 2025 Regional System Plan (RSP25) Public Meeting 
on November 5, in person and virtually, with an opportunity to provide 
feedback

– A draft of the RSP25 was presented to the Public Advisory Committee (PAC) and posted to 
the ISO RSP website in mid-August, followed by a 30-day public comment period

– A revised draft of the RSP25, along with ISO New England’s responses to comments, are 
available on the ISO RSP website

• The presentation included annual electricity and peak demand forecasts, 
an overview of recently completed and planned upgrades to the 
transmission system, and a look at the types of resources the ISO expects 
will provide energy to the grid in the coming years

– The meeting recording and materials are available on the ISO website

ISO-NE PUBLIC

Access the RSP25 Summaries

22

2025 Regional System 
Plan Summary - English

2025 Regional System Plan 
Summary – Spanish/Español

www.iso-ne.com/rsp

21
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https://www.iso-ne.com/system-planning/system-plans-studies/rsp
https://www.iso-ne.com/event-details?eventId=159951
https://www.iso-ne.com/static-assets/documents/100028/2025_iso_rsp_factsheet.pdf
https://www.iso-ne.com/static-assets/documents/100028/2025_iso_rsp_factsheet.pdf
https://www.iso-ne.com/static-assets/documents/100028/2025_iso_rsp_factsheet.pdf
https://www.iso-ne.com/static-assets/documents/100028/2025_iso_rsp_factsheet.pdf
https://www.iso-ne.com/static-assets/documents/100028/2025_iso_rsp_factsheet_spanish.pdf
https://www.iso-ne.com/static-assets/documents/100028/2025_iso_rsp_factsheet_spanish.pdf
https://www.iso-ne.com/static-assets/documents/100028/2025_iso_rsp_factsheet_spanish.pdf
https://www.iso-ne.com/static-assets/documents/100028/2025_iso_rsp_factsheet_spanish.pdf
http://www.iso-ne.com/rsp
http://www.iso-ne.com/rsp
http://www.iso-ne.com/rsp
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Longer-Term Transmission Planning (LTTP)
• 2020: New England States Committee on Electricity (NESCOE)’s vision 

statement recommended that the ISO work with stakeholders to conduct a 
comprehensive long-term regional transmission study

– In response, the ISO began the study and received FERC approval to revise the ISO 
Tariff to establish a repeatable longer-term study process

• 2024: 2050 Transmission Study was the first longer-term transmission study
– Informs stakeholders of the amount and type of transmission infrastructure 

necessary to provide reliable, cost-effective energy to the region through 
the clean energy transition, driven by state policy

• The region’s aging transmission system has the 
potential to become a significant bottleneck to 
progress if it does not keep pace with changes to other 
elements of the power system Learn more about Longer-

Term Transmission Studies

ISO-NE PUBLIC 24

Longer-Term Transmission Planning RFP

Issue RFPMarch 
2025

Deadline for 
Proposal 

Submission

September 
2025

Selection of 
Preferred 
Solution*

September 
2026

* May be either the Preferred Longer-Term Transmission Solution or Preferred Longer-Term Transmission Proposal, depending on whether Attachment K Section 
16.4(i) or 16.4(j) applies. Schedule subject to change; **Costs may include estimates for corollary/interconnection upgrades. 

ISO received 6 Longer-Term Proposals:
– 3 primarily AC transmission; 3 primarily HVDC transmission
– All designs claim support 1,200 MW of northern ME wind
– Cost estimates range from $0.96B to $4.04B**
– In service dates Q4 2032 to Q3 3025 (12/31/2025 target)

23

24

https://nescoe.com/resource-center/vision-stmt-oct2020/
https://nescoe.com/resource-center/vision-stmt-oct2020/
https://www.iso-ne.com/static-assets/documents/100008/2024_02_14_pac_2050_transmission_study_final.pdf
https://www.iso-ne.com/system-planning/transmission-planning/longer-term-transmission-studies
https://www.iso-ne.com/system-planning/transmission-planning/longer-term-transmission-studies
https://www.iso-ne.com/system-planning/transmission-planning/longer-term-transmission-studies
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ISO New England Publications

25

New England Power Grid 
Regional Profile

Provides key grid and market stats 
on how New England’s 

wholesale electricity markets are 
securing reliable electricity at 

competitive prices and helping 
usher in a cleaner, greener grid

2024 Regional Electricity Outlook

Provides an in-depth look at 
New England’s biggest challenges to 

power system reliability, the 
solutions the region is pursuing, and 

other ISO New England efforts to 
improve services and performance

New England Power Grid 
State Profiles

Provides state-specific facts 
and figures relating to supply and 

demand resources tied into the New 
England electric grid and state 

policies transforming the resource 
mix in the region

ISO-NE PUBLIC

ISO New England Publications – Spanish Versions
Communities in New England now have important state energy facts in Spanish

26

Perfil Estatal de la Red Eléctrica de 
Nueva Inglaterra, 2024–2025

Perfil de la Red de Transmisión Eléctrica 
de Nueva Inglaterra, 2024–2025

25

26

https://www.iso-ne.com/about/government-industry-affairs/new-england-regional-profile
https://www.iso-ne.com/about/government-industry-affairs/new-england-regional-profile
https://www.iso-ne.com/about/regional-electricity-outlook
https://www.iso-ne.com/about/government-industry-affairs/new-england-state-profiles
https://www.iso-ne.com/about/government-industry-affairs/new-england-state-profiles
https://www.iso-ne.com/static-assets/documents/100022/state-profiles-spanish.pdf
https://www.iso-ne.com/static-assets/documents/100022/state-profiles-spanish.pdf
https://www.iso-ne.com/static-assets/documents/100022/state-profiles-spanish.pdf
https://www.iso-ne.com/static-assets/documents/100022/state-profiles-spanish.pdf
https://www.iso-ne.com/static-assets/documents/100022/regional-profile-spanish.pdf
https://www.iso-ne.com/static-assets/documents/100022/regional-profile-spanish.pdf
https://www.iso-ne.com/static-assets/documents/100022/regional-profile-spanish.pdf
https://www.iso-ne.com/static-assets/documents/100022/regional-profile-spanish.pdf
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Consumer Liaison Group Provides a Forum for 
Consumers to Learn about Regional Electricity Issues

• A forum for sharing information between the ISO and 
electricity consumers in New England

• The CLG Coordinating Committee consists of 14 
members who are elected every two years

• Quarterly meetings are free and open to the public, 
with in-person and virtual options to participate

• December 3 meeting featured a conversation with 
Commissioner David Rosner from the Federal Energy 
Regulatory Commission (FERC)

• The next CLG meeting is scheduled for March 25
More information on the CLG is available at: https://www.iso-

ne.com/committees/industry-collaborations/consumer-liaison/ 

2024 CLG Annual Report

ISO-NE PUBLIC

For More Information

28

Download the ISO to Go App
ISO to Go is a free mobile application 
that puts real-time wholesale electricity 
pricing and power grid information in the 
palm of your hand

Subscribe to ISO Newswire
ISO Newswire is your source for regular news about ISO New England 
and the wholesale electricity industry within the six-state region 

Follow the ISO on Social Media
www.iso-ne.com/social 

Log on to ISO Express 
ISO Express provides real-time data on New England’s wholesale 
electricity markets and power system operations

27

28

https://www.iso-ne.com/committees/industry-collaborations/consumer-liaison/
https://www.iso-ne.com/committees/industry-collaborations/consumer-liaison/
https://www.iso-ne.com/committees/industry-collaborations/consumer-liaison/
https://www.iso-ne.com/committees/industry-collaborations/consumer-liaison/
https://www.iso-ne.com/committees/industry-collaborations/consumer-liaison/
https://www.iso-ne.com/committees/industry-collaborations/consumer-liaison/
https://www.iso-ne.com/committees/industry-collaborations/consumer-liaison/
https://www.iso-ne.com/static-assets/documents/100023/2024_report_of_consumer_liaison_group_final.pdf
https://www.iso-ne.com/about/news-media/iso-to-go
https://play.google.com/store/apps/details?id=isone.com.isotogo.android
https://apps.apple.com/us/app/iso-to-go/id555114876
https://www.iso-ne.com/about/news-media/newswire
https://www.iso-ne.com/social
https://www.iso-ne.com/social
https://www.iso-ne.com/social
https://www.iso-ne.com/isoexpress/
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Questions

29

The Connecticut State Codes

2021 ICC 2024 ICC

• The state adopted the 2022 Connecticut State Building Code which 
will be based on the 2021 editions of the ICC Codes

• In November the Codes & Standards Committee sent the approved 
2026 State Building Code & Fire Code to the Regulations Review 
Committee. On Tuesday that Committee …

29

30
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The Connecticut State Codes

Building and Fire Code Adoption Process

https://portal.ct.gov/das/office-of-state-building-

inspector/building-and-fire-code-adoption-

process?language=en_US

The Connecticut State Codes

31

32

https://portal.ct.gov/das/office-of-state-building-inspector/building-and-fire-code-adoption-process?language=en_US
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The Connecticut State Codes

The Connecticut State Codes

33
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2021 vs. 2024 IMC 

Commercial Provisions

IMC Chapter 2 Definitions 

35
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IMC Chapter 2 Definitions

Definitions

37
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Definitions

Definitions
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Definitions

Chapter 3 General Regulations

41
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Section 302 Protection of Structure

Section 305 Piping Support

43
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Section 305 Piping Support

Section 306 Access & Service Space

45
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Section 307 Condensate Disposal

Chapter 4 Ventilation

47
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Ventilation

Chapter 5 Exhaust Systems

49
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Exhaust Systems

Exhaust Systems

51
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Commercial Kitchen Hoods

Grease Ducts

53
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Grease Ducts

Commercial Kitchen Hoods 

55
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Commercial Kitchens

Commercial Kitchen Hoods

57
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Commercial Kitchen Make-up Air

Chapter 6 Duct Systems

59
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Plenums

Plenums

61
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Duct Insulation

Smoke Detectors

63
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Duct and Transfer openings

2021: 912.1 General - Electric infrared radiant heaters shall comply

2024: 912.1 General - Permanently installed electric space heaters shall be listed and 

labeled in accordance with UL 2021, and installed in accordance with the 

manufacturer’s instructions.

2021: 923.1 General. Kilns shall be listed and labeled unless otherwise approved in 

accordance with Section 105.2. Electric kilns shall comply with UL 499. The approval of 

unlisted appliances in accordance with Section 105.2 shall be based on approved 

engineering evaluation.

2024: 923.1 General. Kilns shall be listed and labeled unless otherwise approved in 

accordance with Section 104.2.3. Electric kilns shall comply with UL 499. The approval 

of unlisted appliances in accordance with Section 104.2.3 shall be based on approved 

engineering evaluation.

ADDED in 2024: 931.1 General. Steam bath equipment shall be listed and labeled in 

accordance with UL 499 and shall be installed in accordance with their listing and the 

manufacturer’s instructions.

Chapter 9: Specific Appliances, Fireplaces and Solid Burning Fuel

65
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1006.6 Safety and relief valve discharge. Safety and relief valve discharge pipes shall 

be of rigid pipe that is approved for the temperature of the system. High-pressure-

steam safety valves shall be vented to the outside of the structure. The discharge 

piping serving pressure relief valves, temperature relief valves and combinations of 

such valves shall:

2021: 

7. Discharge to a termination point that is readily observable by the building 

occupants. 

2024: 

7. Discharge to a termination point that is readily visible and observable by the 

building occupants. If the discharge termination point is not readily visible and 

observable, a leak detection monitoring device with alarm notification (and not 

automatic shut-off) is required.

Chapter 10 Boilers, Water Heaters and Pressure Vessels

Added in 2024: 

1002.4 Water heater pan required. Where a storage-type water heater or a hot water storage tank is 

installed in a location where water leakage from the tank will cause damage, the tank shall be installed in 

a pan constructed of one of the following: 

1. Galvanized steel or aluminum of not less than 0.0236 inch (0.6 mm) in thickness.

2. Plastic of not less than 0.036 inch (0.9 mm) in thickness constructed of material having a flame spread 

index of not more than 25 and a smoke-developed index of not more than 450 when tested in accordance 

with ASTM E84 or UL 723.

3. Other approved materials.

Chapter 10 Boilers, Water Heaters and Pressure Vessels

67
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2026 Connecticut State Building Code Amendment:

(Add) 1001.1.1 Boilers and water heaters. Boilers and water heaters shall also be 
governed by the regulations adopted under authority of chapter 540 of the 
Connecticut General Statutes. 

Chapter 540 has regulations around inspection, commissioning and operation 
certifications. Along with fees and penalties. 

Chapter 10 Boilers, Water Heaters and Pressure Vessels

2021: 1101.1.1 Refrigerants other than ammonia - Refrigerant piping design and 
installation for systems containing a refrigerant other than ammonia, including 
pressure vessels and pressure relief devices, shall comply with this chapter and 
ASHRAE 15.

2024: 1101.1.1 Refrigerants other than ammonia - Refrigeration systems using a 
refrigerant other than ammonia shall comply with this chapter, ASHRAE 15 and the 
International Fire Code. Refrigeration systems containing carbon dioxide as the 
refrigerant shall also comply with IIAR CO2.

https://iiarcondenser.org/co2-standard-provides-guidance-on-growing-segment-
of-the-industry/

Chapter 11: Refrigeration

69

70

https://iiarcondenser.org/co2-standard-provides-guidance-on-growing-segment-of-the-industry/
https://iiarcondenser.org/co2-standard-provides-guidance-on-growing-segment-of-the-industry/
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https://iiarcondenser.org/co2-standard-provides-guidance-on-growing-segment-of-the-industry/
https://iiarcondenser.org/co2-standard-provides-guidance-on-growing-segment-of-the-industry/
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2021: 1101.7 Change in refrigerant type - The type of refrigerant in refrigeration systems having a refrigerant 
circuit containing more than 220 pounds (99.8 kg) of Group A1 or 30 pounds (13.6 kg) of any other group 
refrigerant shall not be changed without prior notification to the code official and compliance with the 
applicable code provisions for the new refrigerant type.

2024: 1101.7 Changing refrigerant - Changes of refrigerant in an existing system to a refrigerant with a 
different refrigerant designation shall be allowed only where in accordance with the following: 
1. The owner or the owner’s authorized agent shall be notified prior to making a change of refrigerant, and the change of refrigerant shall not 
be made where the owner objects to the change.

2. The change in refrigerant shall be in accordance with one of the following:

 2.1. Written instructions of the original equipment manufacturer.

 2.2. An evaluation of the system by a registered design professional or by an approved agency that validates safety and suitability 
of the replacement refrigerant.

 2.3. Approved by the code official.

3. Where the replacement refrigerant is classified into the same safety group, requirements that were applicable to the existing system shall 
continue to apply. 

4. Where the replacement refrigerant is classified into a different safety group, the system shall comply with the requirements of this 
standard for a new installation, and the change of refrigerant shall require code official approval.

Chapter 11: Refrigeration

• 2021: 1102.2.1 Mixing - Refrigerants, including refrigerant blends, with different 
designations in ASHRAE 34 shall not be mixed in a system. Exception: Addition of 
a second refrigerant is allowed where permitted by the equipment or appliance 
manufacturer to improve oil return at low temperatures. The refrigerant and 
amount added shall be in accordance with the manufacturer’s instructions.

• 2024: 1102.2.1 Mixing. Refrigerants with different refrigerant designations shall 
only be mixed in a system in accordance with both of the following:

•  1. The addition of a second refrigerant is allowed by the equipment 
manufacturer and is in accordance with the manufacturer’s written instructions.

•  2. The resulting mixture does not change the refrigerant safety group.

Chapter 11: Refrigeration
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2024: 1106.3 Class 2 and 3 refrigerants - Where refrigerants of Groups A2, A3, B2 and B3 are used, the machinery 
room shall conform to the Class I, Division 2, hazardous location classification requirements of NFPA 70. (Exception 
removed)

1106.4 Group A2L and B2L refrigerants - Machinery rooms for Group A2L and B2L refrigerants shall comply with 
Sections 1106.4.1 through 1106.4.3.

1106.4.1 Elevated temperatures - Open flame-producing devices or continuously operating hot surfaces over 1290°F 
(700°C) shall not be permanently installed in the room.

1106.4.2 Refrigerant detector - In addition to the requirements of Section 1105.3, refrigerant detectors shall signal an 
alarm and activate the ventilation system in accordance with the response time specified in Table 1106.4.2.

TABLE 1106.4.2

1106.4.3 Mechanical ventilation - The machinery room shall have a mechanical ventilation system complying with 
ASHRAE 15.

Chapter 11: Refrigeration

2024: 

1106.5 Remote controls - Remote control of the mechanical equipment and appliances located 
in the machinery room shall comply with Sections 1106.5.1 and 1106.5.2.

1106.5.1 Refrigeration system emergency shutoff - A clearly identified switch of the break-
glass type or with an approved tamper-resistant cover shall provide off-only control of 
refrigerant compressors, refrigerant pumps, and normally closed, automatic refrigerant valves 
located in the machinery room. Additionally, this equipment shall be automatically shut off 
whenever the refrigerant vapor concentration in the machinery room exceeds the vapor 
detector’s upper detection limit or 25 percent of the LEL, whichever is lower.

1106.5.2 Ventilation system - A clearly identified switch of the break-glass type or with an 
approved tamper-resistant cover shall provide on-only control of the machinery room 
ventilation fans.

1106.6 Emergency signs and labels - Refrigeration units and systems shall be provided with 
approved emergency signs, charts, and labels in accordance with the International Fire Code.

Chapter 11: Refrigeration
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2024: 

1109.2.2 Refrigerant pipe enclosure - Refrigerant piping shall be protected by 
locating it within the building elements or within protective enclosures. Exception: 
Piping protection within the building elements or protective enclosure shall not be 
required in any of the following locations:

 1. Where installed without ready access or located more than 7 feet 3 inches 
(2210 mm) above the finished floor.

 2. Where located within 6 feet (1829 mm) of the refrigerant unit or 
appliance.

 3. Where located in a machinery room complying with Section 1105.

 Added: 4. Outside the building:

 4.1. Where protected from damage from the weather, including but not 
limited to hail, ice and snow loads.

 4.2. Where protected from damage within the expected foot or traffic 
path.

 4.3. Where installed underground not less than 8 inches (200 mm) below 
finished grade and protected against corrosion.

Chapter 11: Refrigeration

2026 Connecticut State Building Code Amendment:

(Amd) 1109.2.5 Refrigerant pipe shafts. Refrigerant piping that penetrates two or more floor/ceiling assemblies 
shall be enclosed in a fire-resistance-rated shaft enclosure. The fire-resistance-rated shaft enclosure shall comply 
with Section 713 of the International Building Code portion of the Connecticut State Building Code. Exceptions: 

1. Refrigeration systems using R-718 refrigerant (water). 

2. Piping in a direct refrigeration system where the refrigerant quantity does not exceed the limits of Table 
1103.1 for the smallest occupied space through which the piping passes. 

3. Piping located on the exterior of the building where vented to the outdoors. 

2024 IMC: 1109.2.5 Refrigerant pipe shafts - Refrigerant piping that penetrates two or more floor/ceiling 
assemblies shall be enclosed in a fire-resistance-rated shaft enclosure. The fire-resistance-rated shaft enclosure 
shall comply with Section 713 of the International Building Code. Exceptions:

1. Refrigeration systems using R-718 refrigerant (water).

2. Piping in a direct refrigeration system using Group A1 refrigerant where the refrigerant quantity does not 
exceed the limits of Table 1103.1 for the smallest occupied space through which the piping passes.

3. Piping located on the exterior of the building where vented to the outdoors.

Chapter 11: Refrigeration
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Example: You have a 14 ton VRF system with 25.8lb of refrigerant between the condensing unit and 
the branch box. The piping from the condensing unit passes through a room that is 4ft x 6ft x8ft. 

25.8 lb / (4x6x8) cf = 0.134lb/MCf.

Although the RCL allowed has dropped between the A1 and A2L refrigerants, you can see the limits 
will not be met unless you have a very large system and a very small room (closet) that the piping 
runs through to not comply with exception 2. 

In this example 595lb of R-454b refrigerant would be required to not comply with exception 2.  

2024:

1109.3 Installation requirements for Group A2L, A2, A3, B2L, B2 or B3 refrigerant - 
Piping systems using Group A2L, A2, A3, B2L, B2 or B3 refrigerant shall comply with 
the requirements of Sections 1109.3.1 and 1109.3.2.

1109.3.1 Protection against physical damage - In addition to the requirements of 
Section 305.5, aluminum, copper and steel tube used for Group A2, A3, B2 and B3 
refrigerants and located in concealed locations where tubing is installed in studs, 
joists, rafters or similar member spaces, and located less than 1 1/4 inches (32 mm) 
from the nearest edge of the member, shall be continuously protected by shield 
plates. Protective steel shield plates shall cover the area of the tube plus the area 
extending not less than 2 inches (51 mm) beyond both sides of the tube.

1109.3.1.1 Shield plates - Shield plates shall be of steel material having a thickness 
of not less than 0.0575 inch (1.46 mm) (No.16 gage). (Paragraph previously apart of 
1109.3.1)

1109.7 Condensate Control - removed. 

Chapter 11: Refrigeration
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2024:

1110.4 Factory test procedure. Factory tests shall be performed with dry nitrogen or other nonflammable, 
nonreactive, dried gas. Oxygen, air or mixtures containing them shall not be used. The means used to build up 
the test pressure shall have either a pressure limiting device or a pressure-reducing device and a gauge on the 
outlet side. The pressure-relief device shall be set above the test pressure but low enough to prevent 
permanent deformation of the refrigeration system’s components. Exceptions:

 1. Mixtures of dry nitrogen, inert gases or a combination of them with Class 1 refrigerant in 
concentrations of a refrigerant weight fraction (mass fraction) not exceeding 5 percent shall be 
permitted for tests.

 2. Mixtures of dry nitrogen, inert gases or a combination of them with Class 2L, Class 2 and Class 3 
refrigerants in concentrations not exceeding the lower of a refrigerant weight fraction (mass fraction) of 
5 percent or 25 percent of the LFL shall be permitted for tests.

 3. Compressed air without added refrigerants shall be permitted for tests, provided that the 
refrigeration system is subsequently evacuated to less than 1,000 microns (0.1333 kPa) before charging 
with refrigerant. The required evacuation level is atmospheric pressure for refrigeration systems using 
R-718 (water) or R-744 (carbon dioxide) as the refrigerant.

 4. Systems erected on the premises using Group A1 refrigerant and with copper tubing not exceeding 
0.62 of an inch (15.7mm) outside diameter shall be tested by means of the refrigerant charged into the 
system at the saturated vapor pressure of the refrigerant at not less than 68°F (20°C).

Chapter 11: Refrigeration

2024: 

1110.5 Test apparatus. The means used to pressurize the refrigerant piping system shall have on its outlet side a 
test pressure measuring device and either a pressure-limiting device or a pressure-reducing device. The test 
pressure measuring device shall have an accuracy of ±3 percent or less of the test pressure and shall have a 
resolution of 5 percent or less of the test pressure.

1110.6 Piping system strength test. Refrigeration system components and refrigerant piping shall be tested in 
accordance with ASME B31.5 or this section. Separate tests for isolated portions of the system are permitted, 
provided that all required portions are tested at least once. Pressurize with test gas for a minimum of 10 minutes 
to not less than the lower of (a) the lowest design pressure for any system component or (b) the lowest value of set 
pressure for any pressure relief devices in the system. The design pressures for determination of test pressure shall 
be the pressure identified on the label nameplate of the condensing unit, compressor, compressor unit, pressure 
vessel or other system component with a nameplate. A passing test result shall have no rupture or structural failure 
of any system component or refrigerant piping. Refrigerant piping and tubing greater than 3/4 inch (19 mm) in 
diameter shall be tested in accordance with ASHRAE 15.

1110.7 Contractor or engineer declaration. The installing contractor or registered design professional of record 
shall issue a certificate of test to the code official for all refrigeration systems containing 55 pounds (25 kg) or more 
of refrigerant. The certificate shall give the test date, name of the refrigerant, test medium and the field test 
pressure applied to the high-pressure side and the low-pressure side of the refrigeration system. The certification 
of test shall be signed by the installing contractor or registered design professional and shall be made part of the 
public record.

Chapter 11: Refrigeration
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Chapter 12: Hydronic Piping

2024: Lead piping removed & stainless steel piping added. 
Added: 1203.13 Stainless steel pipe. Joints between stainless steel pipe or fittings shall be mechanical joints that 
are made with an approved elastomeric seal, or shall be threaded or welded joints conforming to Section 1203.3.
Added: 1203.14 Stainless steel tubing. Joints between stainless steel tubing or fittings shall be mechanical or 
welded joints conforming to Section 1203.3.

Chapter 12: Hydronic Piping

2024: 1205.1 Where required - Shutoff valves shall be installed in hydronic piping systems in the locations indicated 
in Sections 1205.1.1 through 1205.1.6. Access shall be provided to all full-open valves and shutoff valves. (added)

1209.6 Radiant tubing placement - Hydronic tubing to be embedded for the purpose of radiant heating or cooling 
shall be installed in accordance with the manufacturer’s instructions and with the tube layout and spacing in 
accordance with the system design. Individual tubing circuit lengths shall be installed with a variance of not more 
than ±10 percent from the design.
1209.6.1 Radiant tubing circuit length- The maximum circuit length of radiant tubing from a supply and return 
manifold shall not exceed the lengths specified by the system design or, in the absence of manufacturer’s 
specifications, the lengths specified in Table 1209.6.1.
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Chapter 12: Hydronic Piping

2024: 
1209.6.2 Radiant tubing circuit tags - Each individual radiant tubing circuit shall have a tag or label securely affixed to 
each manifold outlet to indicate the length of each circuit and the areas served.
1209.6.3 Radiant tubing drawings - The radiant tubing drawings and design report shall be provided to the building 
owner or the designated representative of the building owner.
1209.7 Snow- and ice-melt tubing placement - Hydronic tubing to be embedded for the purpose of snow and ice melt 
systems shall be installed in accordance with the manufacturer’s installation instructions and with the tube layout and 
spacing in accordance with the system design.
1209.7.1 Snow and ice melt tubing circuit length. The maximum circuit length of snow and ice melt tubing from a 
supply and return manifold shall not exceed the lengths specified by the system design or, in the absence of 
manufacturer’s specifications, the lengths specified in Table 1209.7.1. Individual tubing circuit lengths shall be installed 
with a variance of not more than ±10 percent from the design.
1209.7.2 Snow and ice melt tubing drawings. The snow and ice melt tubing drawings and design report shall be 
provided to the building owner or the designated representative of the building owner.

Chapter 13: Fuel Oil Piping and Storage

No significant changes

2026 Connecticut State Building Code Amendment:

(Amd) 1301.1 Scope.  This chapter and the Connecticut Fire Safety Code and 
Connecticut Fire Prevention Code shall govern the design, installation, construction 
and repair of fuel oil storage and piping systems. The storage of fuel oil and 
flammable and combustible liquids shall be in accordance with the Connecticut Fire 
Safety Code and Connecticut Fire Prevention Code. 
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Chapter 14: Solar Thermal Systems

No significant changes

IECC 

Commercial Provisions

2021 vs 2024
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Brief Overview Chapters 1 through 3

• Chapter 1 - C105.2 Construction Documents – new requirements
• Air Barrier and air sealing details

• Thermal Bridges identified

• Locations/Routing of raceways or cable for on-site electrical renewable energy
• Reserve space for inverters, metering equipment and energy storage systems (ESS)

• Rated capacity of planned ESS

• Chapter 2 - New Definitions
• APPROVED 

• BEST EFFICIENCY POINT (BEP)

• CHI-FACTOR (x2-FACTOR)

• CLEAN WATER PUMP

• DEDICATED OUTDOOR AIR SYSTEM (DOAS) & DX DOAS

• DEHUMIDIFIER – Both DX & Dessicant

• DEMAND CONTROL KITCHEN VENTILATION (DCKV)

• DEMAND RESPONSE SIGNAL & DEMAND RESPONSIVE CONTROL

• ENERGY RECOVERY, SERIES & ENERGY RECOVERY, SERIES RATIO (SERR)

Brief Overview Sections 1 through 3

• New Definitions (continued)
• FAN SYSTEM – Complex, Exhaust or Relief, Return, Single-Cabinet, Transfer, Airflow

• FINANCIAL RENEWABLE ENERGY POWER PURCHASE AGREEMENT

• GREEN RETAIL TARIFF

• HIGH-CAPACITY GAS-FIRED WATER HEATER

• HVAC TOTAL SYSTEM PERFORMANCE RATIO (HVAC TSPR)

• INTEGRATED HVAC SYSTEM

• PSI-FACTOR (Ψ-FACTOR)

• PUMP ENERGY INDEX (PEI)

• RENEWABLE ENERGY CERTIFICATE (REC) & RENEWABLE ENERGY INVESTMENT FUND (REIF)

• SENSIBLE ENERGY RECOVERY RATIO

• SIMULATED BUILDING PERFORMANCE

• SUBSTANTIAL IMPROVEMENT

• THERMAL BLOCK & THERMAL BRIDGE
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Section C402 – Building Thermal Envelope

• C402: Building Thermal Envelope Requirements
• Multiple Changes Stressing Calculation Methods for Area Weighted Averaging for

•  Above/Below Grade Walls

• Fenestration

• Roof  (inc. Tapered Roof Insulation) (C402.1.2.1.1)

• Mechanical Penetrations > 1% of wall area (C402.1.2.1.8)

• New Opaque Wall R Values (Table C402.1.3)
• Metal Framed (new wall type)

• R-0 + R12.6 ci 

• R-13 + R-10 ci 

• R-20 + R-9 ci

• Wood Framed

• R-0 + R-16 ci 

• R-13 + R-7.5 ci

• R-20 + R-3.8 ci

• R-27

Section C402 – Building Thermal Envelope

• C402: Building Thermal Envelope Requirements
• Multiple Changes Stressing Calculation Methods for Area 

Weighted Averaging for
•  Above/Below Grade Walls

• Fenestration

• Roof  (inc. Tapered Roof Insulation) (C402.1.2.1.1)

• Mechanical Penetrations > 1% of wall area (C402.1.2.1.8)

• New Opaque Wall R Values (Table C402.1.3)
• Metal Framed (new wall type)

• Footnotes:

h. The first value is cavity insulation; the second value is continuous insulation. Therefore, “R-0 + R-12ci” means R-
12 continuous insulation and no cavity insulation; “R-13 + R-3.8ci” means R-13 cavity insulation and R-3.8 
continuous insu-lation; “R-20” means R-20 cavity insulation and no continuous insulation. R-13, R-20 and R-27 cavity 
insulation, as used in this table, apply to a nominal 4-inch, 6-inch and 8-inch-deep wood or cold-formed steel stud 
cavities, respectively.

i. Where the required R-value in Table C402.1.3 is met by using continuous insulation such that cavity insulation is 
not required, the R-value is applicable to any wall framing spacing.
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Section C402 – Building Thermal Envelope

Section C402 – Building Thermal Envelope

• C402.1.4 Component Performance Method 
• Alternative compliance method using Equation 4-1
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Section C402 – Building Thermal Envelope

• C402.2 Specific insulation and installation requirements
• C402.2.1, 402.2.2, 402.2.3, 402.2.4, 402.2.

• Insulation Installation requirements: Install insulation between framing and stagger joints of continuous 
insulation

• C402.2.7 Airspaces:

• C402.5 Fenestration:
• Fixed Fenestration for Climate Zone 5 U Factor = 0.34 (was .36)

Section C402 – Building Thermal Envelope

• C402.6 Air Leakage – New Documentation Requirements
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Section C402 – Building Thermal Envelope

• C402.6.2 Air Leakage Compliance (new)

Section C402 – Building Thermal Envelope

• C406.2.1 Whole Building Thermal Envelope Testing
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Section C402 – Building Thermal Envelope

• C402.7 Thermal Bridges In Above Grade Walls
• Balconies and floor decks

• Cladding Supports

• Structural beams and columns

• Vertical Fenestration

• Parapets

Section C403 – Mechanical Systems

• C403.3.2 HVAC Equipment Performance Requirements
• Formatting changes mostly except for 

• Table C403.3.2(5) Warm Air Furbaces

• Table C403.3.2(6) Gas and Oil Fired Boilers – increased minimum efficiencies for HW Boilers

• Table C403.3.2(8) VRF – Reduced minimum efficiencies

= Prescriptive Criteria

= HVAC Total System Performance Ratio (TSPR)

11.2 EER

10.0 EER

11.0 EER
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Section C403 – Mechanical Systems

Section C403 – Mechanical Systems

11.0 EER

10.6 EER

10.8 EER

10.4 EER

9.5 EER

9.3 EER
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Section C403 – Mechanical Systems

• C403.3.2 HVAC Equipment Performance Requirements
• Table C403.3.2(9) VRF Groundwater Rating now at 59 F Entering Water with large 

increases in Minimum Efficiencies

• Tables C403.3.2(12) & C403.3.2(12) DX DOAS Units
• Now Rated per ISMRE2 and ISMCOP2

• Tables C403.3.2(15) Heat Pump & Heat Recovery Chillers
• Increased Air Cooled Efficiencies for Heating at 17 F DB 

• Slight increase in Some Cooling Minimum Efficiencies 

•  

Section C403 – Mechanical Systems

• C403.3.4 Boilers
• Added Boiler Combustion Air Requirements & Oxygen Control C403.3.4.1 
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Section C403 – Mechanical Systems

• C403.4.1 Thermostatic Controls
• C403.4.1.2 Deadband 

• Heating & Cooling Setpoints individually adjustable

• Minimum Deadband of 5 F for initial settings

• Minimum Deadband of 1 F with adjusted Heating & Cooling Setpoints

• C403.4.1.3 Setpoint Adjustment and Display
• Independent Heating & Cooling Setpoint Adjustment and Display

Section C403 – Mechanical Systems
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Section C403 – Mechanical Systems

Section C403 – Mechanical Systems

• C403.5 Economizers – Revised Exception 7
“Direct-expansion fan coils or unitary equipment with a capacity less than 54,000 Btu/h (15.8 kW) and multiple 
stages of compressor capacity installed with a dedicated outdoor air system.

• C403.5.3.4 Relief of Excess Outdoor Air
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Section C403 – Mechanical Systems

• C403.7.1 Demand Control Ventilation – required in
• Single zone systems with air side economizer

• Spaces larger than 250 SF in Climate Zone 5A with design occupant load of > 15 
people per 1000 SF that have an airside economizer with modulating outdoor air 
damper and design outdoor airflow of > 3,000 CFM

• Exceptions

• Have energy recovery and spaces less than 1,000 SF

• Multiple Zone Systems with design OA of < 750 CFM

• C403.7.2 Parking Garage Ventilation Controls

Section C403 – Mechanical Systems

• C403.7.4 Energy Recovery Systems
• Non-Transient Dwelling Units – minimum “Sensible Heat Recovery Efficiency” (SRE) 

at 65% at 32 F OA

• C403.7.5 Kitchen Exhaust Systems
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Section C403 – Mechanical Systems

• C403.7.8 Occupied Controls
• For Classrooms, Conference Rooms, Breakrooms, Enclosed & Open Plan Offices & 

Corridors 

• Within 5 minutes of being unoccupied, 
• Automatically reset heating and cooling setpoints down and up 1 F accordingly

• Shut off airflow to the zone as long as the space temperature is within setpoints

• Automatically reset effective minimum outdoor air setpoint to account for unoccupied zones

• C403.7.9 Dwelling Unit Ventilation System
• For individual dwelling units, cannot use Heating/Cooling system fan to provide 

outdoor air
• Except if fan efficacy is not less than 1.2 CFM OA airflow per watt when there is no demand for heating 

or cooling

Section C403 – Mechanical Systems

• C403.8.5 Low-Capacity Ventilation Fans
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Section C403 – Mechanical Systems

• C403.8.6.2 Intermittent Exhaust Control for Bathrooms and Toilet Rooms
• Where an exhaust system serving a bathroom or toilet room is designed for 

intermittent operation, the exhaust system shall be provided with manual on capability 
and one or more of the following controls: 

1. A timer control that has a minimum setpoint not greater than 30 minutes.

2. An occupant sensor control that automatically turns off exhaust fans within 30 minutes after all 
occupants have left the space.

3. A humidity control capable of manual or automatic adjustment from a minimum setpoint not greater 
than 50 percent to a maximum setpoint not greater than 80 percent relative humidity.

4. A contaminant control that responds to a particle or gaseous concentration.

Exception: Bathroom and toilet room exhaust systems serving as an integral component of an outdoor air 
ventilation system in Group R-2, R-3 and R-4 occupancies shall not be required to provide controls other than 
manual on capability. An off setpoint shall not be used to comply with a minimum setpoint requirement.

Section C403 – Mechanical Systems

• C403.9 Large-Diameter Ceiling Fans
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Section C403 – Mechanical Systems

• C403.10 Buildings with High Capacity Space Heating Boiler Systems (new)

Section C403 – Mechanical Systems

• C403.12  Refrigeration Equipment
• Revised test procedures for Walk-In Cooler and Freezer Door 

• New Table for Walk-in Cooler and Freezer Refrigeration System Efficiency 
Requirements

• C403.13.3 Piping Insulation
• Added minimum R value to Minimum Insulation thickness table (Table C403.13.3(1))

• C403.13.3.1 Protection of piping insulation 
“Piping insulation exposed to the weather shall be protected from damage, including that caused by sunlight, 
moisture, equipment maintenance and wind. The protection shall provide shielding from solar radiation that 
can cause degradation of the material. The protection shall be removable and reuseable for not less than 6 
inches (152 mm) from the connection to the equipment piping for maintenance. Adhesive tape shall not be 
permitted as a means of insulation protection.”
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Section C403 – Mechanical Systems

• C403.14.3 Roof and gutter deicing controls (new)
• Automatically shut off system when ambient temperature is above 40 F

• Include moisture sensor to shut off system in the absence of moisture

• Daylight sensor to shut off the system between sunset and sunrise

• C4023.15 Dehumidification in spaces for plant growth and maintenance 
(new)

• Need integrated HVAC System or on-site Heat Recovery Chillers with on site heat 
recovery to fullfill not less than 75% of annual dehumidification reheat energy

• Or Dessicant systems for systems with design Dewpoint not more than 50 F

• C4023.16 Pressure Booster Systems (new)
• Pressure sensors to vary pump speed and start/stop pumps

• No pressure reducing devices allowed (except for safety devices)

• No pump operation when no flow

Section C403 – Mechanical Systems

• C403.17 Clean Water Pumps (new)
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Section C404 – Service Water Heating

• Table C404.2 Minimum Performance of Water Heating Equipment
• Completely revised

• Uses Uniform Energy Factor (UEF) and Thermal Efficiency (Et).
• See table footnotes for more information

• C404.2.1 High-input service water heating systems 

Section C404 – Service Water Heating

• C404.4 Service water heating pipe insulation
• New exceptions

• Factory-installed piping within water heaters and hot water storage tanks

• Piping that conveys hot water that has not been heated through the use of fossil fuels or electricity

• Piping in existing buildings where alterations are made to existing service water heating systems where 
there is insufficient space or access to meet the requirements

• Where piping passes through a framing member if it requires increasing the size of the framing 
member
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Section C404 – Service Water Heating

• C404.6.1 Circulation Systems

Heated-water circulation systems shall be provided with a circulation pump. Gravity and 
thermo-syphon circulation systems shall be prohibited. The system return pipe shall be a 
dedicated return pipe. Controls shall be configured to automatically turn off the pump 
when the water in the circulation loop is at the desired temperature and when there is 
not a demand for hot water. Where a circulation pump serves multiple risers or piping 
zones, controls shall include self-actuating thermostatic balancing valves or another 
means of flow control to automatically balance the flow rate through each riser or piping 
zone.

Chapter 4: Commercial Energy Efficiency

C405 Electrical Power and Lighting Systems

C405.1 General

This section has been reworded but the intent remains the same. Section C405 contains 
requirements for electric power, lighting systems and power generation. 

Most of this section addresses electric lighting systems. 

This section also addresses the following:

• Electrical distribution systems.

• Motors.

• Vertical and horizontal transportation systems. 

C405 Electrical Power and Lighting Systems
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Chapter 4: Commercial Energy Efficiency

C405 Electrical Power and Lighting Systems

C405.2 Lighting Controls

This section has also been completely reworded. However, the most significant change is in the 
exceptions. Lighting controls are not required for the following:

1. Spaces where an automatic shutoff could endanger occupant safety or security. [Added]

2. Interior exit stairways, interior exit ramps and exit passageways. [No change]

3. Emergency lighting that is automatically off during normal operations. [No change]

4. Emergency lighting required by the International Building Code in exit access components that are not 
provided with fire alarm systems. [Added]

5. Up to 0.02 watts per square foot of lighting in exit access components that are provided with fire alarm 
systems. [Added]

What was deleted…

Areas designated as security or emergency areas that are required to be continuously lighted.

C405 Electrical Power and Lighting Systems

Chapter 4: Commercial Energy Efficiency

C405 Electrical Power and Lighting Systems

C405.2 Lighting Controls

C405.2.1 Occupant sensor controls

Added the requirement to install occupant sensor controls in the following specific spaces:

1. Computer room, data center.

2. Medical supply room in a health care facility.

3. Laundry/washing area.

4. Telemedicine room in a health care facility.

C405 Electrical Power and Lighting Systems
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Chapter 4: Commercial Energy Efficiency

C405 Electrical Power and Lighting Systems

C405.2 Lighting Controls

C405.2.1 Occupant sensor controls

Added the requirement to install occupant sensor controls in the following specific spaces:

1. Computer room, data center.

2. Medical supply room in a health care facility.

3. Laundry/washing area.

4. Telemedicine room in a health care facility.

C405 Electrical Power and Lighting Systems

Chapter 4: Commercial Energy Efficiency

C405 Electrical Power and Lighting Systems

C405.2 Lighting Controls

C405.2.2.1 Time-switch control function

Added a seventh requirement

7. For spaces where schedules are not available, time switch controls are programmed to a schedule 
that turns off lights not less than 12 hours per day

C405 Electrical Power and Lighting Systems
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Chapter 4: Commercial Energy Efficiency

C405 Electrical Power and Lighting Systems

C405.2.3 Dimming controls

This section completely replaces the old C405.2.3 Lighting-reduction controls. It’s been 
revised and specifically calls for diming controls for general lighting in the following area

1. Classroom/lecture hall/training room.

2. Conference/multipurpose/meeting room.

3. In a dining area for bar/lounge or leisure, family dining.

4. Laboratory.

5. Lobby.

6. Lounge/break room.

7. Offices.

C405 Electrical Power and Lighting Systems

Chapter 4: Commercial Energy Efficiency

C405 Electrical Power and Lighting Systems

C405.2.3 Dimming controls

This section completely replaces the old C405.2.3 Lighting-reduction controls. It’s been 
revised and specifically calls for diming controls for general lighting in the following area

8. Gymnasium/fitness center.

9. Library reading room.

10. In a health care facility for imaging rooms, exam rooms, nursery and nurses’ station.

11.Spaces not provided with occupant sensor controls complying with Section C405.2.1.1.

The only exception is now luminaires controlled by special application controls complying with 
Section C405.2.5.

C405 Electrical Power and Lighting Systems
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Chapter 4: Commercial Energy Efficiency

C405 Electrical Power and Lighting Systems

C405.2.3.1 Dimming control function.

This section completely replaces the old C405.2.3.1 Light-reduction control function. 

Spaces required to have dimming control shall be provided with manual controls that allow lights to 
be dimmed from full output to 10 percent [previously 50%] of full power or lower with continuous 
dimming, as well as turning off lights. Manual control shall be provided within each room to dim lights.

Exceptions: Manual dimming control is not required in spaces where high-end trim lighting controls are provided 
that comply with the following:

1. The calibration adjustment equipment is located for ready access only by authorized personnel.

2. Lighting controls with ready access for users cannot increase the lighting power above the maximum level 
established by the high-end trim controls.

C405 Electrical Power and Lighting Systems

Chapter 4: Commercial Energy Efficiency

C405 Electrical Power and Lighting Systems

C405.2.4 Daylight responsive controls

Section has been made more stringent.

1. Spaces with a total of more than 75 watts [previously 150 W] of general lighting within primary 
sidelit daylight zones complying with Section C405.2.4.2.

2. Spaces with a total of more than 150 watts [previously 300 W] of general lighting within sidelit 
daylight zones complying with Section C405.2.4.2.

3. Spaces with a total of more than 75 watts [previously 150 W] of general lighting within toplit 
daylight zones complying with Section C405.2.4.3. 

The exception for total connected lighting power has been removed. A new exception exempts 
enclosed office spaces less than 250 square feet.

C405 Electrical Power and Lighting Systems
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Chapter 4: Commercial Energy Efficiency

C405 Electrical Power and Lighting Systems

C405.2.5 Specific application controls.

Reorganized with the requirements for Sleeping Units having been moved.

Specifically calls for lighting integrated into range hoods to be controlled separately from the fan.

C405.2.8 Reserved. Previously C405.2.8 Parking garage lighting control. Parking garage 
lighting control is now C405.2.9 Interior parking area lighting control. The requirements are 
essentially unchanged.

C405.2.8.1 Demand responsive lighting controls function.

This section specifies the capabilities of demand responsive lighting control functions where installed. 
This is to clarify to designers and code officials what control systems would comply. This section 
relates to additional energy efficiency credit G01 Lighting load management found in Section 
C406.3.2. 

C405 Electrical Power and Lighting Systems

Chapter 4: Commercial Energy Efficiency

C405 Electrical Power and Lighting Systems

C405.2.10 Sleeping unit and dwelling unit lighting and switched receptacle controls

All of the requirements for sleeping units and dwelling units have been put in their own 
section. The section provides specific requirements for the following

C405.2.10.1 Sleeping units and dwelling units in hotels, motels and vacation timeshare properties.

1. Not less than two 125V, 15- and 20-amp switched receptacles in each 
room, except for bathrooms, kitchens, foyers, hallways and closets.

2. Lighting controls that automatically turn off all lighting and switched 
receptacles within 20 minutes after all occupants have left the unit.

Exception: Automatic shutoff is not required where captive key override 
controls all lighting and switched receptacles in units with five or fewer 
permanently installed lights and switched receptacles.

C405 Electrical Power and Lighting Systems
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Chapter 4: Commercial Energy Efficiency

C405 Electrical Power and Lighting Systems

C405.2.10 Sleeping unit and dwelling unit lighting and switched receptacle controls

All of the requirements for sleeping units and dwelling units have been put in their own 
section. The section provides specific requirements for the following

C405.2.10.2 Sleeping units in congregate living facilities.

1. Lighting in bathrooms shall be controlled by an occupant sensor control that automatically turns off lights 
within 20 minutes after all occupants have left the space.

2. Each unit shall have a manual control by the entrance that turns off all lighting and switched receptacles in 
the unit, except for lighting in bathrooms and kitchens. The manual control shall be marked to indicate its 
function.

C405 Electrical Power and Lighting Systems
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C405 Electrical Power and Lighting Systems

C405.3 Interior lighting power requirements

TABLE C405.3.2(1) INTERIOR LIGHTING POWER 
ALLOWANCES: BUILDING AREA METHOD and 
TABLE C405.3.2(2) INTERIOR LIGHTING POWER 
ALLOWANCES: SPACE-BY-SPACE METHOD were 
updated with generally more stringent 
requirements

C405 Electrical Power and Lighting Systems

TABLE C405.3.2(1)

INTERIOR LIGHTING POWER ALLOWANCES: 

BUILDING AREA METHOD

BUILDING AREA TYPE 2024 IECC 2021 IECC

LPD (watts/ft2)

Automotive facility 0.73 0.75

Convention center 0.64 0.64

Courthouse 0.75 0.79

Dining: bar lounge/leisure 0.74 0.80

Dining: cafeteria/fast food 0.70 0.76

Dining: family 0.65 0.71

Dormitory 0.52 0.53

Exercise center 0.72 0.72

Fire station 0.56 0.56

Gymnasium 0.75 0.76

Health care clinic 0.77 0.81

Hospital 0.92 0.96

Hotel/Motel 0.53 0.56

Library 0.83 0.83

Manufacturing facility 0.82 0.82

Motion picture theater 0.43 0.44

Multiple-family 0.46 0.45

Museum 0.56 0.55

Office 0.62 0.64
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Chapter 4: Commercial Energy Efficiency

C405 Electrical Power and Lighting Systems

C405.3.2.1 Building Area Method and C405.3.2.2 Space-by-Space Method

Sleeping units and dwelling units are excluded from lighting power allowance calculations by 
application of Section C405.3.3 (Lighting power for sleeping units and dwelling units). The 
area of sleeping units and dwelling units is not included in the calculation.

C405 Electrical Power and Lighting Systems

Chapter 4: Commercial Energy Efficiency

C405 Electrical Power and Lighting Systems

C405.3.3 Lighting power for sleeping units and dwelling units. Sleeping units in Group I-2 
occupancies that are patient rooms shall comply with Sections C405.3.1 and C405.3.2. For all 
other sleeping units and dwelling units, permanently installed lighting, including lighting 
integrated into range hoods and exhaust fans, shall be provided by lamps capable of operating 
with an efficacy of not less than 65 lumens per watt or luminaires capable of operating with 
an efficacy of not less than 45 lumens per watt. 

Exceptions:

1. Lighting integral to other appliances.

2. Antimicrobial lighting used for the sole purpose of disinfecting.

3. Luminaires with an input rating of less than 3 watts.

C405 Electrical Power and Lighting Systems
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Chapter 4: Commercial Energy Efficiency

C405 Electrical Power and Lighting Systems

C405.4 Horticultural lighting replaces 
C405.4 Lighting for plant growth and maintenance 

Permanently installed luminaires shall have a 
photosynthetic photon efficacy of not less than 
1.7 micromoles per joule for horticultural lighting 
in greenhouses and not less than 1.9 micromoles 
per joule for all other horticultural lighting.

Luminaires for horticultural lighting in greenhouses shall be controlled by a device that automatically 
turns off the luminaire when sufficient daylight is available. 

Luminaires for horticultural lighting shall be controlled by a device that automatically turns off the 
luminaire at specific programmed times.

C405 Electrical Power and Lighting Systems
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C405 Electrical Power and Lighting Systems

C405.5.2 Exterior lighting power allowance

TABLE C405.5.2(2)—LIGHTING POWER 
ALLOWANCES  FOR BUILDING EXTERIORS 
and TABLE C405.5.2(3)—INDIVIDUAL 
LIGHTING POWER ALLOWANCES FOR 
BUILDING EXTERIORS have both been
updated and made more stringent

C405 Electrical Power and Lighting Systems

TABLE C405.5.2(2)—LIGHTING POWER ALLOWANCES FOR BUILDING EXTERIORS

LIGHTING ZONES

Zone 1 Zone 2 Zone 3 Zone 4

Base Site Allowance 160 W

(350W)

280 W

(400 W)

400 W

(500 W)

560 W

(900 W)

Uncovered Parking Areas

Parking area, exterior 0.015 W/ft2

(0.03 W/ft2)

0.026 W/ft2

(0.03 W/ft2)

0.037 W/ft2

(0.03 W/ft2)

0.052 W/ft2

(0.03 W/ft2)

Building Grounds

Walkways and ramps less 0.50 W/lf

(0.50 W/lf)

0.50 W/lf

(0.50 W/lf)

0.55 W/lf

(0.60 W/lf)

0.60 W/lf

(0.70 W/lf)

Dining areas 0.156 W/ft2

(0.65 W/ft2)

0.273 W/ft2

(0.65 W/ft2)

0.390 W/ft2

(0.75 W/ft2)

0.546 W/ft2

(0.95 W/ft2)
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Chapter 4: Commercial Energy Efficiency

C405 Electrical Power and Lighting Systems

C405.9 Data centers and computer rooms 

This section was inserted and the old C405.9 Vertical 
and horizontal transportation systems was moved to 
C405.10. No other changes were made to Vertical and 
horizontal transportation systems

C405.9.1 Data centers

Requires compliance with ASHRAE 90.4

C405.9.2 Computer rooms

Introduces minimum Uninterruptible Power Supply (UPS) 
efficiency 

C405 Electrical Power and Lighting Systems

Chapter 4: Commercial Energy Efficiency

C405 Electrical Power and Lighting Systems

C405.12 Energy monitoring,

Energy monitoring requirements are expanded 
to include nonelectrical end uses and now 
apply to buildings larger than 10,000 square 
feet (previously 25,000 square feet).

On-site renewable energy sources shall be 
metered.

C405 Electrical Power and Lighting Systems

TABLE C405.13.2—ELECTRICAL ENERGY USE CATEGORIES

LOAD CATEGORY DESCRIPTION OF ENERGY USE

Total HVAC system Heating, cooling and ventilation, including but not limited to 

fans, pumps, boilers, chillers and water heating. Energy 

used by 120-volt equipment, or by 208/120-volt equipment 

that is located in a building where the main service is 

480/277-volt power, is permitted to be excluded from total 
HVAC system energy use.

Interior lighting Lighting systems located within the building.

Exterior lighting Lighting systems located on the building site but not within 
the building.

Plug loads Devices, appliances and equipment connected to 
convenience receptacle outlets.

Process load Any single load that is not included in an HVAC, lighting or 

plug load category and that exceeds 5 percent of the peak 

connected load of the whole building, including but not 

limited to data centers, manufacturing equipment and 
commercial kitchens.

Building operations and other 
miscellaneous loads

The remaining loads not included elsewhere in this table, 

including but not limited to vertical transportation systems, 

automatic doors, motorized shading systems, ornamental 

fountains, fireplaces, swimming pools, spas and snow-melt 
systems.

Electric hot water heating for uses 
other than space conditioning

Electricity used to generate hot water. 

Exception: Electric water heating with design capacity 

that is less than 10 percent of the building service 
rating.
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Chapter 4: Commercial Energy Efficiency

C405 Electrical Power and Lighting Systems

C405.13.7 Nonelectrical energy submetering

Nonelectrical energy supplied to the building shall be provided with submeters or other 
measurement devices to collect energy consumption data, with exceptions.

1. HVAC and water heating equipment serving only an individual dwelling unit – exempt.

2. Fire pumps, stairwell pressurization fans or any system that operates only during testing or 
emergency – exempt.

3. Individual tenant space having a floor area not greater than 2,500 square feet where a 
dedicated source meter is provided – exempt.

4. Equipment powered primarily by solid fuels serving loads other than building heating and 
service water heating loads – exempt.

C405 Electrical Power and Lighting Systems

Chapter 4: Commercial Energy Efficiency

C405 Electrical Power and Lighting Systems

C405.13.7 Nonelectrical energy submetering

C405 Electrical Power and Lighting Systems

TABLE C405.13.8—NONELECTRICAL ENERGY USE CATEGORIES

END USE CATEGORY DESCRIPTION OF END USE

Total HVAC system Heating and cooling systems, including but not limited to boilers, chillers and furnaces. District 

heating and cooling energy entering the building’s distribution system shall be monitored at the 

point of entry to the building distribution system.

Process loads Any single load that is not included in the HVAC or service water heating categories where the 

rated fuel gas or fuel oil input of the load and that is not less than 5 percent of the sum of the 

rated fuel gas or fuel oil input of all monitored equipment, including but not limited to 

manufacturing equipment, process equipment, commercial kitchens, and commercial laundry 

equipment.

Other miscellaneous loads The remaining loads not included elsewhere in this table, including but not limited to fireplaces, 

swimming pools, spas, gas lighting, and snow-melt systems.

Service water heating Fuel used to heat potable water. Exception: Water heating with design capacity that is less 

than 10 percent of the sum of the rated fuel gas or fuel oil input of all monitored equipment.
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Chapter 4: Commercial Energy Efficiency

C405 Electrical Power and Lighting Systems

C405.15 Renewable energy systems – Added for the first time in 2024

Applies to buildings in Climate Zones 0-7. The goal is to supply, on average, 15% of the 
building’s total energy use. 

Ideally, located on-site. However, factors limit on-site installation including site location, roof area 
restrictions and building size. These factors are included as exceptions to the on-site requirement.

Buildings  that meet on-site exceptions must procure off-site renewable energy instead.

C405 Electrical Power and Lighting Systems

Chapter 4: Commercial Energy Efficiency

C405 Electrical Power and Lighting Systems

C405.15 Renewable energy systems – Added for the first time in 2024

The amount of off-site renewable energy to be procured is calculated based Equation 4-11

Equation 4-11   TREoff = (RENoff × 0.75 W/ft2 × FLRA - IREon) × 15

where:

TREoff = Total off-site renewable electrical energy in kWh to be procured in accordance with Table C405.15.2.

RENoff = Annual off-site renewable electrical energy from Table C405.15.2, in units of kWh/W of array capacity.

FLRA = The sum of the gross conditioned floor area of all floors not to exceed the combined floor area of the 
three largest floors.

IREon = Annual on-site renewable electrical energy generation of a new on-site renewable energy system, to be 
installed as part of the building project, whose rated capacity is less than the rated capacity required in Section 
C405.15.1 (i.e. you didn’t meet the minimum, but you still provided something).

C405 Electrical Power and Lighting Systems
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Chapter 4: Commercial Energy Efficiency

C405 Electrical Power and Lighting Systems

C405.15 Renewable energy systems – Added for the first time in 2024

The annual off-site renewable energy requirement is a multiplier based on climate zone. The 
multiplier considers on-site renewable energy production potential and transmission losses 
associated with off-site generation.

C405 Electrical Power and Lighting Systems

Chapter 4: Commercial Energy Efficiency

C406 Additional Efficiency, Renewable and Load Management Requirements

Section C406 has been rewritten and expanded.  Notably it now includes Renewable and Load 
Management requirements.

The section is broken into two parts

C406.1.1 Additional energy efficiency credit requirements

C406.1.2 Additional renewable and load management credit requirements

Section C406 Additional Efficiency, Renewable and Load Management

149

150



12/15/2025

76

Chapter 4: Commercial Energy Efficiency

C406 Additional Efficiency, Renewable and Load Management Requirements

Applies to the following:

1. Buildings with greater than 2,000 square feet of conditioned floor area shall comply with Section 
C406.1.1 - Additional energy efficiency credit requirements.

2. Buildings with greater than 5,000 square feet of conditioned floor area shall comply with Sections 
C406.1.1 - Additional energy efficiency credit requirements and C406.1.2 - Additional renewable 
and load management credit requirements

3. Build-out construction greater than 1,000 square feet of conditioned floor area that does not have 
final lighting or final HVAC systems installed under a prior building permit shall comply with 
Section C406.1.1.2 - Additional renewable and load management credit requirements.

Exceptions for core and shell buildings.

Section C406 Additional Efficiency, Renewable and Load Management

Chapter 4: Commercial Energy Efficiency

C406 Additional Efficiency, Renewable and Load Management Requirements

C406.1.1 Additional energy efficiency credit requirements

Comply with measures from Section C406.2 to achieve the required number of efficiency credits from 
Table C406.1.1(1) based on building occupancy group and climate zone.

This section allows for excess renewable and load management credits to be applied to the 
requirements for energy efficiency credits, with limits.

Section C406 Additional Efficiency, Renewable and Load Management
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Chapter 4: Commercial Energy Efficiency

C406 Additional Efficiency, Renewable and Load Management Requirements

C406.1.2 Additional renewable and load management credit requirements

Comply with measures from Section C406.3 to achieve the required number of renewable and load 
management credits from Table C406.1.2 based on building occupancy group and climate zone.

This section allows the number of credits to be reduced by any carryover energy efficiency credits in 
Section C406.2

Section C406 Additional Efficiency, Renewable and Load Management

Chapter 4: Commercial Energy Efficiency

C406 Additional Efficiency, Renewable and Load Management Requirements

C406.2 Additional energy efficiency credits achieved.

Based on Building Use Group and Climate Zone, there are Energy Credit Measures that you can 
choose from to achieve the required number of credits.

Not all are available in every climate zone

Section C406 Additional Efficiency, Renewable and Load Management
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Section C406 Additional Efficiency, Renewable and Load Management

Chapter 4: Commercial Energy Efficiency

C406 Additional Efficiency, Renewable and Load Management Requirements

C406.2 Additional energy efficiency credits achieved.

6 “categories”

C406.2.1 More efficient building thermal envelope

C406.2.2 More efficient HVAC equipment performance. 

C406.2.3 Reduced energy use in service water heating.

C406.2.4 P01 Energy monitoring.

C406.2.5 Energy savings in lighting systems.

C406.2.6 Efficient equipment credits.

Multiple credits in each category

Section C406 Additional Efficiency, Renewable and Load Management
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C406 Additional Efficiency, Renewable and Load Management Requirements

C406.2 Additional energy efficiency credits achieved.

C406.2.1 More efficient building thermal envelope

C406.2.1.1 E01 Improved envelope performance ASHRAE 90.1 Appendix C. 

C406.2.1.2 E02 Component performance envelope reduction.

C406.2.1.3 E03 Reduced air leakage.

C406.2.1.4 E04 Added roof insulation. 

C406.2.1.5 E05 Added wall insulation. 

C406.2.1.6 E06 Improve fenestration.

Section C406 Additional Efficiency, Renewable and Load Management
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C406 Additional Efficiency, Renewable and Load Management Requirements

C406.2 Additional energy efficiency credits achieved.

C406.2.2 More efficient HVAC equipment performance. 

C406.2.2.1 H01 HVAC Total System Performance Ratio (TSPR).

C406.2.2.2 H02 More efficient HVAC equipment heating performance.

C406.2.2.3 H03 More efficient HVAC cooling equipment and fan performance.

C406.2.2.4 H04 Residential HVAC control.

C406.2.2.5 H05 Dedicated outdoor air system.

Section C406 Additional Efficiency, Renewable and Load Management
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C406 Additional Efficiency, Renewable and Load Management Requirements

C406.2 Additional energy efficiency credits achieved.

C406.2.3 Reduced energy use in service water heating.

Section C406 Additional Efficiency, Renewable and Load Management

C406.2.3.1 Service water heating system efficiency.

C406.2.3.1.1 W01 Recovered or renewable water 

heating.

C406.2.3.1.2 W02 Heat pump water heater.

C406.2.3.1.3 W03 Efficient fossil fuel water heater.

C406.2.3.2 W04 Service hot water piping insulation increase. 

C406.2.3.3 Service water-heating distribution temperature 

maintenance.

W05 Point of use water heaters. 

W06 Thermostatic balancing valves. 

W07 Heat trace system. 

C406.2.3.4 W08 Water-heating system submeters.

C406.2.3.5 W09 Service hot water flow reduction.

C406.2.3.6 W10 Shower drain heat recovery.

Chapter 4: Commercial Energy Efficiency

C406 Additional Efficiency, Renewable and Load Management Requirements

C406.2 Additional energy efficiency credits achieved.

C406.2.4 P01 Energy monitoring.

C406.2.5 Energy savings in lighting systems.

C406.2.5.1 L01 Lighting system performance (reserved).

C406.2.5.2 L02 High-end trim lighting controls.

C406.2.5.3 L03 Increase occupancy sensor. 

C406.2.5.4 L04 Increased daylight area. 

C406.2.5.5 L05 Residential light control. 

C406.2.5.6 L06 Reduced lighting power.

Section C406 Additional Efficiency, Renewable and Load Management
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C406 Additional Efficiency, Renewable and Load Management Requirements

C406.2 Additional energy efficiency credits achieved.

C406.2.6 Efficient equipment credits.

C406.2.6.1 Q01 Efficient elevator equipment.

C406.2.6.2 Q02 Efficient commercial kitchen equipment.

C406.2.6.3 Q03 Efficient residential kitchen equipment. 

C406.2.6.4 Q04 Fault detection and diagnostics system. 

Section C406 Additional Efficiency, Renewable and Load Management

Chapter 4: Commercial Energy Efficiency

C406 Additional Efficiency, Renewable and Load Management Requirements

C406.3 Renewable and load management credits achieved.

Similar to C406.2, available credits are based on building occupancy group and climate zone.

Not all are available in every climate zone

Section C406 Additional Efficiency, Renewable and Load Management
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Section C406 Additional Efficiency, Renewable and Load Management

Chapter 4: Commercial Energy Efficiency

C406 Additional Efficiency, Renewable and Load Management Requirements

C406.3 Renewable and load management credits achieved.

C406.3.1 R01 Renewable energy. 

C406.3.2 G01 Lighting load management. 

C406.3.3 G02 HVAC load management.

C406.3.4 G03 Automated shading load management. 

C406.3.5 G04 Electric energy storage. 

C406.3.6 G05 Cooling energy storage. 

C406.3.7 G06 Service hot water energy storage.

C406.3.8 G07 Building thermal mass.

Section C406 Additional Efficiency, Renewable and Load Management
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Section C406 Additional Efficiency, Renewable and Load Management

• C406.1.1 Additional energy efficiency credit requirements. 
• Buildings shall comply with measures from Section C406.2 to achieve not less than the number of 

required efficiency credits from Table C406.1.1(1) based on building occupancy group and climate 
zone. Where a project contains multiple occupancies, the total required energy credits from each 
building occupancy shall be weighted by the gross conditioned floor area to determine the weighted-
average project energy credits required. Accessory occupancies shall be included with the primary 
occupancy group for the purposes of Section C406. 

• Exceptions:

• Portions of buildings devoted to manufacturing or industrial use.

• Where a building achieves more renewable and load management credits in Section C406.3 than 
are required in C406.1.2, surplus credits shall be permitted to reduce the required energy 
efficiency credits per equation 

Section C407 Simulated Building Performance Compliance Method

• 2024: C407.2 Mandatory requirements. Compliance based on total building performance requires that a 
proposed design meet all of the following:

1. The requirements of the sections indicated within Table C407.2.

2. An annual energy cost that is less than or equal to 80 percent of the annual energy cost of the 
standard reference design. the percentage of the annual energy cost (PAEC) of the standard reference 
design calculated in Equation 4-34. Energy prices shall be taken from a source approved by the code official, 
such as the Department of Energy, Energy Information Administration’s State Energy Data System Prices 
and Expenditures reports. Code officials shall be permit-ted to require time-of-use pricing in energy cost 
calculations. The reduction in energy cost of the proposed design associated with on-site renewable energy shall 
be not more than 5 percent of the total energy cost. The amount of renewable energy purchased from off-site 
sources shall be the same in the standard reference design and the proposed design.

Exceptions:

1. Jurisdictions that require site energy (1 kWh = 3413 Btu) rather than energy cost as the metric of comparison.

2. Where energy use based on source energy expressed in Btu or Btu per square foot of conditioned 
floor area is substituted for the energy cost, the energy use shall be calculated using source energy 
factors from Table C407.2(2). For electricity, US locations shall use values from eGRID subregions. 
Locations outside the United States shall use the value for “All other electricity” or locally derived 
values.
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Section C407 Simulated Building Performance Compliance Method

• Example: Percentage of Annual Energy Cost Example

For compliance with the Simulated Building Performance compliance option, determine the annual 
energy cost required for the proposed design of a 3,200 ft 2 office building in Climate Zone 5C. The 
annual energy cost of the proposed design must be less than or equal to the percentage of the annual 
energy cost (PAEC) of the standard reference design.

• Equation 4-34 PAEC  100  (0.80  0.025  ECr/1,000)

• A 3,200 ft 2 office building (B Occupancy) in Climate Zone 5C requires 77 energy credits (see Table 
C406.1.1(1)). 

• PAEC  100  (0.80  0.025 - 77/1,000)

• PAEC  74.8

• The annual energy cost of the proposed design of a 3,200 ft 2 office building in Climate Zone 5C 
must have an annual energy cost less than or equal to 74.8% of the annual energy cost of the 

standard reference design.  

Removed heating and cooling system controls
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Multiple updates to section numbers
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Section C407 Simulated Building Performance Compliance Method

• C407.5.1.2 Testing required by software vendors. Prior to approval, software tools shall be 
tested by the software vendor in accordance with ASHRAE Standard 140, except Sections 
7 and 8. During testing, hidden inputs that are not normally available to the user shall be 
permitted to avoid introducing source code changes strictly used for testing. Software 
vendors shall publish, on a publicly available website, the following ASHRAE Standard 
140 test results, input files and modeler reports for each tested version of a software tool: 

1. Test results that demonstrate the software tool was tested in accordance with ASHRAE 
Standard 140 and that meet or exceed the values for “The Minimum Number of Range 
Cases within the Test Group to Pass” for all test groups in ASHRAE Standard 140, Table A3-
14.

2. Test results of the performance analysis tool and input files used for generating the 
ASHRAE Standard 140 test cases along with the results of the other performance analysis 
tools included in ASHRAE Standard 140, Annexes B8 and B16.

3. The modeler report in ASHRAE Standard 140, Annex A2, Attachment A2.7, Report Blocks 
A and G shall be completed for results exceeding the maximum or falling below the 
minimum of the reference values shown in ASHRAE Standard 140, Tables A3-1 through 
A3-13, and Report Blocks A and E shall be completed for any omitted results.

Section C407 Simulated Building Performance Compliance Method

• C407.5.2 Algorithms not tested. Algorithms not tested in accordance with 
Section C407.5.1.2, including algorithms that are alternatives to those that 
were tested, and numerical settings not tested, such as time steps and 
tolerances, shall be permitted to be used where modeling the proposed 
design and standard reference design.
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Section C408 Maintenance Information & Systems Commissioning

• C408.2 Mechanical Systems and Service Water Heating Systems 
Commissioning and Completion Requirements

• Exception has changed
• 2021 IECC was less than 480 MBH Cooling and 600 MBH Heating

• Revised to Buildings with less than 10,000 square feet gross conditioned floor area and combined 
heating, cooling and service water heating capacity of less than 960,000 Btu/h (281 kW)

Section C409 - Calculation of The HVAC Total System Performance Ratio

• Total System Performance Ratio (TSPR) as a compliance metric for 
HVAC systems. 

• Instead of evaluating individual components (like chillers, boilers, fans) separately, 
TSPR measures the overall efficiency of the entire HVAC system in delivering 
heating, cooling, and ventilation over a typical year.

• Reason for Addition: 
• Traditional prescriptive paths and component-level efficiency ratings (COP, EER, SEER) do not fully 

capture real-world system performance.

• Whole-building performance modeling (like C407) is accurate but complex, costly, and time-
intensive.

• TSPR provides a simpler, system-level performance approach that encourages integrated design 
and better energy outcomes without requiring full building energy modeling.
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Section C409 - Calculation of The HVAC Total System Performance Ratio

• Compliance – HVAC Systems must meet certain Section C403 
requirements

• Performance Target 
• TSPR of Proposed System > TSPR of Standard Reference System 

• Simulation Tools tested per ASHRAE Standard 140

• Specific Documentation Requirements

Section C409 - Calculation of The HVAC Total System Performance Ratio
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Section C409 - Calculation of The HVAC Total System Performance Ratio

Section C409 - Calculation of The HVAC Total System Performance Ratio

C407 = holistic, building-
wide performance path 

(similar to ASHRAE 90.1 
Energy Cost Budget 

Method).

C409 = targeted, HVAC-only 
performance metric that 
simplifies compliance while 
promoting integrated system 
efficiency
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Chapter 5 – Existing Buildings

• C502.3.7 Additional Energy Efficiency Credit Requirements
• Additions must achieve not less than 50% of required efficiency credits from Table 

C406.1.1(1)

• Exceptions:
• Groups U, S, F and H

• Less than 1000 SF and less than 50% of existing floor area

• Additions without new equipment listed in equipment tables

• Additions do not increase conditioned space

• Where the addition or the addition AND the building together comply with C407
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