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Introduction

This report has been prepared for the people of the great State of South Dakota and is intended to be a guide to
updating relevant codes that may be adopted by communities. The information contained in this report has been
reviewed and prepared by a workgroup as established by the South Dakota Board of Technical Professions
pursuant to SDCL 11-10-13. The statute tasked the workgroup with the following:

Beginning in the year 2024, and every three years thereafter, the Board of Technical Professions created under
§ 36-18A-14 shall convene a workgroup to review the latest edition of the model national codes referenced in
this chapter. The workgroup shall consist of two local building code officials, one person engaged in the business
of constructing multi-family housing, one person engaged in the business of constructing single-family housing,
one person engaged in the business of constructing commercial buildings, one licensed architect, and one
licensed professional engineer. The workgroup shall identify any significant revisions to the current edition of
each model code and evaluate the impact of the revisions on the quality, safety, and cost of construction in the
state. The workgroup may recommend amendments to this chapter, including updates to the current edition of
any model code referenced in this chapter and alternatives and exceptions to such codes. The workgroup shall
report its findings and recommendations to the Board of Technical Professions within six months from the date
of the workgroup’s first meeting, and the Board shall publish the report on its website. The workgroup shall
dissolve and cease to exist upon the completion of its report to the Board.

The specific codes referenced in Title 11, Chapter 10 are:
e 11-10-5 2021 Edition of the International Building Code
e 11-10-7 2009 Edition of the International Energy Conservation Code
e 11-10-11 2021 Edition of the International Property Maintenance Code
e 11-10-12 2021 Edition of the International Residential Code

Workgroup Direction:

1. Identify any significant revisions to the current edition of each model code.
2. Evaluate the impact of the revisions on the quality, safety, and cost of construction in the state
a. The value of cost implications is completely dependent upon the individual projects and their
various levels of complexity. The intent of this review is to advise on the cost implications, not to
assess the actual value. For reference, the entire changes report as published by the
International Code Council is included in Appendix C.
b. Appendix D includes a Home Builders Association publication that does provide some cost
guidance per specific types of residential structures.
3. Recommend amendments, including updates to the current edition of any model code referenced in this
chapter (11) and alternatives and exceptions to such codes.
4. The Workgroup will report findings and recommendations to the SDBoTP.

2024 Workgroup Members:

Two Local Building Code Officials

BOTP Workgroup Summary Report 3 October 2025



Mr. Neil King Mr. Trent Mohr
Sioux Falls Building Official Deadwood Building Official
Sioux Falls, SD

Multi-Family Housing Single Family Housing

Mr. Andy Pulford Mr. Joel Ingle

Lloyd Companies Construction C-Lemme Companies, LLC
Commercial Buildings Architect

Mr. Neal Schlottman, PE Mr. Jeffrey Nelson, AIA NCARB

SECO Construction (retired) Falls Architecture Studio, LLC
Engineer Department of Labor and Regulation
Mr. Rob Maher, PE Ms. Jodi Aumer

Structural Engineering Associates, Inc. Director of Professional Licensing

The workgroup established a monthly meeting schedule to review appropriate information as related to each of
the referenced codes. Sessions have been scheduled as follows:

First meeting of the Workgroup: April 9, 2025

Subsequent meetings: May 14, 2025
June 11, 2025
July 9, 2025

August 13, 2025
September 24, 2025
October 8, 2025

The information presented in this report will be presented in the order in which it is referenced in Title 11,
Chapter 10.
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2021 Edition of the International Building Code
Updated to
2024 Edition of the International Building Code

Every three years, the International Conference of Building Officials provides revisions and updates to the
previous code publication year. The information below is items within the code that, in the eyes of the
committee, have cost implications with regard to revisions from the 2021 International Building Code to the
2024 International Building Code.

The value of cost implications is completely dependent upon the individual projects and their various levels of
complexity. It is the intent of this review only to advise that there are cost implications and not the actual value.
For reference, the entire changes report as published by the International Code Council is included in Appendix
A.

Code Code Explanation Cost
Section | Change Implications
423.4.2 Location Established a maximum travel distance to a storm shelter. This only

pertains to critical operation buildings or campuses Increase cost may YES
occur depending on the distances. This may require multiple storm
shelters depending on circumstances.

A cost of construction to critical emergency operation buildings, by
requiring more than one storm shelter on larger campuses.

Reasoning Statement - Due to the time-sensitive nature of the potential
hazard, the distance individuals must travel to reach a protected space
must be limited.

Code Code Explanation Cost
Section | Change Implications
903.2.2.2 | Laboratories This was added in this code cycle because these types of areas may have

involving an increased risk of fire. YES

testing,

research, and This will increase construction costs. The code points out when testing
development research and development of lithium-ion or lithium-metal batteries is
being conducted in a Type B occupancy.

Reasoning Statement - To effectively address the risk of fire resulting
from thermal runaway in lithium-ion or lithium-metal batteries, early
detection, a mitigation strategy, and suppression measures are
essential. This proposal specifically focuses on the suppression
component of that response framework.
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Code Code Explanation Cost
Section | Change Implications
903.2.4 Sprinkler This was added this code cycle because these types of areas may have
Requirements | an increased risk of fire. YES
for a Group F-
11, research This will increase construction costs. The code points out when testing
and research and development of lithium-ion or lithium-metal batteries is
development being conducted in a Type B occupancy.
Reasoning Statement - To effectively address the risk of fire resulting
from thermal runaway in lithium-ion or lithium-metal batteries, early
detection, a mitigation strategy, and suppression measures are
essential. This proposal specifically focuses on the suppression
component of that response framework.
Code Code Explanation Cost
Section | Change Implications
907.5.2.1.3 | Audible alarms | Group I-1 are now added to the occupancies that require 520-Hz low-
frequency alarms. YES
Cost will increase in new construction as the new alarms are more
expensive. ICC estimates $57 per sleeping room if an emergency voice
alarm communication (EVAC) system is not required and $107 in the
units required to have an EVAC.
Reasoning Statement - This Proposal seeks to enhance the ability of
residents in and I-1 Occupancies to be awakened by the fire alarm
system or smoke alarm by requiring the 520 Hz low-frequency audible
alarm signal. It is needed because residents in I-1 Occupancies do not
rely on trained staff to wake them, and they are able to self-evacuate
the building (e.g., assisted living facilities, halfway houses, group
homes).
BOTP Workgroup Summary Report 6 October 2025




Code
Section

Code
Change

Explanation

Cost
Implications

917.2

Mass
Notification
System

This is a new section that requires an analysis for mass notification risk
for Group E occupancies with an occupant load greater than 500.

This is an additional cost for the analysis and the possible addition of the
notification system. This change is to address injuries in schools
resulting from a range of emergencies, including active shooter
incidents.

YES

Reasoning Statement — This proposal is intended to reduce injuries and
fatalities in newly constructed schools by addressing a wide range of
emergencies, including fires, human-caused incidents (both accidental
and intentional), hazardous situations, accidents, and natural disasters.
This proposal is necessary to enhance public life safety in Group E
occupancies from all emergencies, but most importantly from a
significant increase in human-caused incidents in recent years.

Code
Section

Code
Change

Explanation

Cost
Implications

1023.7,
1023.7.1
and
1023.7.2

Interior Exit
Stairway,
Exterior Walls,
and Roof
Assemblies

This is a code modification with new sections added to address
situations where non-rated walls are adjacent to non-rated roof
assemblies.

This requires rating of roof assemblies and openings next to interior exit
stairways with unrated exterior walls.

YES

Reasoning Statement - This code change is needed to address designs
where non-rated exterior walls of an interior exit stairway or ramp are
adjacent to non-rated roof assemblies, which may also have
unprotected openings within 10 feet of the exterior walls of the
stairway or ramp. In the attached illustration, the unrated glazed
exterior wall of the interior exit stairway is directly adjacent to an
unprotected skylight in the roof of a lobby below. The designer agreed
to protect the stairway’s exterior wall for 10 feet above the skylight,
although the current code does not require this protection. This
proposal provides more comprehensive protection for one of the most
important egress elements in Chapter 10, interior exit stairways and
ramps.
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Code
Section

Code
Change

Explanation

Cost
Implications

1110.4,
1110.4.1,
1110.4.2,
1110.4.3
and
1110.4.4

Adult
Changing
Stations

These sections were added during this code cycle. It is now required to
provide an adult changing station in certain occupancies, outlining the
requirements of the room, travel distance, and prohibited locations.

This will require either adding an extra toilet room or creating larger
rooms to accommodate the station.

YES

Reasoning Statement - An adult changing station contains a changing
table large enough to accommodate an adult-sized person located in
proximity to sanitary facilities, such as lavatories and trash disposal.
Without such facilities, severely disabled people who cannot use toilets
because of their disability suffer from severe isolation because they and
their caregivers must return home to be changed. This lack of access has
a profound impact not only on the person with a disability but also on
their caregivers, who are often their immediate family members.
Normal activities outside the home, such as shopping, entertainment,
and travel, must be curtailed because of a lack of safe and sanitary
places to change. On occasion, caregivers report they have no option
other than to change the adults for whom they care on restroom floors.
Aside from the obvious sanitation concerns, which are far from minimal,
this practice raises serious questions about how we as a community
afford people with significant disabilities a measure of human dignity
and protect their right to privacy.

Code
Section

Code
Change

Explanation

Cost
Implications

1110.14,
1110.14.1,
1110.14.2
and
1110.14.3

Seating and
Standing
Spaces at
Dining
Surfaces and
Work Surfaces

This section was revised to simplify the code by reducing potential
confusion. There were two sections of the code prior to this, one for
assembly areas and one for dining areas.

This will result in increased costs due to the additional space required
to meet enhanced accessibility standards.

YES

Reasoning Statement - This proposal cross-references the main section
for tables in this section, as they both require 5% of seating to be
accessible; dispersion within the space; and location on levels served by
accessible routes. The requirements for dispersion in 1014.1 are slightly
more specific regarding the dispersion of accessible tables “among
similar elements” in the facility. This proposal contains two major parts:
first, Section 1110.14 would apply the scoping to both fixed and
movable tables that are provided for the consumption of food or drink.
New Section 1110.14.2 would ensure that seating at an appropriate
height for persons who are semi-ambulatory is provided in addition to
the wheelchair spaces.
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Code Code Explanation Cost
Section | Change Implications
1404.15.2 | Installation This coordinates the IBC with provisions in the IRC.
over foam YES
plastic Foam sheathing may be applied directly to studs when alternative wall
insulating bracing methods are used in place of traditional structural wood panels
sheathing (such as plywood or OSB). However, this approach requires vinyl siding
materials to meet higher performance standards, necessitating the use
of more costly materials.
Reasoning Statement - This proposal coordinates the IBC with provisions
already in the IRC (Section R703.11.2) and in ASTM D3679 for the
specification of vinyl siding. For buildings meeting criteria for Type V
construction (where vinyl siding is permissible in the IBC), this proposal
provides needed wind load pressure rating requirements for vinyl siding
installed on walls that also use foam sheathing as continuous insulation
for energy code compliance
Code Code Explanation Cost
Section | Change Implications
1511.9 and | Raised-deck This is a new section of the code to provide specific design and
subsections | systems installation guidance for raised-deck systems. YES
installed over
a roof This requirement is essentially a noncombustible fire-blocking
assembly provision on the edge of raised deck systems to prevent fire from
entering from the perimeter.
Reasoning Statement - Currently, the IBC does not have any specific
provisions for the design and installation of raised-deck systems. These
provisions should be a subsection to Section 1511 because these
systems are a roof structure over a roof assembly. A definition of
“raised deck systems” is needed to ensure the correct application of
new requirements for these systems. Fundamentally, the concerns
were to clarify necessary roof drainage and roof structure support,
while not adversely impacting fire safety.
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Code
Section

Code
Change

Explanation

Cost
Implications

1603.1.4

Wind and
Tornado
Design Data

Design requirements have been updated to incorporate additional
considerations for buildings located in areas prone to tornadoes.

Recent code changes require designers to consider additional factors
when constructing buildings in tornado-prone areas. These updates will
increase construction costs for Type Ill and IV buildings, which typically
include critical infrastructure, emergency management facilities,
hospitals, and large assembly spaces (300+ occupants). The intent is not
to design for the rare, high-damage tornado events that often make
headlines, but rather to address the more frequent, lower-intensity
tornadoes. While less dramatic, these smaller storms contribute to
greater cumulative damage over time

YES

Reasoning Statement - Tornado hazards have not previously been
considered in the design of conventional buildings, even though
tornadoes and tornadic storms cause more fatalities than hurricanes
and earthquakes combined (NIST 2014) and more catastrophe insured
losses than hurricanes and tropical storms combined (Insurance
Information Institute 2021). This gap is addressed for the first time

in ASCE 7-22, which now includes requirements for tornado loads. The
tornado hazard maps and load methodology are based on a decade of
research and development led by the National Institute of Standards
and Technology (NIST), in collaboration with ASCE, following the record
2011 tornado season (1,691 tornadoes causing 553 fatalities). ASCE 7-22
requirements for tornado loads apply to Risk Category Ill and IV
buildings and other structures sited in the tornado-prone region, which
is approximately equal to the area of the U.S. east of the Continental
Divide.

Code
Section

Code
Change

Explanation

Cost
Implications

1604.5

Risk Category

All Group I-2 and most Group I-3 occupancies have now been relocated
to a Risk Category IV.

This will apply higher standards to group I-2 (ex., Hospitals) and group I-
3 (Jail and detention centers)

YES

Reasoning Statement - The code change addresses the intent of

the IBC as well as ASCE 7, whereby the codes will provide more
protection for buildings with a high concentration of occupants and
certain large buildings that, in total, have 5,000 or more

occupants. ASCE 7 intends to improve protection for “Buildings and
other structures, the failure of which could pose a substantial risk to
human life”.
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Code
Section

Code
Change

Explanation

Cost
Implications

Section
1608

Snow Loads

This section was completely revised to address the changes made in
ASCE-7-22 Minimum Design Loads and Associated Criteria for Buildings.
Previous editions used data for snowfall from 1952 to 1992, and this
new document is based on 30 years of additional snow load data

Snow accumulation data has changed in areas across the state. The
code has now become address point specific when dealing with snow
loads in the IBC. The factor is found using the ASCE-7 hazard tool

YES

Reasoning Statement - This proposal is complementary to the proposed
changes for metal building systems in Chapter 22. Metal building
systems are generally highly optimized structures heavily dependent on
bracing components to work per the design intent. The bracing
components often consist of materials that aren't considered to be
“structural steel,” and therefore, inspection of the completed
installation of those critical components is often overlooked.

Code
Section

Code
Change

Explanation

Cost
Implications

1705.2.6

Metal Building
Systems

This is a new section that requires special inspections for a metal
building system.

This provision will require the hiring of a special inspector when
constructing a pre-engineered metal building system. It is a periodic
inspection, meaning they don’t have to be on site watching the actual
install, but will be required to review certain areas that may be covered
up as construction progresses. The inspection will most likely be a spot
check and inspection of each connection and component.

YES

Reasoning Statement - This proposal is complementary to the proposed
changes for metal building systems in Chapter 22. Metal building
systems are generally highly optimized structures that are heavily
dependent on bracing components to work per the design intent. The
bracing components often consist of materials that aren't considered to
be “structural steel,” and therefore inspection of the completed
installation of those critical components are often overlooked.
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Code
Section

Code
Change

Explanation

Cost
Implications

1809.14

Grade Beams

This is a new section to add the same grade beam provisions contained
in the Deep Foundation Section.

This will increase the cost of construction, if the geotechnical report
(which is required now) shows the soils aren't capable of support, grade
beams now have design criteria for design.

YES

Reasoning Statement - The code change proposal will not, in general,
increase or decrease the overall cost of construction. These provisions
provide alternatives and options for the designer to select the most
economical approach. The designer may choose between ductile
detailing (hoops and ties) or, perhaps, detail a larger foundation or more
longitudinal reinforcement. For grade beams in deep foundations, this
proposal limits the use of the exception to certain soil conditions, which
may have a slight cost impact.

Code
Section

Code
Change

Explanation

Cost
Implications

2308.2.7

Hillside light-
frame
construction

This is added to provide correlation between the IBC and the IRC, along
with a modification made by ASCE/SEI 7-22.

This will increase the number of buildings requiring engineering for
building on moderately steep to very steep sites.

YES

Reasoning Statement - This proposal provides a correlation between the
prescriptive provisions of IBC Section 2308 and the provisions

of IRC Section R301.2.2.6 Item 8, added in the 2021 IRC, with the intent
of improving the seismic performance of wood-light-frame hillside
buildings. A related modification has been made in ASCE/SEI 7-22 to
provide additional guidance to engineers designing wood light-frame
hillside buildings.
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Code Code
Section | Change

Explanation

Cost
Implications

2308.11.4 | Wind Uplift
and Table
2308.11.4

This was added to update the roof-to-wall connection loads to comply
with the IBC-referenced standard ASCE 7-16. A new exception was
added to allow the truss-to-wall connection to be designed using either
the loads on the truss design drawings or the construction documents.

This will be a cost increase in areas with higher basic wind speeds, and
the previous charts were incorrect.

YES

Reasoning Statement - The reason for this code change is to update the
roof-to-wall connection loads to comply with the IBC-referenced wind
design standard, ASCE 7-16. The current loads are based on an older
version of ASCE 7 that uses outdated terminology (V-ASD). ASD wind
loads have not been used since ASCE 7-10. The wind uplift loads need to
be updated to the Ultimate Wind Speeds (now Basic Design Wind
Speeds) used in ASCE 7-16 (and ASCE 7-22). That way, the wind speeds
will match the required Basic Design Wind speeds of Figures

1609.3(1) through 1609.3(12).

Code Code
Section | Change

Explanation

Cost
Implications

2406.1 Human Impact
Loads

This is to clarify that all panes of glazing in a multi-pane glass assembly
shall be safety glazing, not just the outer panes.

An example of a cost increase is a window close to a shower, only the
interior pane is required to be safety-glazed; with this provision, both
the interior and exterior pane in a double-hung window are now
required.

YES

Reasoning Statement — In recent months, the glass industry has
received reports of multi-pane glass assemblies imported from outside
the United States, where the outermost panes are marked as safety
glazing, but the center pane(s) in these multi-pane assemblies are
annealed glass, which breaks dangerously when broken by human
impact. Nothing in either safety glazing standard, specifically CPSC 16
CFR 1201 and ANSI Z297.1, prohibits this since they establish acceptance
criteria ONLY for individual glass panes, not for multi-panel glass
assemblies. Accordingly, the adoption of this proposal is critical to
ensure that multi-pane glass assemblies installed in hazardous locations
are safe in the event of human impact and to ensure potentially
dangerous annealed panes of glass are not intermingled with safety
glazing in multi-pane glass assemblies.
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2009 Edition of the International Energy Conservation Code
Updated to
2024 Edition of the International Energy Conservation Code

Industry standards and practices have moved toward high-level energy efficiency and the health and quality of
our indoor environment since the early 2000s. Energy efficiency standards and practices are primarily related to
equipment and product manufacturers transitioning their available product lines toward high-end energy
efficiency and Energy Star-rated systems.

Regardless of which year or version of the IECC is chosen for compliance, the industry standards of practice and
equipment are already largely compliant with the most recent versions of the IECC codes.

For this reason, we recommend continuing on a voluntary compliance basis with the 2009 IECC code to avoid significant
cost increases due to increased mandatory design, testing, and compliance enforcement measures that would be included
by updating to the 2024 Edition of the IECC.

For the purpose of this report, the sections referenced below relate to changes from the 2021 IECC and are a
small part of the entire list of changes to the 2024 Edition of the International Energy Conservation Code. For
reference, the entire changes report as published by the International Code Council is included in Appendix B.

Page 4 Added Section Code Compliance Agency - This creates a new jurisdictional department for
implementation, administration, and enforcement of the IECC

Referenced Section Cost
Implications

SECTION C103

CODE COMPLIANCE AGENCY YES
C103.1 Creation of enforcement agency. The [INSERT NAME OF DEPARTMENT] is hereby
created, and the official in charge thereof shall be known as the authority having
jurisdiction (AHJ). The function of the agency shall be the implementation, administration,
and enforcement of the provisions of this code.

C103.2 Appointment. The AHJ shall be appointed by the chief appointing authority of the
jurisdiction.

C103.3 Deputies. In accordance with the prescribed procedures of this jurisdiction and with
the concurrence of the appointing authority, the AHJ shall have the authority to appoint a
deputy AHJ, other related technical officers, inspectors, and other employees. Such
employees shall have powers as delegated by the AHJ.
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Page 5 and 6 Creates construction documents that shall be prepared by a registered design professional.

Referenced Section Cost
Implications

SECTION C105

CONSTRUCTION DOCUMENTS YES

C105.1 The code official is authorized to require necessary construction documents to be

prepared by a registered design professional.

C105.2 Electronic media documents are permitted to be submitted where approved by the

code official. Construction documents shall be of sufficient clarity to "indicate the location, YES

nature, and extent of the work proposed, and show in sufficient detail pertinent data and
features of the building systems and equipment as herein governed. Details shall include,
but are not limited to, the following as applicable:

1.

vk wnN

N o

10.
11.
12.
13.
14.
15.

16.

17.

18.

Energy compliance path.

Insulation materials and their R-values.

Fenestration U-factors and solar heat gain coefficients (SHGC).
Area-weighted U-factor and solar heat gain coefficient (SHGC)calculations.
Air barrier and air sealing details, including the location of the air barrier."

Thermal bridges as identified in Section C402.6.

Mechanical system design criteria.

Mechanical and service water-heating systems and equipment types, sizes,
and efficiencies.

Economizer description.

Equipment and system controls.

Fan motor horsepower (hp) and controls.

Duct sealing, duct and pipe insulation, and location.

Lighting fixture schedule with wattage and control narrative.

Location of daylight zones on floor plans.

Location of pathways for routing of raceways or cable from the on-site renewable
energy system to the electrical distribution equipment.

Air barrier and air sealing details, including the location of the air barrier.
Location reserved for inverters metering equipment and energy storage systems
(ESS), and a pathway reserved for routing of raceways or conduit from the
renewable energy system to the point of interconnection with the electrical
service and the ESS.

Location and layout of a designated area for ESS.

Rated energy capacity and rated power capacity of the installed or planned ESS.
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Page 8 Defines the valuation of the work

Referenced Section Cost
Implications
C106.3 Valuation of work. The applicant for a permit shall provide an estimated value of
the work for which the permit is being issued at the time of application. Such estimated YES
valuations shall include the total value of the work, including materials and labor. Where, in
the opinion of the code official, the valuation is underestimated, the permit shall be denied
unless the applicant can show detailed estimates acceptable to the code official. The final
valuation shall be approved by the code official.
Page 62 This discusses air barrier design. This references critical inspection items and documents that are
required.
Referenced Section Cost
Implications
C402.6.1.1 Air barrier design and documentation requirements. Design of the continuous
air barrier shall be documented as follows: YES
1. Components comprising the continuous air barrier and their position within each
building thermal envelope assembly shall be identified.
2. Joints, interconnections, and penetrations of the continuous air barrier components
shall be detailed.
3. The continuity of the air barrier building element assemblies that enclose conditioned
space or provide a boundary between conditioned space and unconditioned space
shall be identified.
4. Documentation of the continuous air barrier shall detail methods of sealing the air
barrier, such as wrapping, caulking, gasketing, taping, or other approved methods at
the following locations:
4.1. Joints around fenestration and door frames.
4.2. Joints between walls and floors; between walls at building corners; between
walls and roofs, including parapets and copings; where above-grade walls meet
foundations; and at similar intersections.
4.3. Penetrations or attachments through the continuous air barrier.
4.4. Building assemblies used as ducts or plenums.
4.5. Changes in continuous air barrier materials and assemblies.
5. Identify where testing will or will not be performed in accordance with Section
C402.6.2. Where testing will not be performed, a plan for field inspections required
by Section C402.6.2.3 shall be provided that includes the following:
5.1. A schedule for periodic inspection.
5.2. The continuous air barrier scope of work.
5.3. Alist of critical inspection items.
5.4. Inspection documentation requirements.
5.5. Provisions for corrective actions where needed.
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Page 70 Balconies and floor decks. It notes that they shall not penetrate the building's thermal envelope.

Referenced Section Cost
Implications

C402.7.1 Balconies and floor decks. Balconies and concrete floor decks shall not penetrate
the building’s thermal envelope. Such assemblies shall be separately supported or shall be YES
supported by structural attachments or elements that minimize thermal bridging through
the building's thermal envelope.

Page 71 Structural Beams and columns shall be covered with not less than R5 insulation for not less than 2'
beyond the interior or exterior surface of an insulation component within the building thermal
envelope.

Referenced Section Cost
Implications

C402.7.3 Structural beams and columns. Structural steel and concrete beams and columns
that project through the building thermal envelope shall be covered with not less than R-5 YES
insulation for not less than two feet (610 mm) beyond the interior or exterior surface of an
insulation component within the building thermal envelope.

Pages 75 —149 References 2022 ASHRAE 90.1.
Currently, South Dakota has not adopted ASHRAE 90.1. The 2009 IECC references the 2007

version of ASHRAE 90.1.

Page 180  This measure requires installation of efficient dehumidification technology, which may increase the
initial equipment cost but saves operational energy and maintenance costs; it is a cost-effective
code requirement.

Referenced Section Cost
Implications

C403.15 Dehumidification in spaces for plant growth and maintenance. Equipment that
dehumidifies indoor grow and greenhouse spaces shall be one or more of the following: YES
1. Dehumidifiers tested in accordance with the test procedure listed in DOE 10 CFR 430
and DOE 10 CFR 430, Subpart B, Appendix X or X1.
2. Anintegrated HVAC system with on-site heat recovery designed to fulfill not less than
75 percent of the annual energy for dehumidification reheat.
3. Achilled water system with on-site heat recovery designed to fulfill not less than 75
percent of the annual energy for dehumidification reheat.
4. Asolid or liquid desiccant dehumidification system for system designs that require a
dewpoint of not more than 50°F (10°C).
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Page 192  The code is revised to require circulation pumps with thermostatic flow balancing valves and ECM
motors. This increases construction costs but saves operating energy costs. The code change
increases the stringency but is a cost-effective change.

Referenced Section Cost
Implications

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. YES
The system return pipe shall be a dedicated return pipe. Controls must be configured to
automatically shut off the pump when the circulation loop reaches the desired water
temperature and there is no 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.

Page 194  This amendment adds four new space types to an existing space list requiring occupancy sensor
lighting controls: a computer room, a data center, a medical supply room in a health care facility, a
laundry/washer area, and a telemedicine room in a health care facility. This change may increase
the construction cost by expanding the occupancy sensor requirements to new space types, but it is
a cost-effective measure. Replaces the text “warehouse” with “warehouse storage areas” for clarity.

Referenced Section Cost
Implications

C405.2.1 Occupant sensor controls. Occupant sensor controls shall be installed to control

lights in the following space types: YES
1. Classrooms/lecture/training rooms.

Computer room, data center.

Conference/meeting/multipurpose rooms.

Copy/print rooms.

Lounges/breakrooms.

Medical supply room in a health care facility.

Enclosed offices.

No vk wn
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Page 203 Adds a new Section C405.2.10.
Requires sleeping and dwelling units to be provided with lighting controls and switched receptacles,
instead of occupancy sensor-based lighting and receptacle controls. This change simplifies the
requirements for dwelling and sleeping units. This decreases the stringency.

Adds new subsection C405.2.10.1.

Requires a switched receptacle and occupant sensor lighting controls. 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.

Adds new subsection C405.2.10.2.

Requires bathroom lighting to be controlled by an occupant sensor that automatically turns off the lights
within 20 minutes of the space being unoccupied. Additionally, a manual control must be installed at the
entrance of each unit to turn off all lighting and switched receptacles, except for those in bathrooms and
kitchens.

Referenced Section Cost
Implications

C405.2.10 Sleeping unit and dwelling unit lighting and switched receptacle controls.
Sleeping units and dwelling units shall be provided with lighting controls and switched YES
receptacles as specified in Sections C405.2.10.1 and C405.2.10.2.

C405.2.10.1 Sleeping units and dwelling units in hotels, motels, and vacation timeshare
properties. Sleeping units and dwelling units in hotels, motels, and vacation timeshare
properties shall be provided with the following:
1. Notlessthantwo 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.

C405.2.10.2 Sleeping units in congregate living facilities. Sleeping units in congregate living
facilities shall be provided with the following controls:

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.
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Page 218 It adds a new Section C405.9 by moving the provision from Section C405.1 and aligns the
requirement with the ASHRAE Standard 90.4 for computer rooms. This change will increase the
stringency of computer room requirements and hence the construction cost.

Referenced Section Cost
Implications

C405.9 Data centers and computer rooms. Electrical equipment in data centers and
computer rooms shall comply with this section. YES
C405.9.1 Data centers. Transformers, uninterruptible power supplies, motors, and electrical
power processing equipment in data centers shall comply with Section 8 of ASHRAE 90.4 in
addition to this code.

C405.9.2 Computer rooms. Uninterruptible power supplies in computer rooms shall comply
with the requirements in Tables 8.5 and 8.6 of ASHRAE 90.4 in addition to this code.

Page 226  Adds a new Section C405.16. This change slightly increases stringency and the construction cost,
but is cost-effective.

Term "may increase the stringency but is cost-effective" is used in many areas throughout the 2024 IECC.
Page 307 Renames the section title by adding the text “and receptacle.” Now, this section includes a
functional testing requirement for receptacle controls. It slightly increases construction costs due to

additional code verification efforts.

Revised Section C408.3.1.2 time-switch control requirements to include receptacle controls. It
slightly increases construction costs due to additional code verification efforts.

Referenced Section Cost
Implications

C408.3 Functional testing of lighting and receptacle controls. Automatic lighting and
receptacle controls required by this code shall comply with this section. YES

C408.3.1 Functional testing. Prior to passing final inspection, the registered design
professional or approved agency shall provide evidence that the lighting control systems
have been tested to ensure that control hardware and software are calibrated, adjusted,
programmed, and in proper working condition in accordance with the construction
documents and manufacturer’s instructions. Functional testing shall be in accordance with
Sections C408.3.1.1 through C408.3.1.3 for the applicable control type.

C408.3.1.2 Time-switch controls. Where time-switch controls are provided, Items 1 through
5 shall be performed for all time-switch controls. For projects with more than seven spaces
where lighting or receptacles are controlled by time-switch controls, not less than 10
percent of spaces, and in no case fewer than one space, shall be tested according to Items 6
and 7 unless the code official or registered design professional requires a higher percentage
to be tested. Where 30 percent or more of the tested spaces fail any of the requirements in
Items 6 and 7, all remaining spaces shall be tested.
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1. Confirm the time-switch control is programmed with accurate weekday, weekend, and
holiday schedules.

2. Provide documentation to the owner of time-switch controls programming, including

weekday, weekend, holiday schedules, and set-up and preference program settings.

Verify the correct time and date in the time switch.

Verify that any battery backup is installed and energized.

Verify that the override time limit is set to not more than 2 hours.

Simulate occupied condition. Verify and document the following:

6.1. All lights can be turned on and off by their respective area control switch.

6.2. The switch only operates lighting in the enclosed space in which the switch is

located.

6.3. Receptacles in the space controlled by the time-switch controls turn on.

7. Simulate an unoccupied condition. Verify and document the following:

7.1. Nonexempt lighting turns off.

7.2. Manual override switch allows only the lights and receptacles controlled by the
time-switch controls in the enclosed space where the override switch is located to
turn on controlled lighting and receptacles for more than 2 hours.

7.3. Receptacles controlled by the time-switch controls turn off.

8. Additional testing as specified by the registered design professional.

owvew

Page 308 Adds new Section C408.3.1.4. Lighting control verification requirement for High-end trim.
Adds new Section C408.3.1.5. This section is used with additional efficiency credits. It may slightly
increase construction costs due to the additional verification and testing requirements.
Adds new Section C408.3.1.6. This section is used with additional efficiency credits. It may slightly
increase construction costs due to the additional verification and testing requirements.

Referenced Section Cost
Implications
C408.3.1.4 High-end trim controls. Where lighting controls are configured for high-end trim,
verify the following: YES
1. High-end trim maximum level has been set.
2. The calibration adjustment equipment is located for ready access only by authorized
personnel.
3. Lighting controls with ready access for users cannot increase the lighting power above
the maximum level established by the high-end trim controls.
C408.3.1.5 High-end trim lighting control verification for L02 Additional Efficiency Credit. For
the qualifying spaces associated with the project receiving the additional efficiency credits in
Section C406.2.5.2, the following shall be documented while daylight responsive controls
are not reducing lighting power:
1. The maximum setting for power or light output for each control group of general
lighting luminaires.
2. The high-end trim setting for power or light output for each control group of general
lighting luminaires.
3. For projects with seven or fewer claimed qualifying spaces, the reduction in light
output or reduction in power due to high-end trim shall be tested in all spaces and
shown to reduce the general lighting power or light output to not greater than 85
percent of full power or light output. For projects with more than seven claimed
qualifying spaces, the reduction in light output or reduction in power due to high-end
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trim shall be tested in not less than 10 percent of spaces, and not less than seven
spaces, and be shown to reduce general lighting power or light output to not greater
than 85 percent of full power or light output. Where more than 30 percent of the
tested spaces fail, the remaining qualifying spaces shall be tested.

4. Summarize the reduction in general lighting power or light output resulting from the
high-end trim setting for each qualifying space and the floor area of each qualifying
space.

5. Summarize the fraction of total floor area for spaces where high-end trim reduces
general lighting power or light output to not greater than 85 percent of full power or
light output.

C408.3.1.6 Demand responsive lighting controls GO1. For spaces associated with the
project receiving renewable and load management credits in Section C406.3.2, the following
procedures shall be performed:

1. Confirm the maximum set point upon receipt of the demand response signal has been
established for each space.

2. For projects with seven or fewer spaces with controls, each space shall be tested.

3. For projects with more than seven spaces with controls, testing shall be done for each
unique space type. Where multiple spaces of each space type exist, not less than 10
percent of each space type, and in no case fewer than one space, shall be tested
unless the code official requires a higher percentage to be tested. Where 30 percent
or more of the tested controls fail in a space type, all remaining identical space types
shall be tested.

4. For demand-responsive controls to be tested, verify the following:

4.1. Where high-end trim controls are used, the high-end trim shall be set before
testing.

4.2. Turn off all non-general lighting in the space.

4.3. Set general lighting to its maximum illumination level. Where high-end trim is
set, this will be the maximum illumination level at the high-end trim set point.

4.4. Anillumination measurement shall be taken in an area of the space that is not
controlled by daylight-responsive controlled lighting. If there are no areas
without daylight-responsive controls, the daylight-responsive controls shall be
overridden from reducing the lighting level during the test.

4.5. Measure and document the maximum illumination level of the space.

5. Simulate a demand response signal and measure the illumination level at the same
location as for the measurement in Section C408.3.1.6, Iltem 4.5. Verify the illumination
level has been reduced to not greater than 80 percent of the maximum illumination
level documented in Section C408.3.1.6, Item 4.5.

6. Simulate the end of a demand event by turning off the demand response signal;
confirm controls automatically return to their normal operational settings at the end of
the demand response event.
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2024 Edition of the International Property Maintenance Code

The 2024 Edition of the International Property Maintenance Code does not have any significant
revisions on quality, safety and cost of construction.
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2021 Edition of the International Residential Code
Updated to

2024 Edition of the International Residential Code

Every three years, the International Conference of Building Officials provides revisions and updates to the

previous code publication year. The information listed below are items within the code that, in the eyes of the
committee, have cost implications with regard to revisions from the 2021 International Residential Code to the
2024 International Residential Code.

The value of cost implications is dependent upon the individual projects and their various levels of complexity. It
is the intent of this review only to advise that there are cost implications, and it is not the actual value. For
reference, the entire changes report as published by the International Code Council is included in Appendix C.
Appendix D includes a Home Builders Association publication that provides some cost guidance per specific
types of residential structures.

Code
Section

Code
Change

Explanation

Cost
Implications

Figure
R301.2(3)

Allowable
Stress Design
Ground Snow
Loads

This section was completely revised to address the changes made in
ASCE-7-22 Minimum Design Loads and Associated Criteria for Buildings.
Previous editions used data for snowfall from 1952 to 1992, and this
new document is based on 30 years of additional snow load data.

This is not a blanket increase. A more address-specific approach is used
to determine snow loads now than the previous broader map. As an
example, Sioux Falls will see an increase by going from 40 to 55 Ibs.,
while Pierre stays the same, having no effect.

YES

Reasoning Statement - The previous editions of ASCE 7 included mapped
values for ground snow load, pg, (GSL) based on a statistical analysis
using National Weather Service snowfall data from 1952 to 1992. This
map was first included in the 1992 edition of ASCE 7 and was updated
with additional information for the 1995 edition. It has remained
essentially as it was in 1995 for each subsequent edition through 2016.
Additionally, at the time that map was generated, the authors
(researchers at the Cold Regions Research and Engineering Laboratory
[CRREL] of the US Army Corps of Engineers) marked as Case Study or ‘CS’
several significant regions, encompassing large parts of eighteen states,
where the statistical analysis had not been completed or the data were
insufficient to perform the analysis. The CS regions place a significant
burden on structural engineers to perform snow load hazard analyses
yet offer minimal guidance on how to conduct these studies.

Code
Section

Code
Change

Explanation

Cost
Implications

R302.3.5

Vertically
stacked
duplexes

Non-sprinklered units will require smoke-tight construction and
interlocking smoke alarms between the units.

This will result in an increased cost of construction. Vertically stacked
duplexes are at a higher risk of life safety in a fire event. Thus, a higher

YES
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standard of construction has been applied to these types of buildings.

Reasoning Statement - Section 302.3.5 has been added to recognize
that stacked duplexes are inherently more hazardous than side-by-side
duplexes, particularly with respect to the upper unit due to the
tendency of smoke and flames to spread vertically, which increases the
risk of charging the upper unit with smoke and cutting off the means of
egress and the means of escape if/when fire vents through exterior
doors or windows. Providing a smoke separation, in addition to the
current requirement for a fire-rated separation, will delay smoke
transmission to the upper unit. The proposed text related to the
construction of the smoke separation is derived from the IBC definition
of “smoke partition,” which establishes the performance requirement
“...is constructed to limit the transfer of smoke”.

Code Code Explanation Cost
Section | Change Implications
R330.4 Energy This fills in the gaps for opening requirements in the envelope of fire-
Storage resistant walls. YES
Systems
Locations The cost increase is due to requirements now being applied to ESS
systems installed in the home. Previously, these were rare, and now that
they are becoming more common, the code needs to address the hazard
they pose in a home.
Reasoning Statement - The energy storage system presents a fire hazard
to the occupants of the dwelling. The code already requires a fire
protective envelope around ESS, but the code has left holes in this
envelope, including penetrations and the door. To reduce the chance of
fire spread and allow its occupants an ample amount of time to
evacuate the building, the envelope must be sealed. This can easily be
done by requiring a fire-rated door or equivalent to seal any
penetrations.
Code Code Explanation Cost
Section | Change Implications
R502.11 Floor Framing | This section was added to address the installation of guards and their
and Supporting attachments to the floor system. YES

subsections

Guards

Increased requirements for Guard post floor framing supports. Also, not
allowing I-joists or engineered trusses to be a part of the direct support.
(This was supported by the truss manufacturing industry).

Reasoning Statement - By recommendation of the manufacturers of I-
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joists and trusses and consensus of the entire task group, this proposal
prohibits the use of I-joists and trusses as edge framing members
supporting guards except where the effects of the guard loads are
specifically considered in the design of the edge member. This is based
upon the limited embedment of fasteners in the thickness of the joist
and truss materials, open areas/voids, and surfaces where fasteners
cannot be used that would weaken the component or connections
between the truss/l-joist components.

Code Code Explanation Cost
Section | Change Implications
R507.2.4 | Flashing This adds language that self-adhered membranes shall comply with FGIA

711. YES

If using a self-adhered membrane as flashing, it needs to be
manufactured to the FGIA standard. This is a rise in the cost of the
material used.

Reasoning Statement - Self-adhering membrane flashing is becoming
more common. These new requirements align with what is required for
self-adhering membrane flashings that have been commonly used for
window installation for many years.
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Code Code Explanation Cost
Section | Change Implications
R507.9.1.5, | Ledger A deck ledger to a house band joist depends on materials that are free
R507.9.1.6, | Flashing, from decay. It is critical to ensure the band joist of the house floor YES
R507.9.1.7 | Water- system does not decay. The IRC has long required deck ledgers to be
and Resistive flashed to prevent the entry of water. However, there was no guidance.
R507.9.1.8 | Barrier, This attempts to provide more details on how to be flashed correctly.
Existing Walls, | If using a self-adhered membrane as flashing, it needs to be
and Exterior manufactured to the FGIA standard. This is a rise in the cost of the
Wall Coverings | material used.
There will be an increase in material and labor costs. Considering this
change is directly related to decks, the cost may be minimal as most
decks are not large in size.
Reasoning Statement - The primary goals of this proposal are:
1. Support the variety of flashing methods currently in use.
2. Recognize the different ledger fastening methods in Section 507:
Fastened in contact with the sheathing/water-resistive barrier and
fastened with 1/2-inch of stacked washer spacing the ledger off
the sheathing/water-resistive barrier.
3. Recognize the different cladding materials and types of
installations (drainage plane, back-vented)
4. Recognize the higher risk of cutting into an existing water-
resistant barrier for a deck attachment.
5. Recognize that many houses do not have a water-resistant barrier.
6. Protect the house framing when cladding is replaced with a deck
ledger.
Code Code Explanation Cost
Section | Change Implications
R602.10.6 | Construction This section was modified to remove confusion by users on where to
of Methods locate the edge of a single portal frame. YES
ABW, PFH,
PFG, CSW-PF, With the added note: Headers shall not extend over more than one
and BV-WSP opening. Cost will increase if multiple openings are close enough
together so that one header could span multiple openings. By requiring
extra studs for the additional king studs that would be required, this will
add additional costs including the labor associated with the work.
Reasoning Statement - There has been ongoing confusion regarding how
to determine the edge of a single portal frame when applying braced
wall panel spacing rules under R602.10.2.2. Specifically, users disagree
on whether spacing should be measured from the vertical sheathed
portal at one end or from the end of the header. Given that the entire
length of the header transfers shear loads from the top plate, and the
spacing rules intend to prevent excessive load accumulation in the top
plate, it is reasonable to interpret the edge of the portal as the end of
the header.
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Code Code Explanation Cost
Section | Change Implications
Section Exterior Soffits | This adds language on the installation for fascia.
R704 and Fascia YES

Add additional types of soffits to the list, which could require more

blocking if installed on soffits wider than 24 inches.

Reasoning Statement - Over the past few cycles, the treatment of

exterior wall coverings and soffits has become separated and addressed

in different sections of the code. R704 is now an entire section of the

code dedicated to soffit and now fascia. The construction methods for

these parts of the exterior of the structure are unique, and prior to the

last few cycles, were not addressed at all. This has been a noticeable

area in need of requirements based on wind performance failures due

to a lack of direction. With this change in definitions and changes in

other areas of the code, it will help builders, installers, and building

officials better understand how R704 applies and how R703 applies.

These definitions create a clearer understanding of the application.
Code Code Explanation Cost
Section | Change Implications
Chapter 11 | Energy With each code cycle, energy performance requirements continue to

Efficiency increase—driven in part by advancements in technology and YES

improvements in building materials.

Codified law 11-10-7 states the 2009 IECC as a voluntary standard.

For this reason, we recommend continuing on a voluntary
compliance basis with the 2009 IECC code to avoid significant cost
increases due to increased mandatory design, testing, and
compliance enforcement measures that would be included by
updating to the 2024 Edition of the IECC.
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Executive Summary

Each of the codes listed under Title 11, Chapter 10, is continually reviewed and updated by the International
Code Council. Their review is meant to keep codes current and relevant as times change across the globe. The
review completed by this Workgroup is specific in its content to show how these codes affect the great State of
South Dakota and its communities. If this document can be a guide to communities and their understanding and
potential adoption of various codes, we have been successful.

The Workgroup has followed changes and updates in this code family in 2023 and 2024 and concluded with this
report in 2025. We, the Workgroup, are proud to be part of the process in which South Dakota strives to protect
the health, safety, and welfare of our residents and communities.

Bibliography:

2024 Significant Changes to the International Building Code
Version: March 2025
Published by the International Code Council

2024 Significant Changes to the International Building Code
Published by the International Code Council

2024 Significant Changes to the International Property Maintenance Code
Published by OSA Property Management
November 17, 2024

2024 Significant Changes to the International Residential Code

Version: January 2025
Published by the International Code Council

BOTP Workgroup Summary Report 29 October 2025



BOTP Workgroup Summary Report 30 October 2025



Code Section

Section 104

105.2

Section 202

Chapter 3

307.1.1
40353

4046

407.4.4.4

4111

4113

414254

423.4.1

423.4.2

503.1.4.1

506.33.1

509.1

5102

602.4.2

603.1

704287043

705.6

705.7.1

706.1.2

707.6
707.8
708.4.1

7104

712132
713.13.4
713.14
71451

714512

715218
71522

715.4&7155

7156

7107.2.4 &
717.2.4.1

903.2

903222

903.2.4

903312

907.2.1

907.2.11.3

reduction in construction cost. Blue text indic:

Green Text idicates possible increase in cost of construction

made to the section

Code Change
Duties and Powers of Building Official

Work Exempt from Permit

Definitions

Occupancy Classification and Use

Occupancy Exemptions
Stairwav Door Operation

Enclosure of Atriums

Circulation paths within a Care Suite

Special Amusement Areas

Detection and Alarm Svstems.

Flammable Gas

Design Occupant Capacity

Location

Enclosures over Occupiable Roof Areas

Frontace Increase

Incidental uses

Occupant load above the pedestal

Type IV-B Construction

Red Text indiactes a

no cost change, a clarrification was

Appendix A

Significant Changes to the 2024 IBC

Combustible Material in Types | and II Construction

Protection of the primary structural frame.

Continuity of fire-resistive exterior walls

Floor Assemblies in Type Ill Construction

Fire Walls

Fire Barrier Walls Openinas

Joints in Fire Resistive Walls

Fire Partition Walls Enclosina Elevator Lobbies

Smoke Partitions

Automatic Shutters
Chute Discharge Room

Elevator. Dumbuwaiter and other Hoistwavs

Through Penetrations of Horizontal Assemblies

‘Through-Penetration Firestop System

Installation of fire-resistant joint systems

Exterior Curtain Walls

Fire Barrier/nonfire-resistance-rated roof assembly

Mechanical, Electrical & Plumbing Controls

Where Sprinklers are Required

Laboratories involving testing, research and devel

Sprinkler Requirements for a Group F-1
NFPA-13R sprinkler systems
Fire Alarms in Group A occupancies

Smoke alarms near cooking appliances

s

lopment

Explanation

It now gives four methods for determination of compliance. - Listed Cnmphance
Technical assistance; Alternate materials, desian & methods:
Fences not over 7 feet in height were previously exempted and still are excem Toruhen
the fence is used as a barrier for a swmming pool, now a permit is required for this.
fenc

Definitions is a very needed section of the o as i crica that everyone is talking
about the same thing. An example is the definition of Exterior Wall Assembly and High-
Rise Buildina have become more soecific.

Some additional items were added to the laundry list on the different occupancies. This
code cycle the term lithium-ion and lithium metal batteries were added to the laundry list
in more than one place in order to keep these occupancies from being called a

zardous occupancy.

A whole new table was added to clarification for tems that could have been considered

jous.
“This aives more otions for unlockina the doors to the individual floors
The added exception is for hospitals that specifies a fire barrier is not required between
the atrium and adjoining spaces for up to 3 stories, pm\mjeﬂ the design of the smoke

ontrol are accounted for i

This clarfes that i a care suie the paths leading to the exu doors s required to only be

aminimum of 36 inches wide, not the width required in I-2 corridors which is 96 inches

r bed movement

Puzzle rooms are now allowied to comply with the egress requirements of Chapter 10
versus the specialty requirements for special amusement areas.

“This section has been chanaed in its entiretv to make fixes and cleanuns.

gases are now divided into 1A & 1B. This allows a greater
quantity of product for a Category 1.

This section now will allow the AHJ to use actual numbers for determining the occupant
load versus the desian occunant load

Established a maximum travel distance to a storm shelter. This only pertains to critical
operation buildings or campuses

In a High-rise building the elements surrounding the occupiable roof is now not limited
48 inches in height.

An additional line was added to clarify how to anolv the existing table.

“This table changed to make sprinklers mandatory in Group I-2 (hospitals) in laundry
rooms, waste & linen collection rooms, storage rooms over 50 sq. ft., maintenance
and rooms in jails & hospitals that are padded

This code cycle it eliminated the limit of 300 occupants above the pedestal separation.

‘The allowable amount of exposed mass timber went from 20% to 100% on the ceilings
after more research has been done. This allows more of the mass timber to be shown
and not hidden by gypsum board.

Another exception was added for combustible materials in Non-combustible buildings. It
now allows the vapor retarder that is required in our climate zone to be of combustible
materials
The current language was confusing, this cleaned up these two sections leading to
more consistent interoretations.

‘This is a new section that gives clarity to the continuity requirements for an exterior wall

‘This is a new section clarifying that the floor assembly may contribute to the fire
resistivity of the exterior wall

‘This is a new section that allows another option on how to construct a fire wall by using
NFPA 221

‘This chanae adds 3 more excentions for limitina the openinas in a fire barier wall,
‘This gives clarification of joint protection on two fire resistive walls meeting each other.

This is a new section clarifvina elevator lobbv protection reauirements
Tms secton now sates that a lay-in ceiling is now "capable of imiting the transfer of
ovided the ceiling tiles weigh a minimum of 1 pound per square foot and the
HVAC svstem is fullv ducted.
“This puts the reauired items in bullet format with some editorial chanaes
‘This change allows the opening protection to have the same rating in the tables rather
than reauirina a 2-hour rated obenina
‘This chanae is meant to brina about consistent terminoloav for elevator orotection
‘This new exception clarifies that opening protection is not required within parking
aarace ramos

‘This new exception provides consistency with other parts of the IBC

“This was a wording clarification where the paragraphs were separated from one
paraarah into two paraaraohs to clean un the lanauaae

This adds 3 exceptions for curtain wall joint intersections

This provided details on how to protect voids at the intersection of  fire barrier and the
underside of a nonfire resistance-rated roof assembly. This section is moved to a better
blace to find in the code.

This section was added to clarify that control wires are not allowed to be installed
through the fire and/or smoke damper rendering them inoperable

This added a sentence that says a sprinkler system is not required in energy storage
svstems where not reauired by Section 1207 of the IFC

‘This was added this code cycle because these types of areas may have an increased
risk of fire

Two items were added this code cycle. A Sprinkler system is now required for the
manufacturing of Lithium lon batteries or manufacturing vehicles with lithium ion
atteries
This changed the maximum height for using a NFPA-13R from 30 feet to 45 feet in
heiaht for a Groun R-2 Occupancy

two new exceptions were added this code cycle to eliminate the requirement for a
emergency voice/alarm communications in a Group A-5 outdoor stadium

‘This code section now aligns with the current version of NFPA-72 where it sates smoke
alarms shall be installed a minimum of 10 feet from a cookina anoliance

Reasoning Statement - these statements are excerts

Cost from the proponat of the change as submitted to ICC
0
0
0
0
$0&
potential
$0
0
0
Simply gives the owner some more options, could potentially decrease
potential  cost if owner can design the puzzle room around a compliant egress.
decrease svstem
$0
This change coordinates the requirements for flammable
gas with the change in definition to “lammable gas.” The
change in definition results in two categories of flammable
gas, Category 1A and Category 1B. The existing
requirements in the code are based on Category 1A
flammable gases. As a result, new requirements had to
be developed to regulate Category 18 flammable gases. It
$0& By mdofing the maximum quantities for catergory 18 flammable  should be noted that there is a distinction between
potential  gases. Cost will decrese by not requireing sperate fire araes to store  Category 18 flammable gas based on the burning
decrease e same amount of material velocity. The research on this code change is based on a
burning velocity of 3.9 in/s (10 cmis) or less. Higher
burning velocity Category 18 flammable gases are not
commercially available, hence there is no means of
evaluating their performance. The changes to the table for
the higher allowable quantities are for the Category 18 low
burning velocity flammable gases. There is no change to
the Category 18 high burning velocity flammable gases.
0 &
notential
A cost of costruction to critical emergemncy opertaton buidings, by DU 10 the time-sensitive nature of the potential hazard it
Increase cost is important that the distance individuals must travel to

requiring more than one strom shelter on larger campuses

reach a protected space should be limite
This is a modifiication to give the building offical guidance when
$0 reviewing buildings to determine if it should be viewed as a roof or
another storv for firefiahter access

$0
$0 as these
buildings are This is a clarrifiction to reduce confusion from Chapetr 9 which already

alreach required sprinkler in | occupancies through-out

sorinkled
$0
Recent exploration of the science for tall wood buildings
resulted in three new types of construction in th
2021 1BC. One of the major differences in the three
construction types is the amount of mass timber wall and
ceiling area that may be exposed. Accordingly, when the
tall wood building fire research program was being
developed, a determination was made regarding how
much ceiling area, wall area and combinations of ceiling
demm the and wall areas could be left exposed during those tests.
Reduces the cost of constructuion, due to removing the requirement to-Fire performance characteristics of mass timber materials
mnsw Cmn over a minmimum available at the time, coupled with limitations in the test
lab’s physical equipment (exhaust hood and exhaust duct
connector) restricted the amount of exposed mass timber
material, leading to a conservative test protocol which, for
ceilings, became 20 percent of the floor area for buildings
of Type IV-B construction. A more recen test series,
utiizing code-compliant CLT qualified under ANSI/APA
PRG 320 2019: Standard for Performance-Rated Cross-
Laminated Timber, has justified an expansion of that
allowance to 100 percent of the floor area.
0&
potential
decrease
$0
Technically this change does not effect cost. With the clarification of
- quirement. | feel this is actually a decrease the cost of
construction, vith the way it may have been interpreted by a
iurisdiction
$0

‘The use of NFPA 221 for the design and construction of

double fire walls is permitted in Section 706.2 regarding
i
This is a decrease in construction cost. The double wall and Sttuctural stabity, Additional detats and specific

$0 cumminilative fire resistence allowances in the NFPA allows for simpler
! requirements in NFPA 221 go beyond simply structural
less intrusive alteratives in many remodel scenarios Seabilty and should be a part of the designated
reauirements for desian of fire walls.

30
$0
30
$0
$0
50
$0
The code is currently inconsistent in the application of
temperaur rie creria forcontuous metalc pentants
This will resuce the cost of construction through labor and material in pipes and conduit penetrating fire separations.
decrease the  that it removes the "T" rated on some types of thtough pemtrations. Senctaions protected with conrete, grout, or mortar are
f The T rating is a temperature fise. Elimitaing it removes the  PerMitted without a Trrating, but the same penetrations
consruetion rurement 1 il the vod with neulation pior 10 natling a re  PrLcted vith tested and sed systems would require the
a omming matorl P 9 T rating. There is no technical justification for such a
PRing mate distinction. If anything, the tested systems have been
specifically evaluated and willreliably achieve the same or
hiaher level of performance.
$0
Allthough the code change proposal says this is a cost decrese | feel
decrease the ! .
Sroase™® itis more a clarrfication of the requitement and that many jurisdiction
were already not requiring a fire stop system at the areas the new
construction
excentions are addressina
$0
0 o
possibly
more i the
res were
making the
damper
inoperable
$0
To safely and effectively deal with the potential fire
Willincrease This wilincrease the cost of construction. As it calls out when testing _ involving a thermal runaway involving a lithium-ion or
the costof  research and development of lithiu-ion or liium e baenes i being lithium metal battery requires early detection, a mitigation
construction  conducted i a type B occupancy plan and suppression. This proposal i to cover the
sunoression side of the eauation
1
e norease  Again ths willincrease cost by specifical calling out itum type same reasoning as 603.2.2.2
batteries in a facilty of any size
construction voran
0&  Sprinklers are required due to the R occupancy this will allow the use
ootential 13R up 45' in heiah on lue of a full 13 svstem
0& This could potentially decrease cost, these excpetions existed in the
potential NFPA standard and may have been overlooked by design
decrease orofessionals since there was no mention in the IBC or IFC
50


Appendix A


907.5.2.1.3

9125
915

917.2

Chapter 10

1003.3.1
1006.2.2.2
1008.2

1008.3

1009.2.2

1010.1.1

1010.2.3

1010.2.4

1010.2.6

1010.2.9

1010.2.14

101155.1

10132

10135.1

10143

1016.2
1017.2.3

10193
1020.2.1

10237,
1023.7.1 &
1023.7.2

10203

1030.8
1030.9.5

1103.2.11
11045
1105.1.1
1106.3

1106.3.1

11072

11086.1.1

11086.2.2.1

1108.6.3,
1108.6.3.1 &
1108.6.3.2
1108.7
11103

1110.4,
1110.4.1,
1110.4.2,

111043 &
1110.4.4

11105
11106,
111061 &
11106.2

1110.14,
1110.14.1,
1110142 &
1110.143

1111.4.14

111256

12011

12023 &
Table 1202.3

12083

Audible alarms

Costuillincrease n ne construction as the new aaims are more

This Proposal seeks to enhance the abiliy of residents in
and 11 Occupancies to awakened by the fire alarm
system or smoke alarm by requiring the 520 Hz low
frequency audible alarm signal. It s needed because
residents in I-1 Occupancies do not rely on trained staff to

Fire Department Signage
Carbon Monoxide Detection

Mass Notification System

Means of Egress

Headroom on Doors
Refriaeration machinerv raom earessina

Means of Egress Illumination
Means of Egress Illumination required by an emergency electrical system

Accessible Means of Egress Doors
Size of Doors

Hardware Height

Locks and Latches
Stairway Doors

Monitored or recorded egress, and access control systems

Elevator Lobby Exit Access Doors

Nosing projection size

Low-Level Exit Signs in Group R-1

Photoluminescent Exit Signs
Lateral Location of Handrails

Handrail Extensions and Clearance
Where Guards are Reauired

Guard Height
Window Opening
Egress Through Intervening Spaces
Group H-5 Egress

Exit Stairways for other than Groups I-2 & -3
Elevator Hoistwav Protection

Interior Exit Stairway Exterior Walls and Roof Assemblies

Egress Courts Construction & Openings

Common Path of Egress Travel
Dead-end Aisles

Accessibility in Residential Group R-1 or R-3

Accessible Route Location
Power-overated doors at Public Entrances
Parkina for Grouos R-2. R-3 & R-4's

Parking located beneath a building

Electrical Vehicle Charging Stations
Accessible units in Group R-1
Type A unit Bathrooms

Group R-3 Bathrooms

General Excention for Tvoe A & B units
Sinks

Adult Changing Stations

Kitchen Sinks.

Laundry Equipment

Seating & Standing Spaces at Dining Surfaces and Work Surfaces

Swimming Pools, Wading Pools, Cold Baths, Hot Tubs and Spas

Signage Designations

Interior Environment Scope

Insulation for Condensation Control

Duwelling Unit Size

wake them and they are able to self-evacuate the building
(-1 occupancies example's; assisted lving faciltes,
halfway houses. Groun Homes...

This proposal seeks to reduce the number of injuries and
fatalities in new schools from all types of emergencies
This is an additional cost for the analysis then possible addition of the — including but not limited to fire, human-caused events
nly (accidental and intentional), other dangerous situations,
fires but also any other type of em pmergency such as an active shooter  accidents, and natural disasters. This proposal is needed
0 enhance public life safety in Group E occupancies from
all emergencies, but most importantly from a significant
increase in human-caused incidents in recent years.

Willincrease - o, .o ive. ICC estimates $57 per sleeping roon ergency voice
Group I-1 are now added to the occupancies that require 520-Hz low frequency alarms  the cost of o e e S A
oy dlai comunication(EVAC) system is not required in
units required to have an EVAC
Curtently the signage requirements are in NFPA-14, now the verbiage isin the IFCand g
the
“This section has been comoletelv reformatted to helo clariv reauirements 0
This is a new section that requires an analysis for mass notification risk for Group E V‘(;:'e";;ease motification system. This is to address injuries in schools from n
occupancies with an occupant load greater than 500
construction
Throughout this chapter occupiable roof was added for clarification. An example would
be currently it says one story and now it wil say one story and an occupiable roof. This 50
s beina done to clarifv that an occuniable roofis not an extra storv
“This clarifies that door closers and other equipment are allowed to be 78 inches in s0&
heiaht and not the full 80 inches of the door onenina notential
“This clarifies the earessina reauirements for a refriaeration machinery room 50
An addional exception was added clarifying that self senvice storage unis 400 sq. flor ¢
less and accessed direcil from the exterior do not need earess illumination
“This change simplified by stating exactly where an emergency electrical system shallbe ¢
reauire
“This clarifies which doors in an accessible means of egress are required to have 50
maneuvering clearances
Two exceptions were removed because of redundancy/confict with previous code
addiions and i now sends one over o the IPC for the minimum clearopening requred $0
to access a shower
Thissecton was reformated for the frs exception and then added an exception where 50 1SPCS - Intemation Swimming Pool and Spa Code
atches the reauirements of the ISPSC
This adds 4 definitions to different types of locks and it details where each is allowed to 50
e used takin awav the confusion and manv different interoretations
Changes were made in this section to match the provisions to high-rise buildings to
allow the stairway exit doors to be locked from the side opposite the egress side by 50
ree different methods
This sections was adjusted for carifcation for what is required on the egress side of the ¢
doors when there is controlled inaress.
“This could

“This is a new section that has addressed a situation where many jurisdictions are '

making amendments to the code. This eliminates the need for an elevaor lobby to have oreast

cost could increase or decrease upon how a municipality was

it access o an exit and allows the egrese path to go through a tonant space decrease the previously inerpreting this section. The new language simply makes it
cost of less interprative
provided 8 requirements are met.
construction
‘The nosing limitation of 1 1/4 inches is no longer applicable when solid risers are not
required and the new exception wil allow tread depth to be extended beneath adjacent 50
tread without anv imitation on extension
W gecrenze
“This removes the requirement for lowlevel exit signs when the building is equipped with o Hotels currently require a foor level exit sign,this requirement has been

an automatic sprinkler system throughout

‘This is a new section that clarifies that it goes back to the manufacturer's installation

instruction on how much liaht is needed to charae said sian $o
Thisis @ new section that detals ow far from the valking surface the handrals maybe ¢
located
“This provided clarification on handrail extensions and added two new exceptions for .
clearance
Provisions were added for auards around occupiable roofs 0
‘The minimum guard height s now allowed 10 be 36 inches n height in Group R2and ¢
R-3 occupancies under certain conditions
This clarifies the vindow opening protection requirements. This gives two difierent .
ciiteia for windows above 75 feet in heiaht above arade and those less than that.
This change is edtorial In nature by eliminating an exception to an exception or Group ¢,
ncies
This new sction alon o an ncreas f v dsance for a Group 45 .
(semiconductor faciity) occupancy provided 4 ci
This o twosory opeings a her vas conssen nterpretation o tis code .
sectior
This chanae clarfes the fre resistance ratina reaurement fo an eevator door 0
This is a code mocification and new sectons that were needed 0 addess SIUAIONS g orey®  1eGUI1ES Faing Of r00f assembiies and opening et o nteror xi

rere nonrated walls are adjacent to nonrated roof assemblies.

‘This adds another exception to requiring fire resistivities in an egress court path to the
ublic way.

cunsimc\lun

construction

decrease the
cost of

removed for hotels with a sprinkler system

This code change s needed to address designs where
nonrated exterior walls of an interior exit stairway or ramp
are adjacent to nonrated roof assemblies which may also
have unprotected openings within 10 feet of the exterior
walls of the stairway or ramp. A you can see in the
attached illustration, the unrated glazed exterior wall of the
interior exit stairway is directly adjacent to an unprotected
skylight in the roof of a lobby below. The designer agreed
to protect the exterior wall of the stairway for 10 feet above
the skylight but currently there is no language in the code
to require it. This proposal provides more comprehensive
protection for one of the most important egress elements
in Chapter 10, interior exit stairways and ramps.

stairways with inrated exterior walls on Sheet 2

See pictur

adds another excpetion for designers to avoid having to rated walls on
an egress court

An adult changing station contains a changing table large
enough to accommodate an adult-sized person that is
located in proximity to sanitary facilties, such as lavatories
and trash disposal. Without such facilties, severely
disabled people who cannot use toilets because of their
disability suffer from severe isolation because they and
their caregivers must retur home to be changed. This
lack of access has a profound impact not only on the
person with a disabilty, but on their caregivers who are
often their immediate family members. Normal activties
outside the home such as shopping, entertainment, and
travel must be curtailed because of a lack of safe and
sanitary places to change. On occasion, caregivers report
they have no option other than to change the adults for
wihom they care on restroom floors. Aside from the
olvious saniaion concems whic s fom minima, his
pracice raises serious questions about how we as a
community afford people with slgnlﬁ:am disabilities a
measure of human dignity and protect their right to

orivacy.

“This proposal simply cross references the main section for
tables in this section as they both require 5% of seating to
be accessible; dispersion within the space; and location
on levels served by accessible routes. The requirements
for dspersion  1014.1 i sighty mre specif regarding

construction
This addresses requirements in a iferent section of the code to make the ientons of
the code clear
i change alows alonge dead nd nsmaler occupant oad rumbers and matces g
tvoical 50 person criteria for two exit
s et he Group A3 cents a4 i can v vanaent s it 10 or ever 50
occupants.
“The rewordina of this ronosal was for clarification onlv $0
This is intended to clarifv how the nower-operated door reauirement is aoolied $0
This is to clarifv the reauired number of parkina spaces based on the occupancy $0
i secon wasrelocaied howeve taie the same thing, e paring s octed 50
beneath a buildina accessible parkina is reauired al
An excepion was added sating hat when EV chaging saons o buses, ucks and 50
enforcement vehicles accessible parkina stalls are not reauirec
Two xteptions were adoct e pemiing mere optns vhers th unha conain
showers and not bathtubs and second allows transfer showers to be subsiituted for a 50
minimum number of roll-in showers.
This gives the option to put in a shower instead of a bathtub in a Type A unit realizing -
at for some peoole bathtubs are difficult to maneuver in.
‘This section works in conjunction with the changes in Section 1103.2.11. This gives $0
clarifcation on the number of Accessible and Type B units
This is a clarification on the reauired number of Tvoe A & B units. $0
“This excention now allow the desianer to use the 5 percent ootion if desired $0
These sections were added this code cycle. It is now required to provide an adult Wil increase . ) N
This will either require an extra toilet room to be added or creating
changing station in certain occupancies. It gives the requirements of the room, travel  the cost of o be ac
larger rooms to accommodate the station
distance and prohibited locations. construction
‘An excention was added to clarifv that not all sinks in a kitchen have to be accessible. $0
s0a one could argue this is an increase since the laundries are <ppmmauy
This proposal moves the scoping from Appendix E to Chapter 1. This affects only called out now in the IBC but the ICC ALL7.1-2017 opererable parts
public laundries. potental o ipment are required to comph. ¢ st now specificall called out
increase
in the 1BC
This section was revised to simpliy the code by reducing potential confusion. There  Willincrease

were two sections of the code prior to this, one for assembly areas and one for dining  the.

‘The first exception was changed to provide more clarification for the accessible route o $0 &
ool ootential

This section was relocated from Appendix E. It says Where provided signs shall be
visual characters. raised characters and braille.

Additional items that are in this chapter are added: enhanced classroom acoustics,
interior space dimensions, access to unoccupied spaces, toilet & bathroom
reauirements and UV aermicidal irradiation svstems
This section was changed from a minimum R-Value to where not the required R-value
i stated but that a percentage of the required insulation must be air-impermeable
insulation for condensation control is required in unvented attic and unvented enclosed
rafter assemblies.

“This new section requires a minimum of 190 sq. ft. of habitable space in a dwelling unit

cost of
areas construction

30

$0

$0

30

ispersion of accessible tables “among similar elements”
in the facility. This proposal contains two major parts: first,
Section 1110.14 would apply the scoping to both fixed
and movable tables that are provided for the consumption
of food or drink. New Section 1110.14.2 would ensure that
seating that is at an appropriate height for persons who
are semi-ambulatory is provided in addition to the
‘wheelchair spaces.

This willincrease cost due to more space being required to accomadie &
for the addition accesibility requrements to be meet

This is addresing unvented attics and crawis spaces when builders go
above minimum R values for insulation. A percenatge of air permiable
isnulation must now be inculed to address condesation isues

previoulsy this language was only in the efficency dwelling unit section
the lanauace was iust added here for consistency in the code



1211

1402

14027

14028
14032

14043

1404.15.2

Section 1409
Section 1411

Section 1412
1502.3
1504.8

1507.1.1

1507.8.1 &
1507.9.1

1511.2.4

1511.7.6,
1511.7.61 &
1511.7.6.2

15119 &
subsections

1603.1.4

1604.5

1604.5.2

160731 &
1607.3.2
1607.6 &
1607.6.1

1607.13.2

Section 1608,

Section 1609
1609.5

1609.6.3 &
1609.6.3.1

Section 1611

Section 1613

1705.2.6

17053

1807.2.5 &
sub sections.

1809.14

1901.2.1

Section 1905
Section 1907

Section 2201

2303.2.1

2303.2.6 and
subsections

2304.10.1

2305.1.2

2306.1.3 &
2306.1.4

2308.2.7

2308.3,
2308.4 &
2308.6 &

subsections

UV Germicidal Irradiation Systems

Exterior Walls Performance Requirements

Exterior Wall Veneers Manufactured using Combustible Adhesives

Vertical & Lateral flame propagation compliance methods

Water-resistive Barrier

Vapor Retarders

Installation over foam plastic insulating sheathing

Insulated Metal Panel
BIPV svstems

Soffits and Fascias
Roof Drainace Scubpers
Wind Resistance of Aggregate-surfaced roofs

Underlayment
Deck Requirements

Type of Construction for Penthouses

Lightning Protection Systems

Raised-deck systems installed over a roof assembly

Wind & Tormado Design Data

Risk Category

Photovoltaic (PV) Panel Systems
Partial Loading of Floors and Roofs
Helipads & Concentrated Loads

Alternative Uniform Live Load Reduction

Snow Loads

Wind Loads

Tornado Loads

Rigid Tile
Rain Loads

Earthquake Loads

Metal Building Systems

Concrete Special Inspections

Guards for Retaining Walls

Grade Beams

Structural concrete with GFRP reinforcement
Seismic Reauirements
Slabs-On-Ground
Steel
Alternate Fire Testing
Design Values

Fire Protection of connections

Permanent Load Duration

Preservative-treated & fire-retardant-treated wood allowable stresses

Hillside light-frame construction

limitations of conventional light-frame construction

cutiing, notching & boring of dimensional wood framing

‘This is a new section added that simply states where provided it must listed and labeled

and installed properly
Thereare many changes n tissecton o o one an whit sccto of he code
tvnes of coverinas are to o to.
Thisis a new section that 5 Specte o oxerior wallveneers composed of a metalcore
and facings that are both noncombustible and are laminated to the core using a
combustible laminatina adhesive.

“This give 3 compliance methods for those walls tested in accordance with NFPA-285.

This section was changed to match what is in the IRC and to add another option for a
water-resistive barrier
Several revisions have been made to the sections involving vapor retarders to have
consistency with IRC and IECC.

This coordinates the IBC with provisions that are in the IRC.

“This is a new section for a product called Insulated Metal Panels (IMP)
This is a new section for Buildina Intearated Photovoltaic Svstems (BIPVY

“This section s a code change to improve the wind performance of soffits and fascia by
addina structural desian reauirements and comoliant installation ontions.

‘The scunper reauirements have been removed from the IBC as thev are in the IPC
This is a clarification on the minimum height of a parapet when an aggregate surface
of is sed to ke said aaareaate from blowina of of the roof
“This change will align the IBC roof underlayment requirements with high wind regions
vith the IRC.

This is clarification on the deck requirements for awood shingle & shake coverings

“This is a clarification that the exterior walls and roof construction shall be the same as
at is reauired for the tvoe of construction of the buildina.

“This is a new section that clarifies that Lightning Protection Systems must be installed
in accordance with the roofing component manufacturer's installation instructions.

This is a new section of the code to give specific design and installation for raised-deck
systems.

Items were changed that now must take in more factors for design that are in a tomado
area

All Group 1-2 and most Group I-3 occupancies have now been relocated to a Risk
ory IV

This is a new secton hat v guidance on what risk category should be assigned to
PV sstems. whether mounted on the around. roof or iust elevate
These are twp new Sectons that et that Unfom loor and 100! Ive toads applied to
selected snans are nemitted to be reduced
‘This section was rewritten to provide uniform and consistent requirements for helipads

This section was changed so it is more in line with the 2022 edition of ASCE/SEI 7
which is a document used by structural enaineers

‘This section was completed revised to address the changes made in ASCE-7-22

Minimum Design Loads and Associated Criteria for Buildings. Previous editions used

data for snowall from 1952 to 1992 and this new document is based on 30 years of
additional snow load data

The notes for the fiaures have chanaed to match what is in ASCE-7

Risk category Ill & IV buildings located in the torado-prone regions shall be designed
in accordance with Chapter 32 of ASCE 7.
‘This section was changed so it is more in line with the 2022 edition of ASCE/SEI 7
ich is a document used bv structural enaineers
This section was changed 5o it is more in line with the 2022 edition of ASCE/SEI 7
ich is a document used by structural enaineers
Seismic Design Category maps were inserted into the code to be more consistent with
ASCEISEI 7-22

This is a new section that requires special inspections for a metal building system

Continuous special inspection on welding of reinforcing bar in concrete construction
and has been coordinated with ACI 318,

Guards are now specified if they are required to be installed on top of retaining walls,
more clarification than anvthina else

This is a new section to add the same grade beam provisions contained in the Deep
Foundation Section

This adds a new referenced standard

This section is beina reformatted to be in alian with ACI 318-19
‘This section is reformatted with a new name. "s\abs—un—gmund from just minimum slab

“This whole section was reformatted to pmwde et flow, usabilty and clrfcaton of
I orovisions
section was added to provide a new standard specificaly for d d
wood.

This section is revised to clarify that design values for fire-retardant-treated wood
oroducts are subiect to all the adiustments for untreated wood products.
This revises the title and description to avoid using the term fire-resistance rating as it
‘anolies to connections.
This is revised to use "wood shear walls" and “wood diaphragms" instead of woo-frame"
shear walls and diaphragms in both woed frame and cross-laminated timber shear

These two types of woods are sepavaled m(o their own section now because they are
handled diferentlv

“This is added to provide correlation between the IBC and the IRC along with a
‘modification made by ASCE/SEI 7-22

This code change is to emphasize the limitations on story height for conventional
construction

this takes the language from the other I-codes and puts it in the IBC

Willincrease
he cost of
anoliance

30

not an increase in the cost of construction since these are a choice of
the designer, but the cost of the applinace will increa

$0

$0
$0

since faom sheathing can be direclty applied to studs hua\u rantive
Willincrease  wall bracing is used in lue of the traditional use of structural wood
the cost ol panels(SWP -piyiood or OSB). The use of vinylsiding pheition”
construction  need to be manufactured to higher prformance requiremnts. Making
the use of more expensive material madatory.

50

50

0 This could be seen as a cost increase, really all it does is reiterate the

reauenent o follow the manufactures mummwmm

50 D this is under the scooe of the U

$0

50 clears things up and adds some options

$0

$0&  This change lessens the requirements for fire resistance construction

ootential for enthouses

50

Willincrease ~ this requirement essentialis a non combustible fire blocking provision
the costof  onthje edge of these raised deck systems preventing fire from entering
construction from the perimeter

This wil increase the cost of construction to type Ill ans IV Building
These are genrally our building that are critical to infrastuctrure and
emergancy managemt. W m\e aslo including hosptals and buildings

Willincrease vith large assembly area (300+). The intent is not to evaluate buildings

thecostof 1o sustain the large mgmmmged tornados. This new loading is
construction  addressing the smaller tormados. While the large tomados cause alot
damage at one time and make the news feeds, they actually cause
less damaged in dollars amounts year to year compared to_ smaller
less news worthy storms do in an accumilitalive evaluation

Willincrease .. i apply higher standards to group I-2 (ex. Hospitals) and group |
the cost of ; ) 9
3 (3ail and detention centers)

construction ¢

0

s0 this brigns the IBC up to date vith the same provioons as the

ASCE/SE1 7 minnimum desian loads
0
0
Snow accumulation data has changed, some area its more some less.

May increase

The code has now become address point specific when dealing with

C08tof oo loads in the IBC. The factor is found using the ASCE-7 hazard
ool

construction

Willincrease
e cost of See Comment for 1603.1.4
construction

$0
$0
$0
This provison will require the hiring of a special insepector when

Willincrease  constructing a pre engineered meta building system. Itis a periodic
the costof  inspection meaning they don't ahv eto be on site watching the ac

construction  install and when schduled the in spection will most likely be a spot
cheeck an inspection of each connection and component
This actually decreases the cost, by breaking out the table more it
Wil decrease
\he cost o femoves the requirement of a continuous inspection on 2 of the 5
required inspections. This will have a m rease in th
conetuction equired inspections. This will have a modest decrease in the

construction of precast panels
50 ‘This does not add anything additonal requirements than whats
reauired for auards in Chanter 10

Willincrease Wil i
the cost of  required
construction

ase the cost of construction, if the geotechinal report (which is
w) shows the soils aren' capable of support . Grade beams
now have design critera for design

Code Develpoment Commitees implied no change in cost of
50 construction. From conversations I've had with contractors they say
GFRP reinforcemwnt s a big labor savings due to ts ease of working
with over traditional metal bar

$0

This will increase the number of buildings requiring engineering for

Willincrease
f builidng on moderatelt steep to very steep sites

the cost of
construction

50 This is a realignment of the chapter

This proposal coordinates the IBC vith provisions already
in the IRC (Section R703.11.2) and in ASTM D3679 for
specification of vinyl siding. For buildings meeting criteria.
for Type V' construction (where vinyi siding is permissible
in the IBC), this proposal provides needed wind load
pressure rating requirements for vinyl siding installed on
wals that also use foam sheathing as continuous
insulation for enerav code compliance

Currently the IBC does not have any specific provisions.
for the design and installation of raised-deck systems.
These provisions should be a subsection to Section
1511 because these systems are a roof structure over a
roof assembly. A definition of raised deck systems" is

eeded to ensure correct application of new requirements.
for these systems. Fundamentall, the concerns were to
clarify necessary roof drainage and roof structure support,
while not adversely impacting fire safety.

Tomado hazards have not previously been considered in
the design of conventional buildings, despite the fact that
tomadoes and tornadic storms cause more fatalities than
huricanes and earthquakes combined (NIST 2014) and
more catastrophe insured losses than hurricanes and
tropical storms combined (Insurance Information Institute
2021). This gap is addressed for the first time in ASCE 7-
22, which now includes requirements for tornado loads.
The tornado hazard maps and load methodology are
based on a decade of research and development led by
the National Institute of Standards and Technology
(NIST), in collaboration with ASCE, following the record
2011 tomado season (1,691 tornadoes causing 553
fatalities). ASCE 7-22 requirements for tornado loads
apply to Risk Category lll and IV buildings and other
structures sited in the tomado-prone region, which is
approximately equal to the area of the U.S. east of the
Continental Divide.

The code change addresses the intent of the IBC as well

as ASCE 7 whereby the codes are interested in providing

more protcton for buildings with a high concentration of
certain large buildings that in total have

51000 or more occupants. ASCE 7 intends to impr

protection for ‘Buidings and other structures, the failure of

which could pose a substantial fisk to human life’

The previous editions of ASCE 7 included mapped values
for ground snow load, pg, (GSL) based on a statistical
analysis using National Weather Service snowfall data
from 1952 to 1992. This map was first included in the
1992 edition of ASCE 7 and was updated with additional
information for the 1995 edition. It has remained
essentially as it was in 1995 for each subsequent edition
through 2016. Additionally, at the time that m:

generated, the authors (researchers at the Cold Regions
Research and Engineering Laboratory [CRREL] of the US
Army Corps of Engineers) marked as Case Study or 'CS'
several significant regions, encompassing large parts of
eighteen states, where the statistical analysis had not
been completed or the data were insufficient to perform
the analysis. The CS regions place significant burden on
structural engineers to do snow load hazard analysis, and
very litle guidance has been provided as to how to
conduct such studies

‘This proposal is complimentary to the proposed changes
for metal building systems in Chapter 22. Metal building
systems are generally highly optimized structures that are
heavily dependent on bracing components to work per the
design intent. The bracing components often consist of
materials that aren't considered to be “structural steel,”
and therefore inspection of the completed installation of
those critical components are often overlooked.

The code change proposal will not, in general, increase or
decrease the overall cost of construction. These provisions
provide altematives and options for the designer to select
the most economical approach to choose between ductile
detailing (hoops and ties) or, perhaps, detail a larger
foundation or more longitudinal reinforcement. For grade
beams in deep foundations, this proposal limits the use of
the exception to certain soil conditions which may have a
sliaht cost impact.

This proposal provides correlation between the
prescriptive provisions of IBC Section 2308 and the
provisions of IRC Section R301.2.2.6 Item 8, added in the
2021 IRC with the intent of improving the seismic
performance of wood-light-frame hillside buildings. A
related modification has been made in ASCE/SEI 7-22 to
provide additional guidance to engineers designing wood
liaht-frame hillside buildinas.



2308.11.4 &
Table
2308.11.4

24053 &
subsections

2406.1

2406.4.3

2603.1.2

2603.4.1.4

2603.4.1.15

Section 2703

2902.1 &
Table 2002.1
2902.1.2

2902.3.6

3001.2

3006.3

Section 3009
3103.1.1

Section 3302

Wind Uplitt

Screening

Human Impact Loads

Glazing in Windows

Insulating Sheathing
Exterior walls, one story buildings
Separately controlled climate structures
Lightning Protection Systems

Minimum Number of Fixtures
Fixtures in sinale-user toilet facilities and bathina rooms

Door Locking
Elevator Emergency Communication Systems

Elevator Hoistway Door Protection

Private Residence Elevators
Extended Period of Service Time for Temporarv Structures

Owner's Responsibility for Fire Protection

This was added to update the roof to wall connection loads to comply with the IBC
referenced standard ASCE 7-16. A new exception was added to allow the truss to wall
connection to be designed using either the loads on the truss design drawings or the

This section was reformatted to correct and inaccurate reference and did their best to

“This is a clarification that all panes of glazing in a multi-pane glass assembly shall be

The term or adjacent walking surface was added in an attempt to fix the existing format
to make things more clear. And aslo removed" 25' above any grade roof or walking

This section and table were added to reference applicable standards that govern

“This introduces
an

maximi

“This new section gives guidance on lightning protection systems where provided.

ions
A smoke-protective curtain assembly is now an allowable way to protect the Hoistway

“This aives soecifics for temoorarv structures extendina their service for up to 1 vear
This is a new section detailing what the owners responsibilty is during all phases of

construction documents.

make the lanauage clearer

saety glazing, not just the outer panes.

surface" for the exterior of the building reduced to 8'

material characteristics

Additional and more detailed occupancies are given for fixture counts

“This aives more exolanation when calculating the number of fixtures reauired
‘There is now the availability to lock a multi-user toilet room provided 3 conditions are
met.

The two way communication includes both visual and audible means of communicating.

It now references ASME A17.1 for the technical brovisit
doors.
A new section for brivate residence elevators has been added

construction. repair. alteration or demolition work

anew definition of Insulated metal panels (IMP's) specifically designed

d used for wall and roof anplication of the buildina assembly.

“This section requires foam plastic to be covered by a metal facing with the foam up to a
um of 4 inches and more than that it must be orotected bv a thermal barrier

Willincrease
ost

construction

$0

Willincrease
the cost of
construction

Will decrease
the cost of
construction

$0
$0

$0

This is going to be a cost increase in areas
peed and the previous charts w

e wrong.

An example

interior and extierior pane in a double hung ae noe required

This is a clarification and will reduce the cost if the 25 on the exterior

was actually being enforced

The standards are already used in the installation of these systems

thev are iust now beina barouaht into the code

th higher basic wind

tincrease a window close to a shower, only the
interior pane s required to be safety glazed, with theis provision both

“The reason for this code change is to update the roof to
wall connection loads to comply with the IBC referenced
vind design standard, ASCE 7-16. The current loads are
based on a very old version of ASCE 7. That can be seen
by the use of the term V-asd. ASD wind loads have not
been used since ASCE 7-10. The wind uplift loads need
0 be updated to the Ultimate Wind Speeds (now just
called Basic Design Wind Speeds) used in ASCE 7-16
(and ASCE 7-22). That way the windspeeds vill match
the required Basic Design Windspeeds of Figures
1609.3(1) throuah 1609.3(12).

In recent months, the glass industry has received reports
of multi-pane glass assemblies imported from outside the
United States where the outermost panes are marked as
safety glazing, but center pane(s) in these multi-pane
assemblies, are annealed glass which breaks dangerously
‘when broken by human impact. Nothing in either safety
glazing standard - namely CPSC 16 CFR 1201 and ANSI
297.1 - prohibits this since they establish acceptance
criteria ONLY for individual glass panes, not for mult-
panel glass assemblies. Accordingly, the adoption of this
proposal is critical to ensure that multi-pane glass
assemblies installed in hazardous locations are safe in the
event of human impact and to ensure that potentially
dangerous annealed panes of glass are not intermingled
vith safety glazing in multi-pane glass assemblies.



Appendix B

Code Changes to the 2024 International Energy Conservation Code (IECC) - Commercial Provisions

The original text of mod is not consistent with that of the 2023 FBC — EC.

Mod Number |Summary - Text of Mod
CE#1 Clarifies how the commercial energy code applies.
Related mod: C101.2 Scope. This code applies to
CED1-2-22 ial-buildi d-the-buildi 4 e t o i tthe-d o truet f build byt £ the tE: Resident]
Ei St - g P
Staf Classfcation | Correates | eneray
Directy  [standars |overlan
Neaded
L T x 1 1
[ Toc o T oic
L I | |
CE#2 A new clarification subsection states that appendices are not applicable unless adopted.
Related mod: |C101.2.1 Appendices. Provisions in the appendices shall not apply unless specifically adopted
CED1-2-22
Staf Gsafication [ Corremtes | enerey
oirecty [ standara
Needed |overiap
L I x I |
[actionTas Tasic Io T oic
L 1 I | |
CE#3 Provides expanded clarification on the intent of this code.
Related mod: C101.3 Intent
CED1-1-22 This-code shall-regutate-the-design-and Fbuitdings-for-the-effect o tenergy th h-bitding—This-cod tended-top
e flesibility it th i o i to-achieve this objectiveThis code is notint fety_health
y-top PP S i} g g 6
" th o The tEC P provide market
| " i ) £ bl " : for-buildings-th th
Suire 5 5 g
levelof 4 that s feasibh i + offact 1 tontial costs and #
g g g
s-and-build wRers—and-ret
Additionally, the code provides jurisdictions with supplemental requirements, including ASHRAE 90.1, and optional requirements that lead to achievement of zero energy
buildings, presently, and through glidepaths that achieve zero energy buildings by 2030 and on additional timelines sought by governments, and achievement of additional
policy goals as identified by the Energy and Carbon Advisory Council and approved by the Board of Directors. Requirements contained in the code will include, but not be
limited to, prescriptive- and performance-based pathways. The code
International Code Council and others. The code will aim to simplify code requirements to facilitate the code’ s use and compliance rate. The code is
updated on a 3-year cycle with each subsequent edition providing increased energy savings over the prior edition. This code is intended to provide flexibility to permit the use
of innovative approaches and techniques to achieve this intent. This code is not intended to abridge safety, health or environmental requirements contained in other applicable
codes or ordinances.
Staft Cassfication | Correates | Enerey
oirecty [ standara
Needed |overiap
L 1 X
E_ I Toc o T o
1 | I 1
CE#4 Renumbers sub-section C101.5.1 to C101.4.1. Creates new Section C102. Created by moving an existing Section.
Related Mod: |€tet.5c1024 n rdentiabuilding hep F1E betidings. shat F1E
€161.5.¢161 4.1 y iats—Th hatb 5 ’ " doth 3 s th b
- PP P P 7 reomp
ntent-of this-coder
CED1-1-22
Staf Glssfcation [ Coreiates | eneray
Diecty  [standars |Overlan
L Ix 1 1
e TsicTo Toc [
I In I 1
CE#5 Moves and Renumbers Section C101.4. Renames C102.5 to Partial invalidity
Related Mod: [SECTION C102 APPLICABILITY
161461021 teabitity—\Wh different-seeti th 6y different thod th th +rests
: g 5 peeify 6 g
tive-shalt Where there i fictb ' o i - th i
) - 6 P < 3 P 6
101.4.1C102 1.1 Mixed—residenti o buitdings—Wh buite ludesboth bl " 4 b portion—shal—b tet
gs & & P 7 P P
y o + th 5 I < 1
€108.3C162 2 Othertaws—The-provisi de-shall-notbe-c ot y-p Hlocalstateor-federak-law-
£108.2C10 icati £ to-chapt 4 to-provisi i identifiee-b hatl-b trued-to-refert heh
" 4 ision-of-this-cod
pters P -
€108.1€162.4 des-aned des-and-standard his-code shall-be those fisted b 6 d-standards shattb partof
h i £ this-co b  each—stch-ref das furth tatedin-S 102-4-1 and-€102-4-2
o & -4 242
10841010241 Hicts Wh it bety £ this code-and el o th £ this-cod H-apph
P PPl
€108.4.201624 2 P H " Where-the-extent of-th 4 o ik + matter-that is-within-th
e -of thiscode, £ thi hall-tak th th o o
10711025 G Finvalidity £ this code is-held-to-be-itlegat o such-a-d hathnet-affect the vatidit £ this—cod
g - Y 5 7 4
Staf lassfcation | Correiates [ Enersy
oirecty  [standard
Neaded ocerap
L 1 I I x
| - Toc To o 11
L 1 1 | - Il 1
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CE#6 Created new Section C103. And New Sub sections C103.1 through C103.3
Related Mod: |SECTION C103
CED13-22 | CODE COMPLIANCE AGENCY
€103.1 Creation of enforcement agency. The [INSERT NAME OF DEPARTMENT] is hereby created and the official in charge thereof shall be known as the authority having jurisdiction (AHJ). The
function of the agency shall be the implementation, administration and enforcement of the provisions of this code.
C103.2 Appointment. The AHJ shall be appointed by the chief appointing authority of the jurisdiction.
C103.3 Deputies. In accordance with the prescribed procedures of this jurisdiction and with the concurrence of the appointing authority, the AHJ shall have the authority to appoint
a deputy AHJ, other related t nical off s, inspectors and other employees. Such employe: all have powers as delegated by the AHJ
Staf lassfcation | Correates | eneray
Directy  [standars|Overlap
T x 1 1
s | [T e 11
I I I | | 1
CE#7 Renumbers Section C102. Renumbers C104.1.
Related Mod: SECTION €102€104
CED1-3-22 ALTERNATIVE MATERIALS, DESIGN AND METHODS OF CONSTRUCTION AND EQUIPMENT
102.1C1041 G |—Thep £ this-cod tintended-to-p £ th i teriak-or-to-prohibit-any-¢ thod
: tret " by this-cod dee-that h has b The-code-official— shall-h +
P ¥ P PP -
he-atthority-t teriald thod-of truet the-writt £ th th 3
PP TECSIg "
t—Thecode-official- shall-first find-that th 4 o A th-the-intent-of th £ this-cod e that
g P g 4 P 5
th terial_method \ offerad-is_for th tended_not less than-th " £ that this-code i lity_strength—eff
g g P g 6 P ¥ i
£ i durabilis o safety. The codeofficial shall -t th licant it tating th
g g g g P G G
hy-the al d " "
Y PP PP
10211010411 Ab. o The code official- or-oth thority b i hallb tod tional
prog g ) P g
tate orlocal # th i ired by this-cod i ting b
g¥ Prog g y-reg ¥ gS—appi g-By
£ hatl-b to-b ith-this-code—Th identified-in-Table-C407-2 Tab!
9y prog - & =
- shaltbe maer
The original text of mod is not consistent with that of the 2023 FBC — EC. FHilg—i=T |;’(’:{““v‘“ E::;::m
Needed __|overap
L 1 I
E s Toc o Toic
CE#8 Renumbers C103
Related Mod: SECTION €263c2 NSTRUCTION DOCUMENT:
CED1-2-22
163.3€165.1 + doth hathb e here aflowed-by-the b
. P - ¥ 12
fricial —with-each-application Th hathb &b i desi b dby-th n
7 P g prep i & S
£ th hich-th b W +
: prof g P
conditions exist, the code official is authorized to require necessary construction documents to be prepared by a registered desig
professional .
Staft Cassfication | Correates | Enerey
oirecty [ standara
Needed __|overlap
L 1x 1
E_Is Toc o Torc
Ix
CE#9 Renumbers sub-section C103.2. Added four new construction document requirement items to the existing lists:
« Thermal bridges as identified in Section C402.6.
 Location reserved for inverters, metering equipment, and energy storage systems (ESS), and a pathway reserved for routing raceways or conduits from the renewable energy system to the point of
interconnection with the electrical service and the ESS.
« The location of pathways for routing raceways or cable from the on-site renewable energy system to the electrical distribution equipment.
. Location and layout of a designated area for ESS.
. Rated energy capacity and rated power capacity of the installed or panned ESS.
Related €103.2c1052 hat—bed " b -
Mod: Electronic media documents are permitted to be submitted where approved by the code official . Construction documents shall be of
sufficient clarity to
CED1-2-22, indicate the location, nature and extent of the work proposed, and show in sufficient detail pertinent data and features of the building
CECP1-2-21, , systems and equipment as herein governed. Details shall include, but are not limited to, the following as applicable:
CEDP1-4- 21, 1. Energy compliance path.
CEPI- 2. Insulation materials and their R -values.
721 3. Fenestration U-factors and solar heat gain coefficients (SHGC).
4. Area-weighted U-factor and solar heat gain coefficient (SHGC)calculations.
5. Air barrier and air sealing details, including the location of the air barrier .
6. Thermal bridges as identified in Section C402.6.
5 term-d +
g ¥ G
6 o ter-heat + o " o
g g-5¥ pes;
7~ Economizerdescrpton:
810 -Syst trok
g ¥
941 F " thy e-control
g e
10-12 Duetseal + and-pi ot d-ocat
g G Pip
1313 Lighting fixt hedule with-watt trok "
- ghting G
1214 tocation-ofdaylight 4 1
g plans:
15. Location of pathways for routing of raceways or cable from the on-site renewable energy system to the electrical
distribution equipment
1316 Airb: o ting-detait luding-the location-of-th b Locat 4 for tors_ et "
G g & - ertersmetering-equipme
and energy storage systems (ESS), and a pathway reserved for routing of raceways or conduit from the renewable energy
system to the point of interconnection with the electrical service and the ESS
17. Location and layout of a designated area for ESS.
18. Rated energy capacity and rated power capacity of the installed or planned ESS.
€103.2.1€1052.1 Building thermat lope depiction—The building thermal-envek
% P & P
shall be represented on the construction drawings. Eo P v
Standard
assiication__|oiect Neated e ap
L X 1
[action — Tas Jasnc I Jornc
L | | I [




CE#10 Renumbers C103.3 through C103.5
Related Mod: |€303.3¢1052 ination-of €103.3.1€105.3.1 Approvalof
€163.3.26165.3.2 Previ "
Staf Gsafication [ Correates | enerey
€103.4€105.4 Amended i €103.5¢105.5 ion-of Directy  [standara |Overlan
L Ix 1 1
[adtion_Tas Jasnc I T onc
| | | I
CE#11 Renumbers Section C103.6 and sub-sections C103.6.1, C103.6.2, and C103.6.3.
Adds a new planning requirement for annual energy use data gathering and disclosure as specified per the energy monitoring section C405.13.
Related Mod: €103.6C105.6 Buildh ;e e t_submittal—requi ETN B hall specify that th deseribed in th
CE2D-29- 23 tion be provided to—the building . ized-agent within 00-days of the date of receipt of th + occupancy
€103.6.1C105.6.1 Record hall be updated-t v dofth - Such-updates shallinchsc b
| _electricaland controld g5 that indicate all changes to-size, type-and—location-of ; "
103.6.2C105.6.2 Compl 4 E el o o 4 leulat hall- be deli
gy PPOFing
o d +to-the buildi rtof th + o 1 d £ This-ck
) P Pro} g -
t shalt-include-th 5 de-edition-tifized- f h-syst
P 9¥ P ¥ g &
A\ th Section-C303.1.3 b ductinstaliedand the interior lighti i thbuildi
P P g ghtiRgpH P path; g P
-t tate-the light
y-Spaee; ghting P -
For projects complying with Item 2 of Section C401.2, the documentation shall include:
1. The envelope insulation compliance path.
2. All compliance calculations including those required by Sections C402.1.4, C403.8.1, C405.3 and C405.5.
3. Aplan for annual energy use data gathering and disclosure as specified in Section €405.13,
For projects complying with Section €407, the documentation shall include that required by Sections €407.3.1 and
C€407.3.2.
£103-6.3€165-6.3 Syst K trok
¥ 2
Staf Glssfcation [ Coreiates | eneray
The original text of mod is not consistent with that of the 2023 FBC - EC. e [stndra Over oo
L 1 I x
Action [ AS Tasic To [ onc 1]
I | I 1
CE#12 Renumbers Section C104. Renumbers C104.1-C104.5
Related Mod: |SECTION €364c106-FEES
CEPI-8-21-PI |C104.3C106.1 F tshalt dvalic until the fees p i tion C106.2 by law have been- paid,_ner- Ner shall t0-a permit b o
ti-th f has b
€104-26106-2 Sehedute-of itf feef " it shattbepaid ired i ith-the schedut by-th i b
pe: - P P Guireds 3 3 ¥
C106.3 Valuation of work. The applicant for a permit shall provide an estimated value of the work for which the permit is being issued at the
time of application. Such estimated valuations shall include the total value of the work, including materials and labor. Where, in the opinion of the
code official , the valuation is underestimated, the permit shall be denied unless the applicant can show detailed estimates acceptable to the code
official . The final valuation shall be approved by the code official .
€104.3¢106.4 Werk ing-bef b I before obt: th tsshalt be subject &
el g ¥ & P
dditional " by the-code offi deition to-th o )
¥ i o P
C104.4C106.5 Related—fees—Fhi tofthe_feefor—th truet sterat ' £ work—e +
e with-th K thorized by £ shall-notrelieve th licant or holder of th +from-th ot other f
¥ y-ap P Pay
that-are-preseribed-by-law-
€104.5C106.6 Refunds-The codeofficial izedto-establish-a-ref \
- ff ¥e
Staf Glassfcation [ Coreates | enerey
Diecty  [standarg |Overlap
The original text of mod is not consistent with that of the 2023 FBC — EC. L 1 I | -
[Action s Tsnc o Tonc
I | I
CE#13 Renumbers C105. Renumbers €105.1, C105.2, C105.2.1 through C105.2.6.
Related | SECHON-€167C112 VAHBITY
Mod: SECTION €105C107-INSRECHONS
— €165.1¢167.1 1-€105.2€107.2 Required-H
€105.2.1€107.2.1 Footing-and ion-i i fons-shall-verify-the footing—and " Py
22. Jre hick depth-of burial-and ion-of | d-by-the-cod o ot o
7 7 dep o ¥ T app P
CED1-87-
22.
CED1-92-
22, CEPI-
7-21
105226107 L ' n hattvertfy th it Py
g ¥ ¥
test Finsut b ;
H VT and-th teek ; L Hed by the cod & ph
7 & properly rasTed ¥ PP
105.2.3€107-2.3 Plumbi hathverify—th £ insu R-vat " ts-and
g - e 7 Geiireds
heat traps as required by the code, approved plans and specifications.
105.2.4C107.2.4 + hathverify-th taliedHVAC for-th £t o trok
¥ - ¥ ¥ ; g
sulationR -
| + el leak £ o by the cod d Bl
S P ge-s g g ¥ 6 app P
‘ns-and-speeifications:
105.2.5C167.25 + hatkverify light + trok et by the cod
y-Highting-sy ; P
) o " E£s! 4 I verify s Labil | patt 1o clect
PP P S-ree St Sp ;
serviee:
105.2.66107-2.6 Finat The finat hathinehue £th o ot bk
24 properop o 3
tsand £ h o it have—b s 208
7 ying: & &
Staf Clsafication Coreiates [ Enerey
orecty  [standara
Needed [
L Il 1
Imw Ins Iuwc ID Tonc
The original text of mod is not consistent with that of the 2023 FBC — EC.




CE#14

Renumbers C105.3 through C105.6

Related Mod: G
CED1-5-22, |€205.4c107.4 Approved-H jon-ag _€105.5C107.5 fon-requests:
CED1-87-22, |e165.6c107.6 -t
CED1-92- 22,
CEPI- [Staff Classification |(urre\ﬂes Energy
oirecty  [standara
7-21 Nee Over lap
The original text of mod is not consistent with that of the 2023 FBC - EC. L I I [ —
[Betion s Jasnc I Jornc
L 1 1 | - I
CE#15 Deletes C108. Renumbers and renamed Section C106. Renumbers C108.1, C108.2
Related Mod: ECTION 10802 TANDARD:
SECTION €106C103-NOHCE-OFARPROVAL
106401081 | After th ibed-tests-and indicate thatth K b m 15 with this cod tice of
PP - P P P 3
approval shall be issued by the code official . Staff Clasiication [Correlates | Eneray.
€106:2¢102.2 Revocation: | orecty  [stanaars[Overiap
L 1 1 I x
s | [T T o
I | -
The original text of mod is not consistent with that of the 2023 FBC - EC.
CE#16 Renumbers and renamed Section C110. Adds new Section C109.4. The code official must take action per the board's decision.
Related Mod: SECTION €330€105-BOARDMEANS OFARREALS
CED1-6- 22, 110461091 |t order to-h o decide appeals of orders; de by the cede official relative to the applicat
CEC2D- " £ this codeth hall be_and is-hereby ted-a board-of IS The code official- shall b i berof said-b
423 Part | &-but shal-noth " y-matter-before-the-beard—The-beard-of-appeals-shai-be-app by-the-g -bodyatithority-and-sha-hold
fice atits ph The board shall-adopt rules of e f ducting its b -shall-render-all ofingi iting—to-th
P - P P g g )
th-a_dunl! 1o the code official
P Py
€116.2C109.2 t thorit for-appealshal-be-based Lairm-that the-t tent-of this-code-or-the-rules-tegally-ac
ted th der have b i th isi  this code do-not full ! " ch-or better i £ truet
P P thep PP ety g L
& The board-shali-noth thority-t i  this—cod
©116.3¢10 The board-of is shall +of B lified b et i +
PP ¥ &) ; &
th 4t de-and t £th
P ploy | g
€109.4 Administration. The code official shall take action in accordance with the decisions of the board
Staft Cassfication | Correates | Enerey
Diecty  [standara|Overlan
L 1 I Ix
E_ = Toc o T o
Ix
The original text of mod is not consistent with that of the 2023 FBC - EC.
CE#17 Renumbers Section C109. Renumbers Sections C109.1 through C109.4.
Related Mod: |SECTION €369€116-STOR-WORK-ORBER
€309-16116.1 Authority—Where the code-officiar find A tated by this-code b h i £ this-code-ori "
¥- ¥ 5 ¥ &P ¥ P 3 g
hecodeofficial is-autherized to- Kord
ff P g
£169.2C110.2 4 The st I ordershall-b to-th £ th - th s authorized torth th
P g Propertys &) P G
4 i Fast K order—the-cited-work The-st \order-shall-stateth for-the-ord e-th der-which-the-cit
3 P g (i
€169.3¢110.3 Wh the_code official—shall-not b ot et 4 to-stopping th K
geney 7 ff < & P PRfE
C169.4C110-4 Faiture-t 4 ho-shall-cont \after b b e-with-a-st K ord tsuch work-as-that directed-to-perf
- Pl ARy P Y & P g P P P
4 ati dlition, shall-be subject to-f by the AHI
The original text of mod is not consistent with that of the 2023 FBC - EC.
Staf Clssfication [Coreiates [ Enerey
orecty  [standara
e Overtap
L 1 1 Ix
s o oIC
CE#18 Renames "Air Curtain” and edits the definition.
Related Mod: IR CURTAIN_A & instalied at the building ent thatg o ges al ¢ tendedto p Cthe infiltrat
CEPI-72- 21 + external into-th it paces o the-H £ interior it ir-to-the-outside-
AIR CURTAIN UNIT. A device installed at the building entrance that generates and discharges a laminar airstream intended to prevent the
infiltration of external, unconditioned air into the conditioned spaces or the loss of interior, conditioned air to the outside.
Staf lssfcation | Correiates [ Enersy
oirecty  [standard
Neaded Ocer ap
L T x I 1
[action Jas Tasnc To | T
L | 1 | I 1
CE#19 Adds new definition
Related Mod: AIR LEAKAGE. The uncontrolled airflow through the building thermal envelope caused by pressure differences across the building thermal envelope . Air
CEPI-32- 21 leakage can be inward (infiltration ) or outward (exfiltration) through the building thermal envelope
Staf lassfcation | Correiates [ Enersy
oty [standara
e ocerap
L | 1 1
[ Toc o Toc [
L 1 1 | - I |

CE#20

Adds new definition |




Related Mod: APPROVED SOURCE. An independent person, firm or corporation approved ficial, who is competent and experienced
CEPI- 225-21 in the application of engineering principles to materials, methods or systems analyses.
Staf lssfcation Correiates [ Eneray
Directy  [standara
Neaded Ocerap
L | 1 1
[action Tas Jasnc To T onc
[ | | | - [
CE#21 Adds new definition
Related Mod: BEST EFFICIENCY POINT (BEP). The pump hydraulic power operating point (consisting of both flow and head conditions) that results in
CEPI-83- 21 the maximum  efficiency.
Staf Glsafication [ Coreates | enerey
oirecty [ standars
Needed |overiap
L I
[ Toic o T onc
| -
CE#22 Corrects error in text
Related Mod: BIOGAS. A mixture of hydrocarbons that is a gas at 60°F (15.5°C) and 1 atmosphere of pressure that is produced through the anaerobic
digestion of organic matter.
Staf lssfcation | Correates | eneray
Diecty  [standars|overlan
Neaded
L 1 1 I x
[ Toc o T onc
The original text of mod is not consistent with that of the 2023 FBC - EC. | | | |
CE#23 Deletes Biomass. Adds new definition
Related Mod: BIOMASS- d dlor microorg R
CEPI-12- ¥
21 Part | product o o Hh o g
fraet £ ind ' th ; "
BIOMASS WASTE. Organic nonfossil material of biological origin that is a byproduct or a discarded product. Biomass waste includes
municipal solid waste from biogenic sources; landfill gas; sludge waste; agricultural crop byproducts; straw; and other biomass solids,
liquids and biogases, but excludes wood and wood-derived fuels (including black liquor), biofuel feedstock,
biodiesel and fuel ethanol
Staf Glssfcation [ Coreiates | eneray
oty [stancaro
Nee over tap
L 1 1 T x
Action [ AS Tasic o | TS
. . . . 1 | I
The original text of mod is not consistent with that of the 2023 FBC - EC.
CE#24 Adds new definition
Related Mod: CHI-FACTOR (x-FACTOR). The heat loss factor for a single thermal bridge characterized as a point element of a building thermal envelope (Btu/h x °F)
CECPI-4-21 [W/k]
Staft Cassfication | Correates | Enerey
oirecty [ standara
Needed |overiap
L | I
[ m o o T o
I | I
CE#25 Adds new definition
Related Mod: CLEAN WATER PUMP. A device that is designed for use in pumping water with a maximum nonabsorbent free solid content of
CEPI-83- 21 0.016 Ib/ft* (0.256 kg/m*?) and with a maximum dissolved ~ solid content of 3.1 Ib/ft* (49.66 kg/m?), provided that the total gas content of the
water does not exceed the saturation volume, and disregarding any additives necessary to prevent the water from freezing at a minimum of
14°F (-10°C)
Staf Gasafication [ Coreates | enerey
oty [stanaar
Needed __|overiap
L Ix 1 1
[Action s’ Jesic o [ onc
| — 1 | I
CE#26 Adds new definition
Related Mod: COMMON AREAS. All conditioned spaces within Group R occupancy buildings that are not
RED1- 360-22
dwelling units or sleeping units e | e T
oirecty [ standara
Needed |overiap
L 1 x
Ee T & T we o T oc
1 I 1
CE#27 Adds new definition
Related Mod: COMMUNITY RENEWABLE ENERGY FACILITY. A facility that produces energy harvested from renewable energy resources and is qualified as a
CECPI-5- 21, community energy facility under applicable jurisdictional statutes and rules.
CECPI-2- 21
Staf Glsafication [Coreates | enerey
orecty [ standare
Needed __|overiap
L I x 1 1
[Action as T a0 T onc
1 | I I
CE#28 Adds new definition
Related Mod: CONGREGATE LIVING FACILITIES. A building or part thereof that contains sleeping units ey | T v
CEC2D- 3-23 where residents share bathroom or kitchen facilities, or both. Directly 5‘“":"‘
[
L Ix 1 1
[Action IS Tsic o [ onc
1 | I I
CE#29 Adds new definition
Related Mod: CONSTRUCTION DOCUMENTS. Written, graphic and pictorial documents prepared or assembled for describing the design, location and

physical characteristics of the elements of a project necessary for obtaining a building permit.




CEr- 225-21

Siaff Clasifation [ Correates | Enerey
Directly Standard
Need over lap
L I x 1

CE#30 Adds new definition

Related Mod: DEDICATED OUTDOOR AIR SYSTEM (DOAS). A ventilation system that supplies 100 percent outdoor air primarily for the purpose of ventilation and

CEPI-14- 21 that is a separate system from the zone space-conditioningsystem

Staf Gsafcation [ Correates | enerey
Diecty  [standara |Overlan
L Ix 1 1
[Betion s Jasnc I o 1]
[ 1 1 | - I 1

CE#31 Adds new definition

Related Mod: DEHUMIDIFIER. A self-contained, electrically operated and mechanically encased product with the sole purpose of

CEPI-84-21 dehumidifying the space consisting of the following

1. Arefrigerated surface (evaporator) that condenses moisture from the atmosphere.
2. Arefrigerating system, including an electric motor.
3. Anair-circulating fan
4. A means for collecting or disposing of the condensate.
A dehumidifier does not include a portable air conditioner, room air conditioner or packaged terminal air conditioner.
Staf lssfcation Correiates [ Eneray
oty [standara
Needed [
L Ix 1 1
s Toc o Toc [
| — 1 | - I 1

CE#32 Adds new definition

Related Mod: DEMAND CONTROL KITCHEN VENTILATION (DCKYV). A system that provides automatic , continuous control over exhaust hood

CEPI-9- 21 and makeup air fan speed in response to temperature, optical or infrared (IR) sensors that monitor cooking activity or through direct

communication with cooking appliances.
Staf lssfcation | Correates | eneray
oty [stancar
Needed __|overap
L T x 1 1
[Action PO | i ) T o/t
x| I [

CE#33 Adds new definition

Related Mod: DEMAND RESPONSE SIGNAL. A signal that indicates a price or a request to modify electricity consumption for a limited

CEPI-9-21

time period StaffClssfeation [coretates[enerey
oirecty  [standara
Needed overtap
L 1 X
[action I as T aspic] D T o/l
| | I

CE#34 Adds new definition

Related Mod: DEMAND RESPONSIVE CONTROL. A control capable of receiving and automatically responding to a demand response signal

CEPI-99- 21

Staf Clssfcation Coreiates [ Eneray
oty [standara
e over tap
L T x 1 1
[Action PO | i ) T o/t
x| I [

CE#35 Adds new definition

Related Mod: DESSICANT DEHUMIDIFICATION SYSTEM. A mechanical dehumidification technology that uses a solid or liquid material to remove moisture

CEPI-84- 21 from the air.

Staf Glssfcation [ Coreates | enerey
oty [stanaar
Needed __|overiap
L T x 1 1
ction s 1 ] 5 [ o
| | I

CE#36 Adds new definition

Related Mod: DX-DEDICATED OUTDOOR AIR SYSTEM UNIT (DX-DOAS UNIT). A type of air-cooled,

CEPI-14- 21 water-cooled or water source factory-assembled product that dehumidifies 100 percent outdoor air to a low dew point and includes reheat
that is capable of controlling the supply dry-bulb temperature of the dehumidified air to the designated supply air temperature. It
may precondition outdoor air with an energy recovery ventilation system

Staft Cassfication | Correates | Enerey
oirecty [ standara
Needed |overiap
L 1x
E_I= Toc o e
i | 1

CE#37 Adds new definition

Related Mod: EAST-ORIENTED. Facing within 45 degrees of true east to the south and within less than

CEPI- 121-22 22.5 degrees of true east to the north in the northern hemisphere or facing within 45 degrees of true east to the north and within

less than 22.5 degrees of true east to the south in the southern hemisphere.
Staf Glsafication [ Coreates | enerey
Diecty  [standarg |Overlan
L Ix 1 1
Actio 5 Tsic o Tenc
PR 1 I

CE#38 Modified an existing definition.

Related Mod: EMITTANCE. The ratio of the radiant heat flux emitted by a specimen measured on a scale from 0 to 1, where

avalue of 1 indicates perfect release of thermal radiation.

CE2D-4-23 | B | wwl Ererey I

Classfcation| s standar
oreciy| 4 Ouerlap
L T x 1
Ao & T ] o | o
L 1 1

CE#39 Adds new definition

Related Mod:

CEPI- 11221 ENERGY RECOVERY, SERIES. A three-step process in which the first stepis  to remove energy from a single airstream without the use of mechanical

cooling.  In the second step, the airstream is mechanically cooled for the purpose of dehumidification. In th
step is reintroduced to the airstream.

e third step, the energy removed in the first

Staff Clasification [ Correates | Enerey
Directly Standard
Needed over iap

L I x 1 1




e = [ w5 T ol
L | 1 T

CE#40 Adds new definition
Related Mod: ENERGY RECOVERY RATIO, SERIES (SERR). The difference between the dry- bulb air temperatures leaving the series
energy recovery unit and leaving the dehumidifying coil divided by the difference between 75°F (24°C) and the dry-bulb
CEPI- 116-21 Cori] Eneray
L I x 1 1
= o @' 5T o
L x 1 I 1
CE#41 .
Adds new definition
Related Mod: ENERGY STORAGE SYSTEM (ESS). One or more devices, assembled together, capable of storing energy in order to supply electrical energy at a
CEPI-7-21 future time. Staf lssfcation Correiates [ Eneray
oty [standara
Needed Over ap
L | I 1 1
[Bction Jas Tasnc o [ onc
| — 1 1 1
CE#42 .
Adds new definition
Related Mod: ENERGY USE INTENSITY (EUI). The metric indicating the total amount of energy consumed by a building in 1 year divided by the gross floor area of
the building [Staff Classfication [ Correlates | Energy
oty [standara
e [
L | I 1 1
[Bction Jas Tasnc o [ o
| — 1 1 1
CE#43 Adds acronym to an existing definition of “Enthalpy Recovery Ratio” definition.
Related Mod: - }
CEPI- 119-21 in the enthalpy of the outdoor air supply divided by the difference between the outdoor air and entering exhaust
air enthalpy, expressed as a percentage.
Staff Cassfication | Correates | Enerey
oirecty [ standara
Needed |overiap
The original text of mod is not consistent with that of the 2023 FBC — EC. L I B
E_ = Toc o T oic
T~
CE#44 Adds new definition
Related Mod: EXTERIOR WALL ENVELOPE. A system or assembly of exterio Il components, including exterior wall
CEPI- 217-21 finish materials, that provides protection of the building structural members, including framing and
sheathing materials, and conditioned interior space from the detrimental effects of the exterior environment.
Staft Cassfication | Correates | Enerey
oirecty [ standara
Needed |overiap
L 1x
E_ I Toc o T oic
| I 1
CE#45 Adds new definition
Related Mod: FAN ELECTRICAL INPUT POWER. The electrical input power in kilowatts required to operate an
CEPI- 119-21 individual fan or fan array at design conditions. It includes the power consumption of motor controllers,
Staft Cassfication | Correates [ enerey
oirecty  [standara
Needed overtap
L 1 X
[action Tas Tasnc Io T onc
1 1 I
CE#46 Adds new definition
Related Mod: FAN SYSTEM. All the fans that contribute to the movement of air serving spaces that pass through a point
CEPI- 119-21 of a common duct , plenum or cabinet
Staf Clssfication Coreiates [ enerey
orecty  [standara
Needed Overtap
L T x 1 1
ction [As Tasic o [ onc
1 1 1
CE#47 Adds new definition
Related Mod: FAN SYSTEM, COMPLEX. A fan system that combines a single-cabinet fan system with other supply fans, exhaust
CEPI- 119-21 fans or both
Staf Glssfcation [ Coreates | enerey
oty [standaro
Needed __|overiap
L Ix 1 1
[Action IS TsicTo [ onc
, | | 1
CE#48 Adds new definition
Related Mod: FAN SYSTEM, EXHAUST OR RELIEF. A fan system dedicated to the removal of air from interior spaces to
CEPI- 119-21 the outdoors.
Staf lassfcation [ Correiates [ Eneray
oirecty  [standard
Neaded Ocer ap
L Ix 1
[action Tas Tasnc To T onc
x 1 1 I
CE#49 Adds new definition
Related Mod: FAN SYSTEM, RETURN. A fan system dedicated to removing air from the interior where some or all the air is to
CEPI- 119-21 recirculated except during economizer operation E T e
Neaded ocerap
L | I 1
[action Tas Jasnc To T onc

CE#50

Adds new definition




Related Mod: FAN SYSTEM, SINGLE-CABINET. A fan system that supplies air to a spe s the air,
CEPI- 119-21 wherein a single cabinet houses a single fan, a single fan array , a single set of fans operating in
parallel or fans or fan arrays in series.
Staf Gsafication [ Coreates | enerey
oirecty [ standars
Needed  |overiap
L I x 1 1
[adtion_Tas Jasnc I o 1]
x| ]
CE#51 Adds new definition
Related Mod: FAN SYSTEM, TRANSFER. A fan system that exclusively moves air from one occupied space to another
CEPI- 119-21
Staf Clssfication Correites  [enerey
oirecty  [standara
Needed overtap
L I
[ m Toic o Toc [
[ 1 x 1 1 I 1
CE#52 Adds new definition
Related Mod: FAN SYSTEM AIRFLOW. The sum of the airflow of all fans with fan electrical input power greater than 1 kW at
CEPI- 119-21 fan
system design conditions , excluding the airflow that passes through downstream fans with fan electrical input
Staf lssfcation | Correates | eneray
oty [stancara
Needed __|overp
L | I 1 1
[action Tas Jesie To Tenc 1]
| I I 1 1 1
CE#53 Modified an existing definition for clarity.
Related Mod: F-F ACTOR. The perimeter heat loss factor per unit perimeter length of forstab—on-
grade floors {Btufhxft x °F) [W/imx K
CECPI-4- 21 Staf lssfcation | Correates | eneray
oty [stancara
Needed __|overnp
L Ix 1 1
| Toe o Toc [
I | I 1
CE#54 Adds new definition
Related Mod: FINANCIAL RENEWABLE ENERGY POWER PURCHASE AGREEMENT. A
CECPI-2- 21 financial arrangement between a renewable electricity generator and a purchaser wherein the purchaser
pays or guarantees a price to the generator for the project’s renewable generation. Also known as a
“financial power purchase agreement” and “virtual power purchase agreement
Staf Clssfication [ Coreates | eneray
Directy [standara  |Overtap
L T x 1 1
| Toe o Toc [
I | I 1
CE#55 Adds new definition
Related Mod: GREEN RETAIL TARIFF. An electricity-rate structure qualified under applicable statutes or rules
CED1- 208-22 contracted by an electricity service provider to the building project owner to provide electricity
generated with 100 percent renewable energy resources without the purchase of unbundled renewable
enarav certifirates (RECS)
Staf Glssfcation [ Coreiates | eneray
Directy  [standara  |Overtap
L T x 1 1
[ction"Tas [sicTo Tonc [
1 | - I |
CE#56 Modified an existing definition. |
Related Mod: GREENHOUSE. A structure or a thermally isolated area of a building that maintains a specialized sunlit environment with a skylight roof ratio of 50 percent or more above
the growing area exclusively used for, and essential to, the cultivation, protection or maintenance of plants. Greenhouses
are those that are erected for a nerind of 180 davs or more
CEPI- 185-21 [Staff Classification | Correlates | energy
oirecty  [standara
Needed overtap
L 1 X
[action Tas Tasnc Io | T
1 1 I 1
CE#57 Adds new definition
Related Mod: HIGH-CAPACITY GAS-FIRED WATER HEATER. Gas-fired instantaneous water heaters with a
CE2D-5- 23 rated input greater than 200,000 Btu/h (58.6 kW) and not less than 4,000 Btu/h per gallon (310 W per
liter) of stored water. Also, gas-fired storage water heaters with a rated input both greater than 105,000
Btu/h (30.8 kW) and less than 4,000 Btu/h per gallon (310 W per liter) of stored water,
Staf Glasafication | Correotes | enerey
Directy | standarg
Need overtap
L 1 x 1 1
[Action IS Tasie o Tenc
| T
CE#58 Adds new definition
Related Mod: HORTICULTURAL LIGHTING. Electric lighting used for horticultural production, cultivation or maintenance
CEPI-185-21 Staft lassfcation | | Correoes | eneray
Directy | standard
Needed _loverlap
L 1 x 1
| - Toc To Toic
I | I I 1
CE#59 Adds new definition
Related Mod: HUMIDISTATIC CONTROLS. Automatic controls used to maintain humidity at a setpoint.
CEPI- 102-21
Stafi Gasafication [ Carreloies | enery
Drecty Standard
Needed Joverlap
L 1 X 1
Acton AS ssic o o/icx
CE#60 Adds new definition




Related Mod: HVAC TOTAL SYSTEM PERFORMANCE RATIO (HVAC TSPR). The ratio of
CEPI-76- 21 the sum of a building’s annual heating and cooling load in thousands of Btu's to the sum of annual site
energy consumption of the building HVAC systems in Btu
Staft Coret] Eneray
Chassfcation| < standar [ Overlap
L | 1 1
e = T w5 T o]
[ [ [ [« 1 ]
CE#61 Adds new definition
Related Mod: INDOOR GROW. A space, other than a greenhouse , used exclusively for and essential to horticultural production, cultivation or maintenance
CEPI-84-21 St Corit] Eneray
Chassification ) Standar
oieey| 4 Overtap
L 1
et w1 w5 T o]
IS I 1 1
CE#62 Adds new definition
Related Mod: INTEGRATED HVAC SYSTEM. An HVAC system designed to handle both sensible and latent heat removal. Integrated HVAC systems include, but are not limited to, HVAC
CEPI-84- 21 systems with a sensible heat ratio of 0.65 or less and the capability of providing cooling, dedicated outdoor air systems, single-package air conditioners with at least one
refrigerant circuit providing hot gas reheat, and dehumidifiers modified to allow external heat
reiection
E o] Eneray
Chassfcation| s Standar
oiecy| 4 Overtap
L 1 I
| =T T T T i |
L 1 I 1 1
CE#63 Modified an existing definition.
Related Mod: ARGE DIAMETER CEILING FAN. A ceiing fan hal is greater than or equal (0 8417, nche ? T 5 o ok Speed
CEPI- 124-21
Staf lssfcation Correiates [ Eneray
oty [standara
Neaded Over tap
This code change is already part of the 2023 FBC — EC. L 1 I In
[Action s Jesic o Jozc
| — 1 | |
CE#64 Renamed an existing definition “Low-Sloped Roof.”
Related Mod: LOW-SLOPED ROOFLOW SLOPE Fhaving a stope tess than 2 Finiz 7 p Tor oplied F
CECDI-11-22 Staft Cassfication | Correates | Enerey
Directy  [standara |Overtep
L 1 I Ix
[ m Toc o Toc [
I 1
This code change is already part of the 2023 FBC — EC.
CE#65 Adds new definition
Related Mod: NORTH-ORIENTED. Facing within 67.5 degrees of true north in the northern hemisphere or facing
CEPI- 121-22 within 67.5 degrees of true south in the southern hemisphere.
Staff Cassfication | Correates | Enerey
Directy  [standara |Overtep
L I I 1
[ m Toc o Toc [
I x 1 1 1
CE#66 Adds new definition

Related Mod:

OCCUPIED-STANDBY MODE. Mode of operation when an HVAC zone is scheduled to be occupied

CEPI- 108-21 and an occupant sensor indicates no occupants are within the zone
Staft Cassfication | Correates | Enerey
Directy  [standara|Overlen
L I I 1
[action Tas Tesic o [ onc 1]
[ x 1 1 I 1
CE#67 Adds new definition
Related Mod: OWNER. Any person, agent, operator, entity, firm or corporation having any legal or equitable
interest in the property; or recorded in the official records of the state, county or municipality as
holding an interest or title to the property; or otherwise having possession or control of the property
including the guardian of the estate of any such person, and the executor or administrator of the
estate of such person if ordered to take possession of real property by a court.
Staf Glssfcation [ Coreates | enerey
Diecty  [standarg |Overlap
L T x 1 1
[Caction Ts [sicTo Tonc [
I [« 1 ]
CE#68 Adds new definition
Related Mod: PARKING AREA, EXTERIOR. Parking spaces, drive aisles and ramps that are not located within a building , or
CECD1- 23-22 that are located on a roof.
Staf lassfcation | Correiates [ Enersy
oirecty  [standard
Neaded ocerap
L Ix 1
| - Toc  To Toic
[ 1 1 | - Il
CE#69 Adds new definition
Related Mod: PARKING AREA, INTERIOR. Parking spaces, drive aisles and ramps located within a building
CECD1- 23-22
Staf lassfcation [ Correiates [ Eneray
oirecty  [standard
Neaded Ocer ap
L Ix 1
Ee 1 & Tec T o T o
L 1 1 | - Il
CE#70 Adds new definition
Related Mod: PARKING GARAGE SECTION. A part of an enclosed parking garage that is separated from all other parts of
CECPI-6- 21 the garage by full-height solid walls or operable openings that are intended to remain closed during normal

operation and where vehicles cannot pass to other parts of the garage. A parking garage can have one or
more parking garage sections , and parking garage sections can include multiple floors.

Enerey

St Overlap

Sttt Correat]
Clasification| s

I 1 1




e = T w o T o
L 1 | |
CE#71 Adds new definition
Related Mod: PHOTOSYNTHETIC PHOTON EFFICACY (PPE). Photosynthetic photon flux emitted by a light source divided by its electrical input power in units of micromoles per second per
CEPI- 185-21 watt, or micromoles per joule (umol/J) between 400-700nm as defined by ANSI/ASABE $640
Corlates [enerey
Clssiicaion| Dectly Standard
Needed |overtap
I 1 1
Action_[45 Tasnc o Jorc
| | |
CE#72 Adds new definition
Related Mod: PHYSICAL RENEWABLE ENERGY POWER PURCHASE AGREEMENT. A
CECPI-2- 21 contract for the purchase of renewable electricity from a specific renewable electricity generator to a
purchaser of renewable electricity.
Staf Gsafication [ Corremtes | enerey
oirecty [ standars
ver 3
L I x I |
[Betion s Jasnc I [ osd
1 | [
CE#73 Adds new definition
Related Mod: PROCESS APPLICATION. A manufacturing, industrial or commercial procedure or activity where
CEPI-97- 21 the primary purpose is other than conditioning spaces and maintaining comfort and amenities
for the aceinants of a
building Staf Gsafication [ Corremtes | enerey
oirecty [ standara
ver 3
L Ix I |
[Betion a5 Jasnc I [ osd
[ x | | [
CE#74 Adds new definition
Related Mod: PSI-FACTOR (W-FACTOR). The heat loss factor per unit length of a thermal bridge characterized as
CECPI-4- 21 a linear element of a building thermal envelope (Btu/h
x ft x °F) [Wi(m x K)] Staft Cassfication | Correates | Enerey
| oirecty [ standara
Needed |overiap
L 1x 1
E_ = Toc o T o
I x 1 1
CEH#75 Adds new definition
Related Mod: PUMP ENERGY INDEX (PEI). The ratio of a pump’s energy rating divided by the energy rating of a
CEPI-83- 21 minimally ComPlant ump. Forpumps wit the contantoad aperaing mode, he rlevant P is P . For pumps wihthe vriable load
operating mode, the relevant PE1 is PE
P aspc o o/icx
CEH#76 Adds new definition
Staf Cassfiation | Coreates | Enerey
Diecty Standard
Needed _[overap
| |
I T T
1 1 1
Related Mod: PURCHASED ENERGY. Energy or power purchased for consumption and delivered to the building site
CECD1- 18-22
Staf Classfication | Coreites | enerey
Directy | standarg
Needed |overiap
L 1 X
eton w1 s 5 T o
| — 1 | I
CE#77 Adds new definition
Related Mod: RENEWABLE ENERGY CERTIFICATE (REC). A market-based instrument that represents and
CECPI-2- 21 conveys the environmental, social and other nonpower attributes of 1 megawatt hour of renewable
electricity generation and could  be sold separately from the underlying physical electricity
associated with renewable energy
Staf Clssfication Coreiates [ enerey
orecty  [standara
e overtap
L Ix 1 1
[Action 5 Jasnc o [onc
1 | I I
CE#78 Adds new definition
Related Mod: RENEWABLE ENERGY INVESTMENT FUND (REIF). A fund established by a jurisdiction to accept payment from building project owners to construct or acquire interests in
CECPI-5- 21 qualifying renewable energy systems, together with their associated RECs, on the building project owners’ behalf.
Staf lassfcation [ Correiates [ Enersy
Directy  [standard
Neaded ocerap
L Ix I 1
| - Toc  To T oic
[ 1 1 | - Il
CE#79 Modifies an existing definition
Related Mod: RENEWABLE ENERGY RESOURCES. Energy derived from solar radiation, wind, waves, tides,
biomass waste or extracted from hot fluid or steam heated within the earth.
Staf Clssfcation | Coreates | eneray
pirecty  [standara |Overtop
Ix I 1
| - Toc  To T oic
[ 1 1 | - Il
CE#80 Modified an existing definition
Related Mod: ROOF REPLACEMENT.
CEPI-17- Fhepi i ing-th ting-roef 6-repairing-any: bstrate-and-instalh
21 Part | " ing- lteration- that includes-tF Fof-afl-existing-+ £ roof b
oW n £ el 1tk £ bove tf + 3
e > plac g
r




St Casseston | Coreates | enoay
ovecty |standara
Need overiap
L Ix 1 1
[E = Tsic o Toc ]

CE#81 Adds new definition
Related Mod: SENSIBLE ENERGY RECOVERY RATIO. Change in the dry-bulb temperature of the outdoor air supply divided by the difference between the outdoor air and entering exhaust
CEPI- 193-21 air dry-bulb temperatures, expressed as a percentage.
Staf Glsafication [ Coreates | enerey
Diecty [standara |Overlan
L I x 1 1
 CE— —— @‘ 5 T o 1]
L 1 [ 1|
CE#82 Adds new definition
Related Mod: SIMULATED BUILDING PERFORMANCE. A process in which the proposed building design is compared
CEPI-24- to a
21 Part | standard reference design for the purposes  of estimating relative energy use against a baseline to
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CE#83 Adds new definition
Related Mod: SOUTH-ORIENTED. Facing within 45 degrees of true south in the northern hemisphere or facing
CEPI- 121-22 within 45 degrees of true north in the southern hemisphere.
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CE#84 Modified an existing definition
Related Mod: STANDARD REFERENCE DESIGN. A version of the proposed design that meets the minimum
CEPI-24- requirements of this code and is used to determine the maximum annual energy use requirement for
21Part ! compliance based on total simulated building performance.
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CE#85 Adds new definition
Related Mod: SUBSTANTIAL IMPROVEMENT. Any repair , reconstruction, rehabilitation, alteration , addition
CE2D-2- 23 or other improvement of a building or structure, the cost of which equals or is more than 50 percent of the
market value of the structure before the improvement. Where the structure has sustained substantial
damage, as defined in the International Building Code , any repairs are considered substantial
improvement regardless of the actual repair work performed. Substantial improvement does not include
the following
1. Improvement of a building ordered by the code official to correct health, sanitary or safety code
violations
2 Akea e e "
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CE#86 Adds new definition
Related Mod: TESTING UNIT ENCLOSURE AREA. The area sum of all the boundary surfaces that define the dwelling unit
CEPI-58-21 , sleeping unit or
. » , .- including top/ceiling. b \ oot side-walls—This ¢ .
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CE#87 Adds new definition
Related Mod: THERMAL BLOCK. A generic concept used in energy simulation. It can include one or more
CED1- 182-22 thermal zones. It represents a whole building or portion of a building with the same use type
cerved hv tha came HVAC
system type. [Staff Classfication | Correlates | Energy
oirecty  [standara
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CE#88 Adds new definition
Related Mod: THERMAL BRIDGE. An element or interface of elements that has higher thermal conductivity than the
CECPI-4- 21 surrounding
building thermal envelope , which creates a path of least resistance for heat transfer.
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CE#89 Replaces “Time Switch Control” with “Time-Switch Control.”
Related FHVE-SWITEH-CONTROLTHVIE-
Mod: WATCH-CONTROL: trotdevi hat_controls lighting or other load
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CE#90 Modified an existing definition.
Related Mod: WALL, ABOVE-GRADE. A wall associated with the building thermal envelope that is
CED1- 106-22 more than 15 percent above grade and is on the exterior of the building or any wall that

is associated with the building thermal envelope that is not on the exterior of the
building. This includes, but is not limited to, between-
floor nerinheral edaes of floars  roof knee walls dormer walls aable end




Staf Gsafication [Coreates | enerey
Diecty  [standara |Overlan
L I x 1 1
lmm|u|@|u|m
L 1 X I
CE#91 Adds new definition
Related Mod: WEST-ORIENTED. Facing within 45 degrees of true west to the south and within less
CEPI- 121-22 than 22.5 degrees of true west to the north in the northern hemisphere or facing within 45
degrees of true west to the north and within less than 22.5 degrees of true west to the
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oirecty [ standars
Needed |overiap
\ L Ix I
[adtion_Tas Tasnc o o
1 |
CE#92 Adds new definition
Related Mod: WORK AREA. That portion or portions of a building consisting of all reconfigured spaces as
CEPI-217-21 indicated on the construction documents . Work area excludes other portions of the building
where incidental work entailed by the intended work must be performed and portions of the
buildina where work not initially intended bv the
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CE#93 Adds new exception. Roof insulation installed above the deck, the R-value must be labeled as specified by the material standards in Table 1508.2 of the IBC.
Related Mod: C303.1.2 Insulation mark installation. Insulating materials shall be installed such that the manufacturer's R-value mark is readily
CEPI-23- 21, observable upon inspection. For insulation materials that are installed without an observable manufacturer's R-value mark, such as
CEPI- blown or draped products, an insulation certificate complying with Section C303.1.1 shall be left immediately after installation by the
24-21 installer, in a conspicuous location within the building , to certify the installed R-value of the insulation material.
Part| Exception: For roof insulation installed above the deck, the R-value shall be labeled as specified by the material standards in
Table 1508.2 of the International Building Code
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Original text of mod is not consistent with that of the 2023 FBC -EC.
CE#94 Adds Row “US STATES” to Table.
Related Mod: TABLE C301.1
CLIMATE ZONES, MOISTURE REGIMES AND WARM HUMID DESIGNATIONS BY STATE, COUNTY AND TERRITORY”
US STATES
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Original text of mod is not consistent with that of the 2023 FBC -EC.
CE#95 Is this a mod?

Related Mod: |C301.3 Climate zone definitions. To determine the climate zones for locations not listed in this code, use the following information to determine climate zone numbers and letters in accordance
with Items 1 through 5.
4.3. If between 30 and 70 percent of the precipitation, P, occurs during the high sun period, defined as April through in the Northern
Southern Hemisphere, then the dry/humid threshold is in accordance with Equation 3-2.

Equation 3-2

phere and October through March in the

where:
P = Annual precipitation, inches (mm).
T = Annual mean temperature P < (.44 x (T - 19.5) P<(.44%( T—-19.5)

4.4 1f 30 percent or less of the ;[P <20.0 X (T +7) in S unitskhe high sun period, defined as April through September i+ 20k #+TrmsBharitshd October through March in the
Southern Hemisphere, then the dry/humid threshold is in accordance with Equation 3-3.

Equation 3-3
where:
P<0.44 x(T-32) P<044x(T
[P <20.0 x Tin SI units] T
P = Annual precipitation, inches (mm). [Staff Classification | Correlates | Enery
T = Annual mean temperature, °F (°C). Directly Z“"::ﬂ
Original text of mod is not consistent with that of the 2023 FBC -EC. I i S
[Action [as Tesic o Jorc
1 | I
CE#96 Revised the requirements of Section C303.1.3. U-factors, SHGC, and VT ratings of fenestration products must be determined in accordance with NFRC 100

and NRFC 200. And the manufacturer certificate label must fixed on the product or project.

Related Mod: €303.1.3 Fenestration product rating. Ufactors , solar heat gain coefficient (SHGC) and visible transmittance (VT) of fenestration
products shall be determined as follows:

CED1-90- 22 1. For windows, doors and skylights, U-factor , SHGC and VT ratings shall be determined in accordance with NFRC 100 and

NFRC 200.

2. Where required for garage doors and rolling doors, U-factor ratings shall be determined in accordance with either NFRC 100 or
ANSI/DASMA 105.

U-factors , SHGC and VT shall be determined by an accredited, independent laboratory, and labeled and certified by the
manufacturer with a label affixed to the product or a label certificate specific to the products in the project

Products lacking such a labeled U-factor shall be assigned a default U-factor from Table €303.1.3(1) or Table €303.1.3(2).
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CE#97 Replaced Frame Type “Glazed block” with “Glass block.”




Related Mod: |TABLE C303.1.3(1) DEFUALT GLAZED WINDOW, GLASS DOOR AND SKYLIGHHT U-Factors
CED1-91- 22
FRA 'WINDOW AND GLASS DOOR SKYLIGHT
ME
TP Single Double Single Double
Metal 1.20 0.80 2.00 1.30
Metal with thermal break 110 0.65 1.90 110
Nonmetal or metal clad 0.95 0.55 175 1.05
GlazedGlass-bleek 0.60
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CE#98 Modified prescriptive compliance requirements for Dwelling Units and Sleeping Units. Dwelling and Sleeping Units in Group R-2 buildings that meet the requirements of Section R406 are
considered to be in comply with this chapter.
In item #2. the phrase “Total Buildine Performance” was replaced with “Simulated Buildine Performance” per the new definition created for the latter,
Related Mod: €401.2 Application. Commercial buildings shall comply with Section C401.2.1 or C401.2.2.
CEPI-23- 21, €401.2.1 International Energy Conservation Code. Commercial buildings shall comply with one of the following:
CEPI- 1. Prescriptive Compliance. The Prescriptive Compliance option requires compliance with Sections C402 through €406 and Section C408. Dwelling units and
24-21 sleeping units in Group R-2 buildings
Part! ithott sy i ipte-tits-shall be-¢ dtob b this-chapter provided that they-comply-with 5 R406-
2. Fotat lated-Building  The Totat lated-Building st " h
Section C407.
Exception: Additions , alterations , repairs and changes of occupancy to existing buildings complying with Chapter 5.
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Original text of mod is not consistent with that of the 2023 FBC -EC.
CE#99 Renamed the section C401.3 title “Thermal envelope certificate. ” Made similar editorial changes in the body of this sub-section for clarity.
Related Mod: C401.3 Building thermal envelope certificate. A permanent building thermal envelope certificate shall be completed by an
approved party. Such certificate shall be posted on a wall in the space where the space conditioning equipment is located, a utility
CED1-92- 22, [room or other approved location. If located on an electrical panel, the certificate shall not cover or obstruct the visibility of the circuit directory label, service disconnect label or
CED1-94- 22, [other required labels. A copy of the certificate shall also be included in the construction files for the project. The certificate shall include the following:
CED1-95-22 |1. R-values of insulation installed in or on ceilings, roofs, walls, foundations and slabs,
basement walls , crawl space walls and floors and ducts outside conditioned spaces .
2. Ufactors and solar heat gain coefficients (SHGC) of fenestrations.
3. Results from any building thermal envelope air leakage testing performed on the building .
Where there is more than one value for any component of the building thermal envelope, the certificate shall indicate the area-
weighted average value where available. If the area-weighted average is not available, the certificate shall list each value that applies to 10 percent or more of  the total
component area.
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CE#100 Renames the Section C402 Building Envelope Requirements.
Related Mod: - SECTION C402
CED1-92- 22, BUILDING THERMAL ENVELOPE REQUIREMENTS
CED1-94- 22,
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CE#101 Revises the section for clarification and adds new requirements.
Revises item #1. Edits requirements for clarity and adds new thermal envelope requirements per section C402.1.2.1.8 when mechanical equipment envelope penetration area exceeds 1%.
Adds new item #2. Exterior wall solar reflectance and thermal emittance must comply with Section C402.3.
Edits item #3 and adds new requirements. Fenestration in the building thermal envelope assemblies must comply with Section C402.5. Building and building thermal envelope must comply with
Item 2 of Section C401.2.1, C401.2.2, or C402.1.4 if the vertical fenestration area or skylight exceeds Section C402.5 requirements.
Edits item #4 or #5 for clarity (duplicate items).
#4/4#5. Air leakage of the building thermal envelope must comply with Section C402.6. Created new bullet items #6 and #7 from the existing code language.
#6. Thermal bridges in above-grade walls must comply with Section C402.7.
#7. Walk-in coolers, walk-in freezers, refrigerated warehouse coolers, and refrigerated warehouse freezers must comply with Section C403.12. Some of the changes may increase the code
stringency but are cost-effective.
Related Section €401.2.1 shall comply with the following:



Mod: 1. The opaque portions of the building thermal envelope shall comply with the specific insulation requirements of Section C402.2 and the thermal requirements of Section €402.1.2, the—R-
ue-based-method—of-€402.1:3:the b- ; 4 F fact
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2821, 2. Wall solar reflectance and thermal emittance shall comply with Section C402.3
CECPI-4- 2. 3. Roof solar reflectance and thermal emittance shall comply with Section €402.4.
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CE#102 Moves the two requirements to a new sub-section C402.1.1.1 to create the low energy building specifications. Adds new sub-section C402.1.1.1. Renumbers an existing section and made
editorial changes. Renumbers Section C402.1.2, made editorial changes, and increased the heating capacity threshold to 20 kBth from 17 kBtuh.
Related Mod: €402.1.1 Low-energy buildings and greenhouses. The following low-energy buildings, or portions thereof separated from the remainder of the
CEPI-34-21, building by building thermal envelope assemblies complying with this section, shall be exempt from the building thermal envelope provisions of
CED1-92-22, Section C402
CEPI- 1 These with-a-pesk-desig £ energy-usagetessthan 3-4-Bturh 7 Wryor - -
34-21, CED1- ‘a & "
:0-watt-per-square-foot- (107 Wi’ P P
99-22 2 Those that e ; it pace
€402.1.1.1 Low-energy buildings. Buildings that comply with either of the following
1. Those with a peak design rate of energy usage less than 3.4 Btu/h x ft? (10.7 W/m? ) or 1.0 watt per square foot (10.7 W/m? ) of floor area for
space conditioning purposes.
2. Those that do not contain conditioned space .
4021110400112 ) truet that heatee ted-and that comply-with-all
£ thefoll hatl b ¢ from-the- bilding- t+ ; )  this-coc
g P g et
1. Exterior opaque envelope assemblies comply with Sections €402.2 and C402.5.5.
Exception: Low energy greenhouses that comply with Section C402.1.1.
2. Interior partition building thermal envelope assemblies that separate the greenhouse from conditioned space
comply with Sections C402.2, C402.5.3 and C402.
3. Fenestration assemblies that comply with the building thermal envelope requirements in Table €402.1.1.2. The U- factor for a roof shall be for
the roof assembly or a roof that includes the assembly and an internal curtain system
ion: L ti greenhou:
402.1.2.€402.1.4.3 Easi buildings—Buildings. th I with—the_foll hallb from the_building-thermalenvel
-1 gs- o ply P g pe- P
Eibic codo.
1. Are separate buildings with floor area not more than 1,200 square feet (111 m’).
2. Are intended to house electric equipment with installed equipment power totaling not less than 7 watts per square foot (75 W/m’) and not
intended for human occupancy.
3. Have a heating system capacity not greater than {17-26,000-Btu/hH56 kWi-and-a-heating e
restricted to not more than 50°F (10°C).
4. Have an average wall and roof U-factor less than 0.266--E# e e
5. Comply with the roof solar reflectance and thermal emittance provisions for Climate Zone 1.
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CE#103 Renumbers an existing table C402.1.1.1 and renamed the table header.
Related Mod:
e
CEPI-34-21
FENESTRATION BUILDING THERMAL ENVELOPE MAXIMUM REQUIREMENTS
Sttt Cassfcation | coretates [ eneres
orecty  [standara
Neesed _|overtap
[ T~ I
T = 7 @‘ 5 T o ]
[ 1 I 1
CE#104 Renumbers section C402.1.4 and made editorial changes for clarity.
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CE#105 Renumbers Table C402.1.4. Deleted footnote text “ci = Continuous Insulation, NR = No Requirement, LS = Liner System.”




CEPI-28- TABLE C402 TABLE C402.1.2 OPAQUE THERMAL ENVELOPE ASSEMBLY MAXIMUM REQUIREMENTS, U-FACTOR METHOD™ o
21,CED1- For Sl: 1 pound per square foot = 4.88 kg/m?, 1 pound per cubic foot = 16 kg/m®. ei-=Cent e e
92-22, CED1- System-
100-22
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CE#106 Renumbers Section C402.1.4.1, renamed the section title and revised the opaque assembly provisions. This is a re-organized new section.
U-factors, C-factors, and F-factors of assemblies and calculation procedures from ASHRAE 90.1 Appendix A can be a compliance alternative, provided they meet the criteria of table C402.1.2.
U-factors of opaque assemblies determined by testing in accordance with ASTM C1363 can be a The R-value of continuous insulation must be permitted to be added to or subtracted from the
original tested design, and airspaces used for assembly evaluations must comply with Section C402.2.7.
Related Mod: €402.1.4.1C402.12.1 y " bly. Methods of &-U € —andFfactorsTh " bly
CEPI-27-21, factorshall-not d that specified in Tabl based i terials used in-th " bly—Wh
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insulation thickness shall be determined by an approved method
Exception: The area-weighted U -factor shall be permitted to be determined by using the inverse of the
average
R -value determined in accordance with the exception to Section C402.1.3.2.
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CE#107 Renumbers Section C402.1.4.1.2.

Adds new subsection C402.1.2.1.3. In determining compliance with Table C402.1.2, the U-factor of concrete masonry units with integral insulation shall be permitted to be used.
Adds new subsection C402.1.2.1.4. Assembly complying with Section C402.1.3.4 must be permitted to comply with the required maximum U-factors for mass walls and mass floors in accordance

with Table C402.1.2.

Related Mods:

" tatted

b

Hine tiesshalt

402412 C402.1.212 Hings—tnsut

CEPI-41-21, b partefth bly-Ufactor of th g ]
CED1-103-22, €402.1.2.1.3 Concrete masonry units, integral insulation. In determining compliance with Table C402.1.2, the U- factor of
CEPI-27-21, concrete masonry units with integral insulation shall be permitted to be used.
CED1- 100-21 €402.1.2.1.4 Mass walls and floors. Compliance with required maximum U-factors for mass walls and mass floors in
accordance with Table €402.1.2 shall be permitted for assemblies complying with Section €402.1.3.4.
Original text of mod is not consistent with that of the 2023 FBC -EC. e e —
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CE#108 Adds new subsection C402.1.2.1.5. Where above-grade walls include more than one assembly type or penetration of the opaque wall area, an approved method can determine the area-

weighted U-factor of the above-grade wall.

Related Mods:

€402.1.2.1.5 Area-weighted averaging of above-grade wall U -factors. Where above-grade walls include more than one

CEDI- 107-22 assembly type or a penetration of the opaque wall area, the area-weighted U-factor of the above-grade wall is
permitted to be determined by an approved method
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CE#109 Renumbers Section C402.1.4.2, renames title and revises the provision of how it is applied depending on cavity insulation, frame spacing, and shape of frames

¥




Related Mods:

€402.1.4.2 C402.1.2.1.6 Th Fresk eold-F o steelwalls-Cold—f dsteet Ut £ walls withcold
£ d-steelstuds shatlb itted-to-bi ith Equation 4-1
R - Jong the-path Juding th " o

= steelstuds:
ER- = The-effective R -value-of the-cavity- o with-steelstue: ifiec-in Table £402.4.2.1

24 P
U -factors for building thermal envelopes containing cold-formed steel-framed ceilings and walls shall be permitted to be determined in accordance with AISI S250 as modified
herein. N

1. Where the steel-framed wall contains no cavity insulation , and uses continuous insulation to satisfy the U-factor

maximum, the steel-framed wall member spacing is permitted to be installed at any on-center spacing

2. Where the steel-framed wall contains framing at 24 inches (610 mm) on center with a 23 percent framing factor or framing at 16 inches (406 mm) on center with a 25 percent framing factor,
the next lower framing member spacing input values shall be used when calculating using AlSI $250.

3. Where the steel-framed wall contains less than 23 percent framing factors, the

AISI S250 shall be used without any modifications.

4. Where the steel-framed wall contains other than standard C-shape framing members, the AISI $250 calculation option for other than standard C- shape framing is permitted to be used.
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CE#110

Adds new subsection C402.1.2.1.7.
This section clarifies and improves the consistency of thermal performance specification for spandrel panels. No change in code stringency.

Adds new subsection C402.1.2.1.8. The changes requires to use an approved u-factor for the equipment or a default u-factor of 0.5 for the envelope impacted. This change increases the code
stringency but is a cost-effective measure.

Related Mods:

€402.1.2.1.7 Spandrel panels. U-factors of opaque assemblies within fenestration framing systems shall be determined in accordance with

CEPI-44- 21
the default values in Table €402.1.2.1.7, ASTM C1363 or ANSI/NFRC 100. Staff Classification | Correlates Energy
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CE#111 Adds new subsection C402.1.2.1.8. The changes requires to use an approved u-factor for the equipment or a default u-factor of 0.5 for the envelope impacted. This change increases the code

stringency but is a cost-effective measure.

Related Mods:

CEPI-29- 21, €402.1.2.1.8 Mechanical equipment penetrations. Where the total area of through penetrations of mechanical equipment is greater than 1 percent of the opaque above-
CED1- 106-22, grade wall area, such area shall be calculated as a separate wall assembly, in accordance with either Section €402.1.2.1.5 or Section C402.1.4 using a published and approved
CED1- 108-22 U-factor for that equipment or a default U-factor of 0.5.
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FSEC — Anticipated energy impact on FBC-EC — Decrease
CE#112 Adds new table C402.1.2.1.7.
Related Mod: |TABLE €402.1.2.1.7
CEPI-44- 21, |EFFECTIVE U-FACTORS FOR SPANDREL PANELS*
CED1-110-22 |RATED R-VALUE OF INSULATION BETWEEN

R-15 R-20 R-25 R-30
Default U-Factor

FRAMING MEMBERS R4 R7 R-10
Frame Type Spandrel Panel
Single glass pane, stone, or

0.285 0.259 0.247 0.236 0.230 0.226 0.224

Double glazing with no

metal panel
Aluminum without

el breake oure contnge 0.273 0.254 0.244 0.234 0.229 0.226 0.223
Triple glazing or double
gezngwithlowe giass  0.263 0.249 0.241 0.233 0.228 0.225 0.223
Single glass pane, stone, or
el panel 0.243 0212 0.197 0.184 0.176 0.172 0.169
Aluminum with Double glazing with no
0.228 0.205 0.193 0.182 0.175 0.171 0.168

thermal breake

Triple glazing or double

gzingwithlowegass 0217 0.199 0.189 0.180 0.174 0.170 0.167

Single glass pane, stone, or
0.2 0.180 0.161 0.145 0.136 0.130 0.126

Double glazing with no

low.s coatings 0.199 0.172 0.157 0.143 0.135 0.129 0.126

Triple glazing or double

glazing with low-e g 0.186 0.165 0.152 0.140 0.133 0.128 0.125

Single glass pane, stone, or

low-e coatings

metal panel

Structural glazings

metal panel 160 0.108 0.082 0.058 0.045 0.037 0.031
No framing or
insulation is Double glazing with no

0.147 0.102 0.078 0.056 0.044 0.036 0.030 coninuous low-e coatings
Triple glazing or double
glazing 0.139 0.098 0.076 0.055 0.043 0.035 0.030

a Extrapolation

low-e gl

outside of the table shall not be permitted. Assemblies with distance between framing less than 30 inches, or not included in the default table, shall have a U-factor determined by testing in
compliance with ASTM C1363 or modeling in compliance with ANSI/NFRC 100. Spandrel panel assemblies in the table do not include metal backpans. For designs with metal backpans,
multiply the U-factor by 1.2

b. This frame type shall be used for systems that do not contain a nonmetallic element separating the metal exposed to the exterior from the metal
exposed to the interior condition

c. This frame type shall be used for systems where a nonmetallic element separates the metal exposed to the exterior from the metal that is
exposed to the interior condition

d. This frame type shall be used for systems that have no exposed mullion on the exterior.

e. This frame type shall be used for systems where there is no framing or the insulation is continuous and uninterrupted between framing.
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CE#113 Revised the provision of Section C402.1.3 for clarity.
Related €402.1.3 Insulation component R -value-based method.
Mod: Building-thermal lope- opag ies-shall-comply-with-the requ £ Secti 4022 and-C402.5 based-on-the ¢/ pecif
o in-Chap For opague-porth £ the building thermet-envelope- intended oly sttt R -value basis—the R
CEPI-27- tesf y o hathb less than that specified-in Table-€402.2.3. Wh ity-insutation s instatied i
21, CEPI- tipletayers, the-cavity insulation R ~values-shall-bi " i " ith-the-cavity-insulation R
2821, tue-req th . Hed-inrrut layers,th i insttation R
CEPI-35- 4 hathb o bth . R-val " v " s
4 hatt b " e th " R
21, CEPI-
4 Table_€402.1 busitd £ busitdi ! s
3621 & &3 pancy 5 P & & P
, X ~
CEPI-37- tes—f et R” ol £ Table-€402.13 el buid £ busiteh | herth
P 13- 55~ oF & 3
21, CEPI- & 2 M . u . ¢ Table €402.1.3
38-21,
CED1-92-
22.
CED1-94-
22.
CED1-
100-22,
CED1-
111-22, CED1- Staf Classfication | Correates | Enerey
112-22 oty [stancar
, Needed __|overap
L T x 1 1
CE2D-7-
T~ | .G Torc
23 | —) =
CE#114 Provides an alternati of cavity and ¢ minimum insulation requirements for Metal and Wood Frames above grade walls. Also, make editorial changes to the footnotes. No
change to the code stringency.
Related TABLE C402.13
Mod: OPAQUE THERMAL ENVELOPE MINIMUM R-VALUE METHOD®
CEPI-27- 21, 0AND 1 2 3 4 EXCEPT 5 AND MARINE 6 7 8
. MARINE 4
Al | Group | Al | Group | Al | Group Al [Gro[ Al Group Al Group | All[ Group A Group
CE2D-7- other | R | other R other | R other [ R| other R other R fom| R of ®
Roofs
23
Insulation
entirely R20ci | R25ci | R25ci | R2sci | R2sci| R2sci | Raod | R-| Raoci | R3od | Raoei | Raoci | R-| Rasci [r- | Re3sc
above oci 3sci 3sci
roof deck
Metal R19+ |R-10+ R|R10+ |R10+R- [R19+ |R19+ R [R109+ R1L [R- [R19+R |R19+R [R25+R |RB0+R- |R |R30+R |R25 [R25 +R-
buildings” | R-11 | 11Ls |RiiLs |iiLs R11[11Ls  |is 19 [11Ls uis s uLs  |so+fuis R |11 R
Ls Ls <R R u s is
"Attic and R R~ R = R R38|  Rao R49 Ra9 R4 R49 R60 G
other 38| 38 38 38 1 e
Walls, abovegrade
Mass'  R57cF R5.7cF RS7c R7.6¢ R7.6¢i RS RO5C RALaci R-1L4ci R-13.3ci R13.3¢ R-15.2ci R15.20i R152¢ R256i R-25CiMetal  R-13+ RA3+ RI3+ RA3+ RA3+ RA3+ RI3+ RIA3+
R13+ R13+ RI3+ RI13+ RI13+ RI3+ RI3+ R13+
buiding R-6.5ci R-65ci R-65ci R-13ci R-65ci R-13ci R-13ci R-dc Ridci R-l4ci R-l4c Rdci R-A7ci R-19.5ci R19.56i R-19.5c
Bis: gazs gaas Re13+ Re13+ Re13+ R-13+ R-13% gua. paas ReA3+ Re13+ Re13+ R13+ R13+ RA3+4ps pao pso RZSC R7Z.5¢i R-75¢i R-7.5¢ R75¢ pan sugs R-12.5¢i R-12.5¢i R-12.5¢i R-15.6¢
R-18.80i R-188Cino. no. ro. RO+ RO+ RO+ RO+ RO+  no. o N RO+ RO+
R126¢i R-12.6¢i R126¢i R-12.6¢1 R-12.6¢i R-173ci RA7.3ci RA7.3cH
Metal i R RIS orRI3 orRA3 orRA3 orR13 orRA3 9% BN orRI3 orR13 orR13 OrR-13 OrR13 Of R-13 yuy OrRA3 0rRA3 or R-13 orR-13 orR-13
+ Resci + +
- R75¢ R7.5ci R i ks R-125CH R-12.50i R-12.5¢1 R-15.6¢i R-18.8¢1 R-18.8¢i
0rR-20 orR-20 orR-20 or R-20 w20 OFR-20 OTR-20 OrR-20 orR-20 orR-20 or R-20
i oci
63ci R6.3c RE3CH R1lci R-llc R-lld
RO RO or ko " RO+ RO4 ; RO+ 4R-16c] IS RIS RIS RIE SRR o7 66 R.27.5ci
P R12¢i R-l2¢i R- R-l2ci R-2¢i R-12ci R-l2ci or R-13 R-13 orR-13
framed "' 0rR-13 orR-13 orR-13 0rR-13 orR-13 orR-13 orR-13 + N N A N + +and + P . . . . m7sa R-75ci R-7.5¢i R-7.5¢i R-7.5¢ci R:
750 mags misse
other'  R-3.8ci R38ci R-38ci R-38ci R-38ci R38ci R-38ci R38¢i 0rR2 orR-20 0rR-20 0rR-20 orR20 0rR-20 orR20 or R-20
“ orR-20 OrR20 OrR20 OrR20 OrR20 OrR-20 orR20 +R3gi ' :
R20 cno RASC R3BC R38c R3S R3BC .,
R27 orR-27 orR27 orR2
Walls, below grade
Below-
grade NR NR NR NR  NR  NR R75ci R10ci R7.5¢ R10ci R-10ci R-1Sci R-15ci R-Sci R-15ci  R-15ci wall®
Floors
Mass® NR  NR R®63ci R83ci R-10ci R-10ci R-14.6ci R16.7ci R-14.6ci R-16.7ci R-16.7ci R-16.7ci R-20.9¢i R-20.9¢i R-23ci R-23ci
Joist!
g R13  R13 R30 R30 R30 R30 R30 R30 R30 R30 R3B R3B R3B RIB  R3B  R3B
Slab-on-grade floors
Unhened R-10for R-15for R-15for R-15 for R-20 for R-20 for R-20 for R-20 for R-20for R20for R-25for s~ NR ~ NR ~ NR  NR  NR 24" 24" 24" 24" 24"
24" a8 24t 48 48" a8
below below below below below below below below below below below
R75 R75 R75 R75 R-10for R-10for R-15for R-15for R-15 for R-15 for R-15 for R-20 for R-20 for R-20 for R-20 for R-20 for
Wows  for12' for12® for12" for 12 24" 24 24" 24" 36" 36" 36" 48" 48" 48" 48" 48" .. below below below below+ below+ below+ below+ below+ below
below + below + below + below+ below+ below + below +
TR eRe R full RS5full RSfull R5ful RSfull RSfull RSEful RSfull RSl RS5full RSful RS5full RS full
fullsiab fullslab fullslab  slab  slab  slab  slab  slab  slab  slab  slab  slab slab  slab  slab  slab

For Si: 1inch = 25.4 mm, 1 pound per square foot = 4.88 kg/m’, 1 pound per cubic foot = 16 kg/m’. ci = Continuous Insulation, NR = No Requirement, LS = Liner System.
a be found 1 Appendix A
b. Where using R -value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor compliance method in Table €402.1.2

¢ RS 7riic allowed 10 he Suhstin

ot with cancrete hinck walle camnlving with ASTM €90 tnarnited ar nartially srauter at nof [ocs than 32 inches ar lessn renter vertically and nof Io<s than 48 inches or lecson canter harizantally with unerauter cares filled with materiale




having a maximum thermal conductivity of 0.44 Btu-in/h-ft™F.
d. Where heated slabs are below grade, below-grade wals shall comply with the exterior insulation F -value requirements for heated slabs. above-grade mass walls.
€. “Mass floors” shallbe in accordance with Section C402.13.4.
. “Mass walls” shall be in accordance with Seetion C402.1
5. The first value s for perimeter a isfor ful, Perimeter insulation and fllslab insulation components shall be installed in accordanc
Section C402.2.4. js not required to extend below the bottom of theslab.
B The frst value 5 cavity Insulation; the second value s continuous insulation. Therefore, “R-0 + 1267 means R 12 continuous insulation and no cavity insulation; "R-13 + R-3 80 means R-13 cavity imsulation
and R-3.8 continuous insulation; “R-20" means R-20 caviy insulation and no continuous insulation R-13, R-20 and R-27 cavity insulation, as used i this table, apply to a nominal 4-nch, 6-inch and 8-inch-deep wood or
cold-formed steelstud cavities, respectively.
i. Where the required R -vlue in Table C402.1.3 s met by using continuous insulation such that cavity insulation s not required, the R value i applicable to any wallframing spacing
Original text of mod is not consistent with that of the 2023 FBC -EC. [Staff Classfication [ Correlates | Energy
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CE#115 Adds new Section C402.1.3.1. Adds new Section C402.1.3.2.

Related Mod: €402.1.3.1 R-value of multi-layered insulation components. Where cavity insulation is installed in multiple layers, the cavity
insulation R -values shall be summed to determine compliance with the cavity insulation R-value requirements. Where continuous
insulation is installed in multiple layers, the continuous insulation R -values shall be summed to determine compliance with the
continuous insulation R-value requirements. Cavity insulation R -values shall not be used to determine compliance with the continuous
insulation R-value requirements in Table C402.1.3
€402.1.3.2 Area-weighted averaging of R-values. Area-weighted averaging shall not be permitted for R-value compliance,
Exception: For tapered above-deck roof insulation, compliance with the R -values required in Table C402.1.3 shall be
permitted to be demonstrated by multiplying the rated R-value per inch of the insulation material by the average thickness of
the roof insulation. The average thickness of the roof insulation shall equal the total volume of the roof insulation divided by
the area of the roof.
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CE#116 Renumbers Section C402.2.1.3.

Related Mod: 402213402133 Hings—trsch Hed Fgs having & tHes shatl ot b ”

CEPI-41- 21 dpartofth hermat (Rvete Yot rootinsuh ting

StafCassication [ Correres | Enerey
Directly ‘Standard Over lap
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CE#117 Adds new Section C402.1.3.4. Section C402.1.2.1.4 references this section.

Related Mod: €402.1.3.4 Mass walls and mass floors. Compliance with required maximum U-factors for mass walls and mass floors in accordance with

CEPI-27-21, Table €402.1.2 and minimum R -values for insulation components applied to mass walls and mass floors in accordance with Table

CED1- 100-21 €402.1.3 shall be permitted for assemblies complying with the following:

1. Where used as a component of the building thermal envelope , mass walls shall comply with one of the following:
2 Weigh not less that 35 pounds per square foot (171 kg/m?) of wall surface area.
12 Weigh not less than 25 pounds per square foot (122 kg/m? ) of wall surface area where the material weight is not more than 120
pounds per cubic foot (pcf) (1922 kg/m?)
'3 Have a heat capacity exceeding 7 Btu/ft? x °F (144 ki/m” x K)
Have a heat capacity exceeding 5 Btu/ft” x °F (103 ki/m’ x K) where the material weight is not more than 120 pcf (1922 kg/m’)
2. Where used as a component of the building thermal envelope , the minimum weight of mass floors shall comply with one of the
following
Thirty-five pounds per square foot (171 kg/m?) of floor surface area.
22 Twenty-five pounds per square foot (122 kg/m?) of floor surface area where the material weight is not more than 120 pcf (1922
kg/m’).
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CE#118 Renumbers Section C402.1.5, renames the section title, updates the referenced sections, and updates the compliance equation to account for thermal bridges.

Related Mod: 40215 ca02i4 - Betiding th I ervelopeval "

CECPI-4- 21, jth Equation-4-2 Equation4-L shall-b N ith the U ~F - psi chi-ane

CED1-92- 22, faet Tables-C402:1.:2, C402.1.2.1.7, €402 14 anc-CA025-and-th Howabh Section-€402. h

CED1-94- 22 H-meetth SHGC requl £ Section-C402.5.3.

whee—— {Equatien4-2} %
= £ the (UA-Dif) values 1 distinet bly-t £ the-building—thermat X ther than-stab: de-and-bek
¢ P G pe-s g
grade-walls-
UA-Dif=UAPropesed—UATable-
UAP: d=Pp U -val
P
YA Fable =t . .
B= £ the-(FLDif)-vaties tstab- o " £ th
¢ g
btilding-thermat-envelope -
FLDif=FLPropesed—FLTable-
FLpy =P, o-F -va P terlength
P P gt




GA Dif = GA Prop: CA Tab
CAP =P &-C -vak
P P
Table= fack fied-in-Table-C402.1
\Where th ticabgh less-th +o-th ticalgh Howed b tion-C402.5-1 the value of DAE \ertical GH tue)
prop glazing < glazing ¥ ¢ &) U
B = (PA T B U Wally— but P th DA= lertical Glazi )} (Vertical Glazi Howed b 4
) h - tProp g U j ¥
40251} UA Wall =S £ the (UA Jues £ h £ the extari n
L = ean -
Ywal= ighted U value of all-ab
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le-wall UAV=S the (UA P tes hverticalgh biv UV = UAVYotal vertical i
§ P glazing glazing
there-thi leytight istess th +to-the-skylight Howed-b
Prop < g ¥
tion-C402.5-1 the value of ELE: Skylight Vatie)-shat-b o ises = (EA*-US)—(EA-xU-Roef)but notfessth
EA={P o-Skylight-A Lesdight ifiodin-Seeti 40251} U Reot= ighted U -vatueof-alroef
tProp g ¥ g P =Sy g g
UAS=S the (UA P tes-f h-skylight US = UASHetat-skylight
posed) g i

Equation 4-1
where:

A, = Sum of the (area x U-factor)for each proposed buiding thermal envelope

embly, other than slab-on-grade o below:
Bly, other on-grade orbelow- grade wall assemblies.

B = Sum of the (length x F-facton) for each proposed slab-on-grade edge condition.

e

C_ = Sum of the (area x C-factor) for each proposed below wall assembly.

sumoftne WP)and 6" 4p + Bp+ Cp+ Tp<Ayp+Br+ Cp+ It — Tr— Vp— Vgn Section C402.7 in the proposed building. For the purposes of this section, the (yLP) and
(XNP) values for thermal bridges caused by materials with a thermal conductivity less than or equal to 3.0 Btu x in/h x ft? x °F shall be assigned as zero. For buildings or
structures located in Climate Zones 0 through 3, the value of T shall be assigned as zero.

WLP = Psi-factor x length of the thermal bridge elements in the proposed building thermal

envelope

XNP = Chi-factor x number of the thermal bridge point elements other than fasteners, ties or brackets in the proposed building thermal envelope.

A_ = Sum of the (area  U-factor permitted by Tables
N P Y

2.1.2 and C402.5) for each proposed building thermal envelope

assembly, other than slab-on-grade or below-grade wall assemblies.

um of the (length  F-factor permilted by Table C402.1.2 for each proposed slab-on- grade edge condition

Sum of the (area x C-factor permitted by Table C402.1.2) for each proposed be

w-grade wall assembly.

e (LT) and (XNT) values for each type of thermal bridge condition i the proposed building thermal envelope

as identified in Section C402.7 with values specified as “compliant” in Table C402.1.4. For the purposes of this section, the (yLT) and (xNT) values for thermal bridges caused
by materials with a thermal conductivity less than or equal to 3.0 Btu x

in/h x f2 x °F shall be assigned as zero. For buildings or structures located in Clim

\es 0 through 3, the value of T, shall be assigned as zero.

LT = (Psi-factor specified as “compliant” in Table C402.1.4) x length of the thermal bridge elements in the proposed building thermal envelope.
XNT = (Chi-factor specified as “compliant” in Table C402.1.4) x number of the thermal bridge point elements other than fasteners, ties or brackets in the proposed building

thermal envelope.
.

Maximum vertica fenestraton aea allowabie by Section C402.5.1, CA02.5.1.1.0r 412 5 1 5

>roposed vertical fenestration area.

but not less than zero (excess vertical fe
FF

tration area).

d average U-factor permilted by Table C402.5 of all vertical fenesiration assemblies.

rea-weighted average U-factor permitted by Table C

2.1.2 of all exterior opaque wall assemblies.

T (excess U-factor for

rtical fenestration area). V_ _ (excess U x A due to excess vertica

tion area). P _ = Maximum skylight area allowable by Section €402.1.2.
Actual skylight area.

P butnot less than zero (excess skylight area)

age U-factor permitted by Table C402.5 of all skylights.

factor permitted by Table €402.1.2 of al opaque roof assemblies.

(excess U-factor for excess skylight area)

<5 U x A due to excess sky

A proposed psi- or chi-factor for each thermal bridge shall comply with one of the following, as applicable

1. Where the proposed mitigation of a thermal bridge is compliant with the requirements of Section C402.7, the
“compliant” values in Table C402.1.4 shall be used for the proposed psi- or chi-factors.

2. Where a thermal bridge is not mitigated in a manner at least equivalent to Section €402.7, the “noncompliant” values
in Table C402.1.4 shall be used for the proposed psi- or chi-factors

3. Where the proposed mitigation of a thermal bridge provides a psi- or chi-factor less than the “compliant” values in
Table C402.1.4, the proposed psi- or chi-factor shall be determined by thermal analysis, testing or other approved
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CE#119 Adds new table C402.1.4. This change is consistent with the thermal performance of products currently in the market.
Related Mod: |TABLE C402.1.4
PSI- and CHI-FACTORS TO DETERMINE THERMAL BRIDGES FOR THE COMPONENT PERFORMANCE METHOD
CECPI-4-21, THERMAL BRIDGE PER THERMAL BRIDGE COMPLIANT WITH THERMAL BRIDGE NONCOMPLIANT
CED1- 138-22 SECTION C402.7 SECTION C402.7 WITH SECTION C402.7
Psi-Factor (Btu/h x ft Chi-Factor (Btu/h Psi-Factor (Btu/h Chi-Factor
X °F) x °F) x ft x °F) (Btu/h x °F)
C402.7.1 Balconies and floor 0.2 N/A 0.5 N/A
decks
C402.7.2 Cladding 0.2 N/A 0.3 N/A
supports
C402.7.3 Structural 1.0 carbon steel 2.0 carbon steel
beams and columns N/A 0.3 concrete N/A | 1.0 concrete
C402.7.4 Vertical 0.15 N/A 0.3 N/A
fenestration
C402.7.5 Parapets 0.2 N/A 0.4 N/A
For SI: 1 W/m x K = 0.578 Btu/h x ft x °F, 1 W/K = 1.9 Btu/h x °F e e —
N/A = Not Applicable. o I“““d‘" |mm
L I x 1 1
[action T a5 Tasnc I Jornc
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CE#120 Renumbers Section C402.5.5. Made editorial changes.




Above-grade wall

insulation materials shall be installed between the wall framing, be integral

to the wall assembly, be

continuous on the wall assembly, or be any combination of these insulation methods. Where continuous insulation is layered on the

exterior side of a wall assembly, the joints shall be staggered

Original text of mod is not consistent with that of the 2023 FBC -EC.

Related Mod: €402.5.5CA0215 R fuek
CECPI-3-21 burning-appli I Climat through 8 wh iris-supplicd-th sening: 4ot o
v fuek-burni " £ _the foll hattapphy:
P & PPk
1. The room or space containing the appliance shall be located outside of the building thermal envelope .
2. The room or space containing the appliance shall be enclosed and isolated from conditioned spaces inside the building thermal envelope . Such
rooms shall comply with all of the following:
2.1. The walls, floors and ceilings that separate the enclosed room or space from conditioned spaces shall be insulated to be not less than
equivalent to the insulation requirement of below-grade walls as specified in Table €402.1.3 or Table €402.1.2.
2.2. The walls, floors and ceilings that separate the enclosed room or space from
conditioned spaces shall be sealed in accordance with Section C402.6..
2.3. The doors into the enclosed room or space shall be fully gasketed.
2.4. Piping serving as part of a heating or cooling system
Water i the ench hattb lated ith-Section—C403 £ hatt
P g Pipi
b lated th Section-C404
2.5. Where an air duct supplying combustion air to the enclosed room or space passes through conditioned space , the
duct shall be insulated to an R-value of not less than R-8.
Exception: Fireplaces and stoves complying with Sections 901 through 905 of the
International Mechanical Code , and Section 2111.14 of the International Building Code .
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CE#121 Renames Section C402.2 title, makes editorial change and updates the referenced sections. Deletes Section C402.2.1.1.
Renumbers Section C402.2.1.4 and edits the provision.
Adds new Section C402.2.1.3. This new section clarifies the minimum thickness requirements of tapered insulation.
Related Mod: €402.2 Specific
CEPI-27-21 building-thermet-envelop o - " tstati building thermal-envelope- opag hatb Hed
s 2032 and Seetions-C402-2-1 through £402.2.7 o o Table C402.1.3
- - - - 2 P 13-
C402.2.1 Roof-ceiling constructior — - — - e
te)—of th i teriabinstatied-cither—bet th 5 4 4 th £ bly—shal—b fied—in—Tab
) & P
le—C40: _based truet ehin-th £ by trsulat the root
' tion-shatit talled-bet th ; ting-f " 1y-below-the-ceiling bove_bel n
) &) & ¥ ) g 5
th £ deck o thereoftnsulat talledak i £ deck shalt Iy with c4 13 4
PP - F
bove-deeki based-on-thick th " £ bR
" he stoped-rootinst R -val b hatt h hick inehes—t . ith-th R
P 3 trmr
" et tet—forR -vak s, 46213
tp ¥ P 13-
C402.2.1.4C402 2 1 1 Joint ggered. Conti _ak
decki boare- d-above-th £ deck shalh-be-instalied-in-notless-than-twe-t o the-edgejoints-bet I~ Finsulat
haitb i lation & toth £ deck ata gutterod £
ggereds P 4 g ger PP
€462.2.1.2 Mini thielk Jowest peint—Th thiek £ above deck
e
insulation-atitst + point_gutter-ed e hall-be ot tess-than—1 inch(25
PoiRtg ger Ppef; ¢
o £ insutati sirely-abeve the deck o R-5, whi istess.
Exception: Unit skylight curbs included as a component of a skylight fisted and
labeled in accordance with NFRC 100 shall not be required to be insulated.
€402.2.1.3 Minimum thickness of tapered insulation. The thickness of tapered above- deck roof insulation at its lowest point, gutter
edge, roof drain or scupper, shall be not less than 1 inch (25 mm).
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CE#122 Revises the provision to include insulation installation requirements and removes the reference to the minimum efficiency level requirement tables,
Related Mod: C402.2.2 Above-grade walls. Fhy thermal (Rvalse) of talled between floor b
€402.2.2 intearal to the flo i the-wall-cavity between framing o the walls shall b ified
Above- grade Table_C402.1.3 based f vpe_and e inth m bl The R-
walls lue of integrat tated " v units_shall-not b i ith—Table C402.1.
" ted-in-the-table—t th-Table C402.1.2 th the U
factorof " 15 with-integral haltb
M Hs™ wh o the-th ' 4 o building-shalt b with £ th
P g phy
1w less-than 35 o foot (171 ke/m}of watksurh
- P per-sg 7kefm )
Q—We%#ﬂe%sﬁﬁ%ewm{‘ Fwat-surf b th teriabweight t than120
- ¥ 3
3,
Pef2960kefm )
" heat eapacit 7 Btuf e 144K
4. Have a heat capacity exceeding 5
Btu/ft % 2F{103-kdim" K} where the material weight is-net more-than-120-pef-(1900-kg/m ).
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CE#123

Renames the section title, revises the provision, and removes the minimum requirement table references.




Related Mod: C402.2.3 Floors over outdoor air or unconditioned space. Fhe-th + R -val by Y- &
CEPI-27-21 E factors) of ik blie: 1ol ditioned-sp: hatl-b fieekinTable C402.1 c40242
based-onth e ein-the i _Floorf o-cavib tructural-stab-insulation-shall-be-instat
ledt " tactwith-th  the subfloordeck tructuralshab
P G g
“Mass-floors’ wh o £ the-th ' | £ o building shalt o £ the-folt ights—FH at
P P G P g-weigf
hall be installed bet Hoorf _be integral-to-the f I i the f} b b £
Exceptions:
1. The floor framing cavity insulation or structural slab insulation shall be permitted to be installed in contact with the top side of sheathing or
continuous insulation installed on the bottom side of floor h bined-with-insulati that 4 ds-th R
lue in Table C402.1.3 for “Metal framed”_or “Wood framed-and-other values for “Walls, above grade” and-extends from the bettom to-the top-of
m foor F ) BF bers_Foort tructuratsiab bers at th £ the fi bly shatik '
P ¥ 5
ted-verticaly-for their full-depth with-insulati to-that dfor the ab de wallconstruct
P 4 & -
2. Insulation applied to the underside of concrete floor slabs shall be permitted an airspace of not more than 1 inch (25 mm) where it turns up and
is in contact with the underside of the floor under walls associated with the building thermal
envelope . [Staff Clasiication | correlates | enerey
Original text of mod is not consistent with that of the 2023 FBC -EC. (Diractly Z""d;'ﬂ ;
e vertap
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CE#124 Revises the provision and combines the subsection C402.2.4.1.
Related Mod: C402.2.4 Slabs-on-grade. Fh — + R e L
CEPI-27- 21 installed, the perimeter insulation for slab-on-grade shall be placed on the outside of the foundation or on the inside of the foundation
wall. For installations complying with Table C402.1.3, the perimeter insulation shall extend downward from the top of the slab for the
minimum distance shown in the table  or to the top of the footing, whichever is less, or downward to not less than the bottom of the slab
and then horizontally to the interior or exterior for the total distance shown in the table. Where installed, full slab insulation shall be
continuous under the entire area of the slab-on- grade floor, except at structural column locations and service penetrations. Insulation
required at the heated slab perimeter shall not be required to extend below the bottom of the heated slab and shall be continuous with
the full slab insulation.
Exception: Where the slab-on-grade floor is greater than 24 inches (610 mm) below the finished exterior grade, perimeter
insulation is not required
402.2. 4.1 nsulat Wh talledth lation shall be placed on the outside of the foundat
the-insideof-th H—Fh insu-lation-shall-extend from-the-top-of-the-stab-for th
dist I the table or to the tep-of the footing, which less; to-notless than the boti f the st
b-and-th y-to-the int e for—the total—dist b the-tab o from-th
building-shall-b b tless than 10 inches (254 mmm)-of seil Wi taliedfull-siab
¥ ) g g
hatth i derthe enti b
e fl tat structuralcol loeat o Insulat o at the heated-sk h
H-rotb e-to-extend-below-the-bott fthe_heated-stab-and—shal-b " th-the full-stab-i
Where-the stab. e fi ter-than-24-inches (61 bek the finished-ext o
§ t 2 grade;
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| oirecty  [standara
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CE#125 Revises the provision of section C402.2.5.
Related Mod: C402.2.5 Below-grade walls. The € -factor for the below-grade ext lis-shalt b ith Table €402.1.2. The R
CEPI-27-21 lue of the i ting material instalied - withi the bel
de-exteri Hs-of the buildi 4 hatl-b ith-Table C402.1.3_The C-fack R -vah d-2el
E G 3 <
de-wall lation-shall-beinstatied-bet P beintegrak-to-tF " Y i h m b
g & g ;
—ort 45 ati thods—F B + 40121 |ation shall-extend-to-a-depth
ot fess-than-10-feet (3048 below-the-outside finished eHevel | of thek £f £ th 4
€ Y g P
L
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CE#126 Deletes an exception.
Related Mod: €402.2.6 Insulation of radiant heating systems. Radiant heating system panels, and their associated components that are installed in
CEPI-27-21 interior or exterior assemblies, shall be insulated to an R-value of not less than R-3.5 on all surfaces not facing the space being heated.
Radiant heating system panels that are installed in the building thermal envelope shall be separated from the exterior of the building or
unconditioned or exempt spaces by not less than the R -value of insulation installed in the opaque
assembly in which they are installed or the assembly shall comply with Section C402.1.2. e e —
Original text of mod is not consistent with that of the 2023 FBC -EC. L 1 1 Ix
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[ I 1 | - I
CE#127 Revises the provision. The changes enforce best practices that minimize airflow into enclosed air spaces and improve their thermal performance.
Related Mod: C402.2.7 Airspaces. Where the R-value of an airspace is used for compliance in accordance with Section C402.1, the airspace shall be
CEPI-48- 21 enclosed in
i ity tructod- 4 to-and-out-of-th losed-airspace—Airflow-sha-be-e & here-t
h losed located-on-the-int ide-of th i b e-is-bounded H-sides-by-buitdi
P ¥ G
4 tructed-t o to-and-out of the-ench flow-shal-& 4 oe-whe o of the following
nditions-eeetr:

1. The enclosed airspace is unventilated.
2. The enclosed airspace is bounded on at least one side by an anchored masonry veneer, constructed in accordance with Chapter 14 of the
International Building Code and vented by veneer weep holes located only at the bottom of the airspace and spaced not less than 15 inches (381

Exception
The thermal ¢ located-on the_For vertilated-cavities—the-effect of-the-ve t airspaces loeated
he-ext do ot th b d-adjacent to-and-behind the-ext "
terialshall b h ASTM C1 dified with " tering-the-bott o exit
o £ oh . te-of ot less than 70 o
& P -
Stait Casiiaton [coretes | enorer
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FSEC — Anticipated energy impact on FBC-EC — Decrease :*ﬂ“‘“ I“ Jasnc I” Jone




CE#128

Adds new section C402.3. Requires minimum solar reflectance of 0.3 for above grade walls. Current products in the market meet this requirement but may slightly increase the stringency.

Related Mod: €402.3 Above-grade wall solar reflectance. For Climate Zone 0, above-grade east-oriented , south-oriented and west-oriented walls shall comply with either of
the following
CEPI-31- 21, 1 Not less than 75 percent of the opaque above-grade wall area shall have an area-weighted initial solar reflectance of not
CED1- 121-22 less than 0.30 where tested in accordance with ASTM C1549 with AM1.5GV output or ASTM E903 with AM1.5GV output, or
determined in accordance with an approved source . This above-grade wall area shall have an emittance or emissivity of not less
than 0 75 where tested in accordance with ASTM C835, ASTM C1371, ASTM E408 or determined in accordance with an approved
Rﬂged' = [0~2 £ 0-7(Ri'm‘ﬂ‘m" 03-)] For the portion of the above- grade wall that is glass spandrel area, a solar reflectance of not less than 0.29, as determined
in accordance with NFRC 300 or I1SO 9050, shall be permitted. Area-weighted averaging is permitted using only south-, east- and
west-oriented walls enclosing the same occupancy classification
2. Not less than 30 percent of the opaque above-grade wall area shall be shaded by manmade structures, existing buildings, hillsides,
permanent building projections, on-site renewable energy systems or a combination of these. Shade coverage shall be calculated by projecting
the shading surface downward on the above-arade wall at an angle of 45 degrees
Exception: Above-grade walls of low-energy buildings complying with Section C402.1.1.1, greenhouses complying with Section €402.1.1.2 and
equipment buildings complying with Section €402.1.1.3.
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CE#129 Renumbers Section C402.3 and replaced the text “Sloped” with “Slope.”
Related Mod: €4062.3 C402.4 Roofsoh o thermatemi Low stoped s directhyab ted
in Climate Zones 0 through 3 shall comply with one or more of the options in Table C402.4.
Exceptions: The following roofs and portions of roofs are exempt from the requirements of
CEPI-31- 21,
CEDL- 121-22 Table C402.4: Staf lssfcation Correiates [ Eneray
oty [standara
Needed [
L | I 1 1
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CE#130 Renumbers table C402.3.
Related Mod: |FABLE-C4023-TABLEC402:4
MINIMUM ROOF REFLECTANCE AND EMITTANCE OPTIONS® [Staff Classification |Cunemtx Energy. I
oty [standara
e [
L T x 1 1
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CEPI-31- 21,
CED1- 121-22
CE#131
Renumbers Section C402.3.1.
Related Mod: | €462.3.2.€462.4.1 Aged roofsok W ged ok erired by Section €402.4-+ Hrableftohat b h
Equation4-2-
CEPI-31-21, Equation 4-2
CED1- 121-22
= Conmeates[enerer
 aged solar reflectance. Classfcationoirectly | standard
Needed verap
R, 1oy~ Th il sl refectance determined naccordance with CRRC-5100 I —1 {
Actio [As Jasic I Jozc
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CE#132
Renumbers Section C402.4.
Related
Mod: 402.4-C402.5 i hall-comply-with-Seetions—C402.5.1through C402.5.5-and Table €402 Jight resp trots-shalt
CEPI-31-21, | COMPly with this section and Section C405.2.4 | = e
Clssication |oirectly | standara
Needed __|overiap
L Ix 1 1
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CE#133 . i
Renumbers Table C402.4 and decreased the U-factor of fixed fenestration for climate zones 3, 4, 5, 7, and 8.
Related TABLECA024 TABLE €025
Mod: BUILDING ENVELOPE FENESTRATION MAXIMUM U -FACTOR AND SHGC REQUIREMENTS
CLIMATE 0 2 3 4 EXCEPT 5AND . ’ 8
ZONE AND
CED1- 126-22 1
Fixed 050 045 —_ 034 _—
fenestration
Operable 062 0.60 054 045 045 0.42 036 032
fenestration
Entrance doors 083 077 068 063 063 063 063 063
Fixed |cy |cN |r‘ lopevab\e F\xelopevab\e Fixed Ioperab\e lleelOperable lleed lOpevab\e
PF<02 023] 021 025 " 0.25 023 | 036 | 033 [03g 033 o038 034 [oad 036  Jo4o] 036
02=PF < 028 025 030 | 030 028 | 043 | 040 |04 040| 046 041 |o4g| 043  |o4s| o043
05
PF =05 037] 034 040 |" 0.40 037 | 058 | 053 |oel 053] o6l 054|064 058 |oe4| 058
U-factor | 070 | 065 | 055 [ 050 [ oso 050 | 04| 041
SHGC | 030 | 030 | 030 | 0.40 | 040 | 0.40 NR | NR
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CE#134 Renumbers Section C402.4.1.

Renumbers Section C402.4.1.1 and edits the code language to clarify its applicability is to primary sidelit or toplit daylight zones. Renumbers Section C402.4.1.2 and makes editorial changes.




Related Mod: €402.4.1 C402.5.1 Maxi Theverticat B including opaque o & opaue spandrel panels, shall be not greater th
CEPI- 167-21 30p tof the g bove—grade-wall The skylight hall be ot greater than 3-p tof the g £
€402.4.1.1.C402.5.1.1 d-verticat i ith-daylight ;i trols—tn Climat O through 6net than40 "
=51 yhig - gh-6; P
£ th b e wall hattbe verticat ided that allof the folt -
8 & f P o -
1. In buildings not greater than two stories above grade, not less than 50 percent of the net floor area is within a primary sidelit daylight zone or a
toplit daylight zone.
2. In buildings three or more stories above grade, not less than 25 percent of the net floor area is within a primary sidelit daylight zone or a toplit
daylight zone.
3. Daylight responsive controls are installed in daylight zones.
4. Visible transmittance (VT) of vertical fenestration is not less than 1.1 times solar heat gain coefficient (SHGC).
PF=AIB
Exception: Fenestration that is outside the scope of NFRC 200 is not required to comply with Item 4.
€402.4.1.2.€402.5.2.24 sleylight ith—daylight « trols—The skylight hattbe not th toft
o ylig yhig - 8 P
heroof ided that daylight A A instalied lit daylight
P 4 pht-deyhi
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Original text of mod is not consistent with that of the 2023 FBC -EC.
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CE#135 Renumbers Section C402.4.2.
Renumbers Section C402.4.2.1. Renumbers Section C402.4.2.2.
Related Mod:
402.4.2 C402.52 M Kdight Jovlights-shal-b ded losed ter-than-2.500
S yHE yhe P P g 5
CEPI- 167-21 square feet (232 mQ) in floor area, directly under a roof with not less than 75 percent of the ceiling area with a ceiling height greater than
15 feet (4572 mm). and used as an office. lobbv. atrium. concourse. corridor. storaae space. avmnasium/ exercise
center, convention center, automotive service area, space where manufacturing occurs, nonrefrigerated warehouse, retail store,
distribution/sorting area, transportation depot or workshop. The total toplit daylight zone shall be not less than half the floor
area and shall comply with one of the following:
1. A minimum skylight area to toplit daylight zone of not less than 3 percent where all skylights have a VT of notless than 0.40, ™
VI of ot lss than 026, s determined in acordance with Section €303.1.3
2. A minimum skylight effective aperture, determined in accordance with Equation 4-3, of:
71 Nt lace than 1 narcant cina 2 chulicht/e UT rating: r
22. Notless than 0'66 percent using a Tubulr Daylght Device's VT | ating
Skylight Effective Aperture =
0.85 x Skylight Area x Skylight VT x WE Equation 4-3
Toplit Zone
€402-4.2.1 €402-52-1 L is-in-toptit-daylight Baytigh A hathb ided-in-toplit dayligh
plitdayhg eyl plit-daylis
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CE#136 Renumbers Section C402.4.3 and Renumbers the equation. Renumbers Section C402.4.3.1. Renumbers Section C402.4.3.2. Renumbers Section C402.4.3.3. Renumbers Section C402.4.3.4.
Related €402.43 C402.53 n o F 4 SHGC. T G o o sofar-heat gar erent (SHGEL R
Mod: | fenestration shall be as specified in Table C402.5.
- The window projection factor shall be determined in accordance with Eguation—4-5Equation4-4-
CEPI- Equation 4-4
167-21 Where different windows or glass doors have different PF values, they shall each be evaluated separately.
€402.4.3.1 C402.531 4 dskeylight SHGEth Climat o through regtights shath b " ; HGCof 060 wh
yhgl - gh—6r 8 P g
located-above_deyligh ded with daylight A A
yhg P s :
factor—Where skylights are instalied-abeve dayligh ided-with-dayligh A 1 L
- g g P g P 7
factor— of 0.9 shall be permi limat through 3-and i Yfactor of
0.75 shall be permitted in Climate Zones 4 through 8.
€402.4.3.4-C402.53.4 ighted- fact ighted hathb tosatishythe 4
g - 8 3 P ¥
fact ; f n : duetcat listed in Table C402-5tndividuat ducts from different
gory <5 P
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CE#137 Renumbers Section C402.4.4. Renumbers Section C402.4.5. Renumbers subsection C402.4.5.1. Renumbers subsection C402.4.5.2.
Related Mod: 402,44 C402.5.4 Daylight Dayheht i—SectionsC402.5.1.1 through €402.5.3.2 shall comply_with
CEPI- 167-21 Sections €405.2.4.2 and C405.2.4.3, as applicable. Daylight zones shall include toplit daylight zones and sidelit daylight zones.
402.4.5-C402.5.5 D inging o halt I with—Table—€462.4.2 inging o halt b with Table €402-1.20; " hatb
4 <5 pat g Py 12— Opag phy <E2-Opéd
Yo that + of the building-thermat-envelope 0, " halt b with Seetion-C402.5.5-1 05 €402.5.52 Other ¢ hall-comply-with the p £ SectionC
d-sectional-o ith-a-singh ; hatt-h
&
factortess-th Fto-0-440-in-Clirmat O-through-6-and-Jessth Fto-0-360-in-Climat &8 ded-that-th i is-nottess-th
6 g G & g P
14 +and-not than-25 +of the totald
P P -
Exception: Other doors shall comply with the provisions of Section €402.5.3 for vertical fenestration .
Original text of mod is not consistent with that of the 2023 FBC -EC.
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CE#138 Renumbers Section C402.5 renames the title and revises the provision. Renumbers Section C402.5.1 and revises the provision. This requires air leakage
performance of the air barrier must be verified per Section C402.6.2
Related Mod- C402.5.Ca07-6 Airteakag thermatenvelope-The baiiding thermal ervelope shall-comphy with Sections C402-6.1- through C402-6.7Section CA02-6.41
CECPI-3- the build Lenvelope shallbetested +h Section C402.6.2.2_oF C402.6.2.1 Whi based -testingthe-build
21,CEPI-
58 provided ghout—the—building-—thermal-envelope— —Th 5 hall
21,CEPI- " ssic i of the-building—thermeat Jope— ——tocatedwithin—th
3. thereot. Theair b hall 1 with Seetions-C402.6.4-1 and €402.6.4.2. Th
21,CED1- leakage- shatt
9222 be verified in accordance with Section C402.6.2
Exception: Air barriers are not required in buildings located in Climate Zone 28 S o
orecty | [standare
I overiap
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CE#139 Adds new Section C402.6.1.1.
New section was creating by re-organizing an existing section for clarity.
Related Mod: €402.6.1.1 Air barrier design and documentation requirements. Design of the continuous air barrier shall be documented as follows:
CECPI-3- 1. Components comprising the continuous air barrier and their position within each
21,CED1- building thermal envelope assembly shall be identified
92- 2. Joints, interconnections and penetrations of the continuous air barrier components shall be detailed
22,CED1- 3. The continuity of the air barrier building element assemblies that enclose conditioned space or provide a boundary between
12822 conditioned space and unconditioned space shall be identified
4. Documentation of the continuous air barrier shall detail methods of sealing the air barrier, such as wrapping, caulking,
gasketing, taping or other approved methods at the following locations:
4.1. Joints around fenestration and door frames.
4.2. Joints between walls and floors; between walls at building corners; between walls and roofs, including
parapets and copings; where above-grade walls meet foundations; and at similar intersections.
4.3. Penetrations or attachments through the continuous air barrier .
4.4, Building assemblies used as ducts or plenums.
4.5, Changes in continuous air barrier materials and assemblies.
5. Identify where testing will or will not be performed in accordance with Section C402.6.2. Where testing will not be
performed, a plan for field inspections required by Section €402.6.2.3 shall be provided that includes the following;
5.2. The continuous air barrier scope ofwork affGessation [cores I;nng o o
ety stanar
5.3. Alist of critical inspection items. . } |
5.4. Inspection documentation requirements.
E= e o T o
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5.5. Provisions for corrective actions where needed
CE#140 Renumbers Section C402.5.1.1 and revises the provision. Adds new requirements for the electrical and communication boxes to comply with a new sub- section C402.6.1.2.2.
Related Mod- 402511 CA02.6. 1.2 Arbarrh onTh " Py b et th
CECPI-3- 1 The air barrier shall be continuous for all assemblies that arecompromisethe
21,CEPI- building thermal envelope ef the-buitding-and he-joints-and
60- 2. Air barrier joints and seams shall be sealed, including sealing transitions in places and changes in materials. The joints and seals shall be securely installed inor  on the
21,CEPI- joint for its entire length so as not to dislodge, loosen or otherwise impair its ability to resist positive and negative pressure from wind, stack effect and
32 mechanical ventilation.
21,CEDL- 3. Penetrations of the air barrier shall be caulked, gasketed or otherwise sealed  in a manner compatible with the construction materials and location. Sealing shall
13022 allow for contraction and vibration.
Joints.and ; itk bl be seated i th 4 seal ot shall b ! Hed otk
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4. Recessed lighting fixtures shall comply with Section C402.6.1.2.1. Where similar objects are installed that
penetrate the air barrier, provisions shall be made to maintain the integrity of the air barrier .
5. Electrical and communication boxes shall comply with Section €402.6.1.2.2.
St Gasiiaton [coretes | tnorer
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CE#141 Renumbers Section C402.5.10 and makes editorial changes. Adds new Section C402.6.1.2.2. This new subsection was created due to section re- arrangement. Adds new Section
€402.6.1.2.2.1.This new subsection was created due to section re-arrangement.
Related
Mod: €402.5.40-€402.6.4.2.1 R eHighting—R " calledinth
building thermal envelope shall be all of the following:
CECPI-3- 1. ICrated.
21, CEPI- 2. Labeled as having an air leakage rate of
60-21, with ASTM E283 at a 1.57 psf (75 Pa) pressure differential.
CECPI-3-21, 3. Sealed with a gasket or caulk between the housing and interior wall or ceiling covering.
CECPI-3-21 €402.6.1.2.2 Electrical and communication boxes. Electrical and communication boxes that penetrate the air barrier
of the building thermal envelope , and that do not comply with Section €402.6.1.2.2.1, shall be caulked, taped, gasketed
or otherwise sealed to the air barrier element being penetrated. All openings on the concealed portion of the box shall be
sealed. Where present, insulation shall rest against all concealed portions of the box.
€402.6.1.2.2.1 Air-sealed boxes. Where air-sealed boxes are installed, they shall be marked in accordance with
NEMA 05 4. Air-sealed boxes shall be installed in accordance with the manufacturer's instructions.
StaftGastiaton [Corores [enerey
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CEH#142 Renumbers and renames the title of Section C402.5.1.2, revises the testing r re-arranges the p , and modifies the exceptions.

Reduces the measured air leakage threshold to 0.35 cfm/ft2 from 0.40 cfm/ft2 due to advances in air leakage control technology. Also, the measured air leakage upper limit was reduced to 0.45
cfm/ft2 from 0.60 cfm/ft2 for the exception. Exempts buildings larger than 25,000 ft2 floor area from the testing requirement in climate zones 0 through 4.

Allows alternative testing method and maximu air-leakage rate for dwelling and sleeping units per Section C402.6.2.2. It increases the code stringency, but it is a cost-effective change and is
equivalent to the ASHRAE 90.1-2022 requirement.




Related Mod: €402.5.1.2_C402.6.2 Airbarrier—leakag i ; ir barrier for the opague building lope shall comply-with th
CECPI-3- efollowing:
21,CEPI- 1 Buildings-or portions-of buildings, including R and + halkmeet th £ Section C402:6.2.2 Buildings in-Cl
58- ateZones2B;3Cand 5C:
21,CEPI- 2 Buildings-or pertions-of buildings other th p-R-and halhmeet th £ Section C402:6.2.1
32- Exceptions:
21,CEPI- 1 Buildings in Climate Zones 28,38, 3C and 5C.
61- el Hr-Climat 08,1 2A-48-and-4C:
21,CED1- 3 Buildings between 5,000 square feet (464.5-m’) 2 g in Climat 5 458.
131- Buildi i £ buildi that-d + lote air-barriertesti hall A th isi £ Section-C402.6:2.3.1 or €402.6.2.3.2 inaddi
g 8508 3 P &
22,CED1- ‘Hon-to-Seetion€402:6:2.3-
132- Air leakage of the building thermal envelope shall be tested by an approved third party in accordance with Section €402.6.2.1. The measured air
22,CE20- leakage shall not be greater than
3'123' CEPI-71- 0.35 cubic feet per minute per square foot (1.8 L/s x m?) of the building thermal envelope ~ area at a pressure differential of 0.3 inch water gauge
(75 Pa) with the calculated building thermal envelope surface area being the sum of the above- and below-grade
building thermal envelope
Exceptions:
1 Where the measured air leakage rate is greater than 0.35 cfm/ft* (1.8 L/s x m?) but is not greater than
0.45 cfm/ft® (2.3 Lis x m?), the approved third party shall perform a diagnostic evaluation using a smoke tracer or infrared
imaging. The evaluation shall be conducted while the building is pressurized or depressurized along with a visual inspection of
the air barrier in accordance with ASTM E1186. All identified leaks shall be sealed where such sealing can be made without
damaging existing building components. A report specifying the corrective actions taken to seal leaks shall be deemed to
establish compliance with the requirements of this section where submitted
to the code official and the building owner. Where the measured air leakage rate is greater than 0.45 cfm/ft* (2.3 L/s
x m?), corrective actions must be made to the building and an additional test completed for which the results are
0.45 cfm/ft® (2.3 L/s x m?) or less
2. Buildings in Climate Zone 28
3. Buildings larger than 25,000 square feet (2323 m?) floor area in Climate Zones
0 through 4, other than Group I and R occupancies, that comply with Section €402.6.2.3
3. Asan alternative, buildings or portions of buildings containing Group I-1and R-2 occupancies shall be permitted to be tested by an
approved third party in accordance with Section C402.6.2.2. The reported air leakage of the building thermal envelope shall not be
reater than 0.27 cfm/ft’ (1.4 L/s x m’) of the testing unit enclosure area_at a pressure differential of
0.2 inch water gauge (50 Pa). Stafi lassfiation Coreites [eneray
FSEC — Anticipated energy impact on FBC-EC — Decrease | pirectly Ismm |
Needed ver 5.
L 1 X 1
oo [is s/ oric
CE#143 Renumbers and renames the title of Section C402.5.3, re-arranges the provision, moves part of the requirements, and updates referenced sections.
The modified exception permits air leakage testing of the entire building's thermal envelope for buildings with less than 10,000 ft2 of floor area and of a portion of the building's thermal
envelope for buildings with greater than 50,000 t2 of floor area.
Related Mod:
CECPI-3-21,
CE2D-9-23
0.40 cfm/ft (2.0 L/s x
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Exceptions:
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'y i tati ing ket infrared—imagi hat—b hite—the—buitding—is-p
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by with-th i £ thi tion-Forbuild less-than-16-006 feet(929-m?)—the-entire-building-th '
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2. For buildings greater than 50,000 square feet (4645 m?), portions of the building shall be permitted to be tested and the measured
air leakage shall be area weighted by the surface areas of the building thermal envelope in each portion. The weighted-average tested
air leakage shall not be greater than the whole building air leakage limit. The following portions of the building shall be tested:
2.1. The entire building thermal envelope area of stories that have any
conditioned spaces directly under a roof.
2.2. The entire building thermal envelope area of stories that have a building entrance, have a floor over unconditioned space,
have a loading dock or that are below grade
2.3. Representative above-grade portions of the building totaling not less than 25 percent of the wall area enclosing the
remaining conditioned space
Staf Glsafication [Coreates | enerey
orecty [ standare
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CE#144 Renumbers and renames Section C402.5.2 and revises the provision to clarify the testing method and requirements. No change in the stringency.
Related Mod: €402.5.2.C402.6.2.2 Dwelling and sleeping unit ench testing.method and reporting. The building thermet-envelope. shall be tested
CECPI-3- 21, for-airleakage-i ith-ASTM-E779; 1CC-380, ASTM—E1827 el thod-app
d-by-the-code-official —Th feakage- shal 4630 efmft 235 Ls m) of the
£ h (56-Pat—Wh tinte-divel
L gauge ) P £ piig
units or other o dwith buiding—thermet fope—r—each hatb




CE2D-9- 23

considered an individual testing unit, and the building _air leakage shall be the weighted average of all

it result: htedbs b test: Units shallbe tested ith b
rweigl ¥ - P ¥
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3. Enclosed spaces with not less than one exterior wall in the building thermal envelope shall be tested in accordance with Section
€402.6.2.1.

Exception: Corridors, stairwells, and enclosed spaces having a conditioned floor area not greater than 1,500 square feet (139 m?) shall

= g penings; ¥ g ¥
outdoor air intakes and exhaust openings integral  to the building thermal envelope shall be provided with dampers in accordance
with Section C403.7.7.

402.5.9 C40; tibutes—Build hattbe p ith losed-vestibul ith-atl-d B

g (4 i £
into and out of the vestibule equipped with self- closing devices. Vestibules shall be designed so that in passing through the
vestibule it is not necessary for the interior and exterior doors to open at the same time. The installation of one or more revolving
doors in the building entrance shall not eliminate the requirement that a vestibule be provided on any doors adjacent to revolving
doors.

Exceptions: Vestibules are not required for the following:

Section €402.6.2.3.2. Staf Csafcation [ Coreates | enerey
Original text of mod is not consistent with that of the 2023 FBC -EC. |fmﬂ‘y standard [Overlep |
L Il | I
[Betion a5 Jasnc I [ onc 1]
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CE#145 Renumbers and renames Section C402.5.1.5 and makes editorial changes to clarify the code.
Related Mod: €402.5.1.5€402.6.2.3 Bulldingthermat lope—p design—and v Hicath Hteria_Wh ron €402
CECPI-3- 21, 2.3 and €402.6.2.2 heThet ion-of th i ir-barrier- shall be verified by the code official- ra-reg
CED1-92- 22, desig i " yH ith-th ing:
CE2D-10- 23 1. A review of the construction documents and other supporting data shall be conducted to assess compliance with the
requirements in Section C402.6.1.
2. ion of air barrier and ies shall be during construction
hite the air—bearrieris—still iblefori " it " i ithth ; £ Sections-C402:6.2
A ¥ o 6=
3.3 2nd C402.6.2.3.2 The air barriershalib ided with fori ; o
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3. A final
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CE#146 Renumbers Section C402.5.1.3. Renumbers Section C402.5.1.3 and makes editorial changes.
Related Mod: 20251304 1 ials_Materials with an ai  greater_than 0.004 o/t (0.02 Lis < m-
A £02 inch wat £ Do) whan tactad th ASTM E2170 chall
comply with this section. Materials in Items 1 through 16 shall be deemed to comply with this section, provided that
joints are sealed and materials are installed as air barriers in accordance with the manufacturer’s instructions.
CECPI-3-21 402-5.1-4-€402.6.2.3.2 i ies—of iats—and ith irleakag h
004 efmf (0.2 4 2} -und i iakof0-3 inch-of wat g HISP: tosted-i
- - + = - twgo ¥
d ith ASTM-E2357, ASTM E1677, ASTM D8052 o+ ASTM-E283 shall comply-with this section. tes Histed in it
1 through 3 below-shall-bed ot 4 ided—that joint ted—and—th " £
8 PhYP 3 &
SectionC402.6.1.2 are met.
1. Concrete masonry walls coated with either one application of block filler or two applications of a paint or sealer coating.
2. Masonry walls constructed of clay or shale masonry units with a nominal
idth-of greater th | to 4 inches {102 mm)
3 o t )
3. APortiand cement/sand parge, stucco or plaster ot ess than 1/, inch (12.7 mm) in thickness
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CE#147 Renumbers Section C402.5.4, renames the title, and makes editorial changes.
Related Mod: €402.5.4 C402.6.3 Air feakage of ;e dopague doors. The air feakage. of B T opate tes shall-comply-with
CECPI-3- + the provisions-of Table €402.6.3. Testing shall be ith-th b + : 4
21,CEPI- th ; f sest standards—inTable-€402.6:3-by ited i sesting L labeled- by-th
16-21 -
Part| Exceptions:
1. Field-fabricated fenestration assemblies that are sealed in accordance with Section C402.6.1.
2. Fenestration in buildings that eomply-with-the-testing eefSectonEdore -
Section C402.6.2 is ¢ required ¢ + the airfeakage- requl in TableCd02.6.3
St Cassication [Correaes [ Enersy
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CE#148 Renumbers table C402.5.2.
Related Mod: | TABLE C402.5.4 TABLE C402.6.3 MAXHVIUM AR LEAKAGE RATE FOR ASSEMBLIES
CECPI-3-21 Staf lssfcation | Correiates [ Enersy
oirecty  [standard
Needed _|overiap
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CE#149 Renumbers Section C402.5.6 and makes editorial changes. Renumbers Section C402.5.7 and replaces the text “envelope” with “thermal envelope.”
Renumbers Section C402.5.9, makes editorial changes, and revises the exception.
Related Mod: 402.5.6 C402.6.4.D " penings toshafts, chutes, stairways and-eh tobbies—b: & penings o
hafts—ch el lobbi hinth £th
7 7 ¥ 2
CECPI-3- 21, covered by Section C402.6.3 shall be gasketed, weather-stripped or sealed.
Exceptions:
CECPI-3- 1. Door openings required to comply with Section 716 of the International Building Code .
21. 2. Doors and door openings required phy-with-by-th ionel-Building-Cod phy-with- UE1784-by-th
CED1-92- International-Building-Code—
22.
CECPI-3-
21 402-5-7-C402-6-5 Air-intak h i i d-shaft: " haf doth




[

Buildings in Climate Zones 0 through 2.

Doors not intended to be used by the public, such as doors to mechanical or electrical equipment rooms , or
intended solely for employee use.

Doors opening directly from a sleeping unit or dwelling unit .

Doors that open directly from a space less than 3,000 square feet (298 m?) in area.

Revolving doors.

Doors used primarily to facilitate vehicular movement or material handling and adjacent personnel doors.

Doors that have an air curtain unit with a velocity of not less than 6.56 feet per second (2 m/s) at 6 inches (152 mm)

220-6r 150-27327-1 and-instalied-

Nowvsw

above atthe floorthat have-has b i n

accordance with the manufacturer’s instructions. Manual or automatic controls shall be provided that will operate
air curtain unit with the opening and closing of the door and comply with Section C403.4.1.5. Air
and their controls shall comply with Section C408.2.3.

Staft lssfication | Correates | eneray
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CE#150 Renumbers Section C402.5.8 and replaces the text “infiltration” with “air leakage.”
Related Mod:
§ £ vehicles that Ked—inth
il P i3 i P
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CE#151 Adds a new section C402.7. Adds a provision for treatment of thermal bridges in above grade walls. Exempts climate zones 0 through 3 only. This increases the stringency for climate zones 4
through 8. Adds a new subsection C402.7.1. Adds a new subsection C402.7.2. Adds a new subsection C402.7.3. Adds a
new ion C402.7.4. Adds a new ion C402.7.5.
Related Mod: €402.7 Thermal bridges in above-grade walls. Thermal bridges in above-grade walls shall comply with this section or an
approved design
CECPI-4- Exceptions:
21, CED1- 107- 1. Buildings and structures located in Climate Zones 0 through 3.
22, CED1- 2. Any thermal bridge with a material thermal conductivity not greater than 3.0 Btu/h x ft x°F (5.19 W/m x K).
138-22 3. Blocking, coping, flashing and other similar materials for attachment of roof coverings.
4. Thermal bridges accounted for in the U-factor or C-factor for a building thermal envelope .
CED1-
139-22, €402.7.1 Balconies and floor decks. Balconies and concrete floor decks shall not penetrate the building thermal envelope . Such
CED1- assemblies shall be separately supported or shall be supported by structural attachments or elements that minimize thermal
110-22 bridging through the building thermal envelope .

Exceptions: Balconies and concrete floor decks shall be permitted to penetrate the
building thermal envelope where one of the following applies:
1. An area-weighted U-factor is used for above-grade wall compliance that includes a U-factor of 0.8 Btu/h x °F x ft’ (1.38
W/m x K) for the area of the above-grade wall penetrated by the concrete floor deck in accordance with
C402.1.2.1.5.
2. An approved thermal break device with not less than R-10 insulation material is installed in accordance with the
manufacturer's instructions
3. Anapproved design where the above-grade wall U-factor used for compliance accounts for all balcony and concrete
floor deck thermal bridges

C402.7.2 Cladding supports. Linear elements supporting opaque cladding shall be offset from the structure with attachments that
allow the continuous insulation , where present, to pass behind the cladding support element except at the point of
attachment.

Exceptions:

1. Anapproved design where the above-grade wall U-factor used for compliance accounts for the cladding support element thermal bridge .

2. Anchoring for curtain wall and window wall systems where curtain wall and window wall systems comply with

Section C402.7.4.

€402.7.3 Structural beams and columns. Structural steel and concrete beams and columns that project through the building thermal envelope shall
be covered with not less than R-5 insulation for not less than 2 feet (610 mm) beyond the interior or exterior surface of an insulation component
within the building thermal envelope

Exceptions:

1. Where an approved thermal break device is installed in accordance with the manufacturer’s instructions.

2. Anapproved design where the above-grade wall U-factor used to demonstrate compliance accounts for the beam or column thermal bridge .
€402.7.4 Vertical fenestration. Vertical fenestration intersections with above-grade walls

shall comply with one or more of the following:

1. Where above-grade walls include continuous insulation , the plane of the exterior glazing layer or, for metal frame fenestration ,a
nonmetal thermal break in the frame shall be positioned within 2 inches (610 mm) of the interior or exterior surface of the continuous insulation .
2. Where above-grade walls do not include continuous insulation , the plane of the exterior glazing layer or, for metal frame fenestration ,a
nonmetal thermal break in the frame shall be positioned within the thickness of the integral or cavity insulation .

3. The surface of the rough opening, not covered by the fenestration frame, shall be insulated with insulation of not less than R-3 material or
covered with a wood buck that is not less than 1.5 inches (38 mm) thick.

4. For the intersection between vertical fenestration and opaque spandrel in a shared framing system, manufacturer’s data

for the spandrel U-factor shall account for thermal bridges .

Exceptions:

1. Where an approved design for the above-grade wall U-factor used for compliance accounts for thermal bridges at the intersection with the
vertical fenestration .

2. Doors.

€402.7.5 Parapets. Parapets shall comply with one or more of the following as applicable:

1. Where continuous insulation is installed on the exterior side of the above-grade wall and the roof is insulated with insulation entirely
above deck, the continuous insulation shall extend up both sides of the parapet not less than 2 feet (610

mm) above the roof covering or to the top of the parapet, whichever s less. Parapets that are an integral part of a fire- resistance
rated wall, and the exterior continuous insulation applied to the parapet, shall comply with the fire-resistance ratings of the building
code

2. Where continuous insulation is installed on the exterior side of the above-grade wall and the roof insulation is below the roof
deck, the continuous insulation shall extend up the exterior side of the parapet to not less than the height of the top surface of the
roof assembly

3. Where continuous insulation is not installed on the exterior side of the above-grade wall and the roof is insulated with
insulation entirely above deck, the wall cavity o integral insulation shall extend into the parapet up to the exterior face of the roof
insulation or equivalent R-value insulation shall be installed not less than 2 feet (610 mm) horizontally inward on the underside of
the roof deck.

4. Where continuous insulation is not installed on the exterior side of the above-grade wall and the roof insulation is below the
roof deck, the wall and roof insulation components shall be adjacent to each other at the roof-ceiling-wall intersection.

5. Where a thermal break device with not less than R-10 insulation material aligned  with the above-grade wall and roof
insulation is installed in accordance with the manufacturer’s instructions.

Exception: An approved design where the above-grade wall U-factor used for compliance accounts for the parapet

thermal bridge .
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CE#152 Revises the section to clarify the compliance requirements of mechanical systems and data center systems.
Related Mod: [SECTION C403 BUILDING MECHANICAL SYSTEMS
CEPI-76-21, [C403.1 General Mechanical systems and equipment serving the building heating, cooling, ventilating or refrigerating needs shall comply with one of the following
CED1- 198-22 |this-seetion:
1. Section C403.1.1 and Sections C403.2 through C403.17.
2. Data Centers shall comply with Section C403.1.1, Section C403.1.2 and Sections C403.6
through €403.17.
4. Section C409
Datacent  from th £ Seet 4034 and C403.5
¥ P 4 g
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CE#153 Revises the provision that data centers must comply with Sections 6 and 8 of ASHRAE 90.4.
Related Mod: €403.1.2 Data centers. Data center systems shall comply with Sections 6 and 8 of ASHRAE
CEPI-75- 21 90.4. wi +
1 Replace desi load M " fiedin Tabl 1 3 of the ASHRAE 00-4-with- the va Table €463-1.2(1
2 ¥ P =5 -
. X . .
2 Rest ML val Fred-in Table 6212 of the ASHRAE 90-4 with—the va Table €403.1.2(2} h
2 2 - s
zone-:
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CE#154 Deletes Table C403.1.2(1). Now the section directly references ASHRAE 90.4. Deletes Table C403.1.2(2). Now the section directly references ASHRAE 90.4.
Related Mod: |FABLE€463-3.2(3}
CEPI-75- 21
CLIMATEZONE DESIGN-MEC-AT-106%-AND-AT-56%HELOAD
] 6:24
o8B 0626
E3 623
2 624
3 623
4 623
5 622
6 622
1 0628
2 627
3 0626
4 623
5 623
6 621
3€ 619
4c 6:2%
5€ 619
+ 620
8 619
FABLE-€403:-1:2{2)
MAHVUM-ANNUALIZED LOAD (ANNUALIZED-MLE)
CLIMATE ZONE HVAC MAXIMUM ANNUALIZED MLC AT 100% AND-AT 50% 1 TE LOAD
BA 619
o8B 020
A 618
2A 619
3A 018
A 37
SA 017
6A 37
1B 016
2B 618
3B 618
48 018
5B 616
6B 017
3€ 616
4c 016
5¢ 016
7 016
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CE#155 Editorial changes for clarification.
Related Mod: €403.2.3 Fault detection and diagnostics.
CEPI-86-21 e — ~ of notless than 100,000 square feet {9200 m’) served by oneo
" +oms that are controlied b DDC)syst \ hatkinclude o fault detection and-di (FDD}syst
¥ 3 {FBD}
N itorthe H torm
P
and automatically identify faults. The FDD system shall:
1. Include permanently installed sensors and devices to monitor the-HVAC systerm’s-performanee:
2. Sample the-H ystermls p tleast J-15-minutes:
3. Automatically identify and report HVAC system faults.
4. Automatically notify authorized personnel of identified HVAC system faults.
5. AL ically provide prioritized r ions for repair of identified faults based on analysis of data collected from the sampling of HVAC
system performance.
£ B nahle of th, fault renair toremately | tod
Exception: R-1 and R-2 occupancies. Zresce s
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CE#156 Editorial changes for clarification and removes minimum efficiency values of before 1/1/2023.
e
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CE#157 Aligns the minimum efficiency requirements with the 2022 ASHRAE 90.1. Removes minimum efficiency values of before 1/1/2023.
Related Mod:
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‘Condensing-units-evaporatively-€ 2-435,000 — — 135EER AHRI365
celed Btufh T4HEER
Chapter—6—contat tet £ th tandards—which—include_test dingth
- ,. = 2 P 7 3
sion-of the-test—procedurer
b—Single-phase;USair-
teckai less than-65.000-Btu/h lated ducts by-the U £ de of Fed BOE
, P ¥ P 8Y
16 CFR430. SEER and-SEER2 values for single-phase produet: + by the US Dep £ Energy-
DOE10-CFR 430 Subpart B dix M inclides the test dates effective 1/ 1/2023 that witkbe i
P PP P P P
AHRI-210/240—2023-
1 ; perated-Unitary-At Units— £ g

TABLE C403.3.2(1)
ELECTRICALLY OPERATED UNITARY AIR CONDITIONERS AND CONDENSING UNITS—MINIMUM EFFICIENCY REQUIREMENTS®

SIZE CATEGORY | HEADING SUBCATEGORY OR MINIMUM
SECTION RATING CONDITION EFFICIENCY
U TYPE

TEST PROCEDURE?




Split system, three phase and
Air < 65.000 applications outside US single 13.4 SEER2 AHRI 210/
conditioners, air b phase®
cooled Btu/h 240—2023
Al Single-package, three
phase and applications |13 4 SEER2
outside US single phase”
Split system, three phase and
applications outside US single |11 7 SEER2
Space <30,000 , phase” AHRI 210/
constraine Al
e Btu/h® Single package, three phase and 240—2023
applications outside US single |11.7 SEER2
phase’
Small duct, high < 65,000 Split system, three phase and AHRI 210/
velocity, air Btu/h® Al applications outside US single |12 0 SEER2 240—2023
cooled phase”
265,000 Electric
Btuwhand< |resistance (or 14.8 IEER
135,000 none)
Btu/h
All other Split system and single 14.6 IEER AR 3401360
> 135,000 Electric package
Btuwhand< |resistance (or 14.2 IEER
240,000 none)
Btu/h
Air conditioners, All other 14.0 IEER
air cooled 2 240,000 Electric
Btu/h and < resistance (or 13.2 IEER
760,000 none)
Btu/h ot
Al other Split system and single 13.0IEER AHRI 340360
Electric package
> 760,000 resistance (or 12.5 IEER
Btu/h none)
All other 12.3 IEER
Air conditioners, < 65,000 All Split system and single 12.1 EER AHRI
water cooled Btu/h package 12.3 IEER 210/240
= 65,000 Electric AHRI
Btu/h and < resistance (or 12.1 EER 340/360
135,000 none) 13.9 IEER
Btu/h
11.9 EER
All other 13.7 IEER
2 135,000 Electric 12.5 EER
Btu/h and < resistance (or 13.9 IEER
240,000 none)
Bl ATl other 123 EER
13.7 IEER
= 240,000 Electric 12.4 EER
Btu/h and < resistance (or 13.6 IEER
none)
760,000 All other 12.2 EER
Btu/h 13.4 IEER
Electric 12.2 EER
resistance (or 13.5 IEER
2 760,000 none)
Bl ATl other 120 EER
13.3 IEER
< 65,000 All 12.1 EER AHRI 210/240
Btu/h® 12.3 IEER
265,000 Electric 12.1 EER
Btu/h and < resistance (or 12.3 IEER
135,000 none)
Bl ATl other 1.9 EER
12.1 IEER
2 135,000 Electric 12.0 EER
Btu/h and < resistance (or 12.2 IEER
240,000 none)
Btuh
Air condm‘onc‘rs All other Split systemand single 118 EER
e"asgg‘acs’e y package 12.0 IEER
2 240,000 Electric 11.9 EER AHRI 3401560
Btu/h and < resistance (or 12.1 IEER
760,000 none)
Bl ATl other 1.7 EER
11.9 IEER
Electric 11.7 EER
resistance (or 11.9 IEER
2 760,000 none)
Btu/h
All other 115 EER
11.7 IEER
Condensing 2 135,000 10.5 EER
units, air cooled Btu/h - . 11.8 IEER AHRI 365
Condensing 2 135,000 13.5 EER
units, water Btu/h 14.0 IEER AHRI 365
cooled
Condensing
e = 135,000 135 EER AHRI 365
evaporatively Buwh 14.0 IEER
cooled

For SI: 1 British thermal unit per hour = 0.2931 W,

a. Chapter 6 contains a complete specification of the referenced standards, which include test procedures, including the reference year version of the test procedure.

b. Single-phase, US air-cooled air conditioners less than 65,000 Btu/h are regulated as consumer products by the US Department of Energy Code of Federal Regulations DOE 10 CFR 430. SEER
and SEER2 values for single-phase products are set by the US Department of Energy.

c. DOE 10 CFR 430 Subpart B Appendix M1 includes the test procedure updates effective January 1, 2023, documented in AHRI
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CE#158 Aligns the minimum efficiency requirements with the 2022 ASHRAE 90.1. Removes minimum efficiency values of before 1/1/2023.
Related Mod: | TABLEC40332(2} ELECTRICALLY. OPERATED AR LED UNTTARYHEAT PUMPS — MINHOM REQUIREMENTS—
CED1- 156-22,
CE2D-13- 23,
CE2D-16- 23, EQ |SIZECATEG | HEABINGS SUBCATEGORY-ORRAT MINIMUM-EFFICH FEST-PROCEBURE
CE2D-18- 23, Bk |oRY EctionTYR| o conoimion ENCY. N
CED1-157-22, ME E
» CE2D-17- 23, Sphitsystemthree phase-and- 14.0-SEER before AHRI210/2
ccor 1222 apltons ouside e |
- 12- » US single phase ® SEER2 after 144/2023 before 1/
Alrcooled{cooking+n 2023 AHRI
ode) <66,000 "
Btuh Single package, three —14.0 SEER before 240/240—
eUSsingle phase” SEER2-after /142023 after1/1/2023
s ined. applieations-outside 42023117 0/-240—
i US single phase b e 2017
<30,00 before1/
9 EYS
eooled{cosling-med Btath Al 5 2023-AHR}
o) o tside U 1/1/2023 11 2401240
glephase® SEER2-after 14142023 2023
after 14142023
Single-duethigh-vel Splitsystem-three-phase-ane- 12:6-SEER-before AHRI210/-240
ing-mode) —phase® SEERZafter 112023 | before 144202
<65;000 Al 3-AHRE
210/-240—
2023
after1/1/2023
265000 Eleet t 1L0EER12:2
Btufh-ane-<1 { 1EER before-1/1/-2023-
Btufh after-1/1/2023
Alother 108 EER 120
1EER before-1/1/-2023-
13:94EER
after-1/1/2023
2135000 |Eleet t 106 EER 116
Btuth-and-<24 { 1EER before-1/1/-2023-
Air-cosled-{cooling Spiitsysterm-and-single HRI-340/360
e Alb-other -package R
1EER before-1/1/-2023-
13:3HEER
after-1/1/2023
Elect + 95EER10:6
anee{ernen HEER before 1/1/-2023-|
) 1251EER
after1/1/2023
=240,000
Btuth All-other 9.3 EER104
1EER before-1/1/-2023-
12:31EER
after1/1/2023
_phase” 7-5-HSPF2 before 144202
after 14142023
Al - 210/-240—
ode} Btuh Single package, three 8.0 HSPF 2023
B fter 1/1/2023
€ 67 HSPR2
US single phase ° after1/1/2623
spaeeee strained—a gﬁ‘[SySe —threepl ase-ane 4-HS AHRI210/240
dey -phase® 6-3-HSPF2 befere-1/1/-202
<-30,000
: Al 240/-240—
Bt Single-packager-three-phase-a FAHSPF
NSl . ) 2023 2023
after 1142023
US single phase ” 6-3-HSPF2
after 14142023
ity aircooled-{heat Biath appheations-ouside before 142023 —2017
Ag-mede) US single phase ® 61HSPF2 beforeH1/-202
Al after1/41/2023 3-AHR}
210/-240—
2023
after1/1/2023
2-65;000 47°F-dbl43°F-wb-outdeora| 3s0con,
Btufhand it before-1/1/2023
<135,000 as0c0n,
Btufh-{cooling- ftor1/1/2023
eapacity) 17°F db/15°F wh outdeora| 22500R
#
tee-theati " Al HRI-340/360
G 2 =735.000 47oF b3 wh outdoora| | #0eor,,
Btathand # before 1/1/2023
<240,600 330s0R,,
Biufh-tcooling- after1/4/2023
capacity) 17°F-db/5°Fwb-outdeora| 265608,
]
#




47°F db/43Fwh)
doorai 3.20COP..
Btuth
oF db/15°F wh | stetoorair .
11 British-th unitperhour=0.2031 W °C = H°F\ 3214 8wl = wet bulb—db=dribulb.
g pei - 5 ¢ 14-8; g
Chapter—6—contai et 3 £ th tandards—which—inchude_test Luding—th fthe test
g P B & ¥
|b—Singte-phase; USair-
ted-heat lessthan-65.000-Btu/h tated dticts by the U £ de of Federal DOE10-CFR436-SEER SEER2 and-HSPF val
P 2 3 P P &Y g 7
teph e by the U £
gle-phasep ¥ P &Y
- DOE 10-CFR430-Subpart BAppendix M inchudes the test dates-effective 1/ 1/2023 that will bi -
AHRI-210/240—2023:
o This tabh tica-of- ASHRAE-90-1 Tabt 12 : ted led-Unitary-Heat P I £
g P! - 8- P P ¥
TABLE C403.3.2(2)
ELECTRICALLY OPERATED AIR-COOLED UNITARY HEAT PUMPS—MINIMUM EFFICIENCY REQUIREMENTS®
EQ SIZE HEADING SUBCATEGORY OR  |MINIMUM TEST PROCEDURE?
uiP CATEGORY SECTION RATING CONDITION |EFFICIENCY
ME TYPE
Split system, three phase [14.3 SEER2
and applications outside
US single phase”
Air cooled (cooling AHRI 210/
< 65,000 Btu/h All
mode) Single package, three |13.4 SEER2 240—2023
phase and applications
outside US single phase”
Split system, three phase [11.7 SEER2
Space and applications ouf\de
US single phase’
constrained, air AHRI
210/
cool < 30,000 Btu/h All Single package, three  |11.7 SEER2 240—2023
ed phase and applications
(coo outside US single phase”
ling
mad
Small duct, high < 65,000 Btu/h All Split system, three phase [12.0 SEER2 AHRI 210/
velocity, air cooled and applications outside 240—2023
(cooling mode) US single phase”
265,000 Btu/h Electric
and < 135,000 resistance (or 14.1 IEER
Btu/h none)
All other 13.9 IEER
= 135,000 Btu/h Electric
and < 240,000 resistance (or 13.5 IEER
Air cooled (cooling Btuh none) Split system and AHRI 340/360
mode) single package
All other 13.3 IEER
Electric
resistance (or 12.5 IEER
2 240,000 Btu/h none)
All other 12.3 IEER
Air cooled (heating |< 65,000 Btu/h — Split system, three phase 7.5 HSPF2 AHRI 210/
mode) (cooling capacity) and applications outside 240—2023
US single phasel
Single package, three
phase and applications
outside 6.7 HSPF2
US single phase”
Space constrained, Split system, three phase 6.3 HSPF2
air cooled (heating and applications outside
mode) US single phase”
< 30,000 Btu/h = AHRI 210/
(cooling capacity) Single package, three 6.3 HSPF2 240—2023
phase and applications
outside
US single phase”

Small duct high
velocity, air cooled
(heating mode)

Split system, three phase and
applications outside

AHRI 210/
240—2023

Air cooled (heating

mode) 17°F db/15°F wb 205 COP, |
capacity) outdoor air

2 240,000 Btu/h 47°F db/43°F wh 320C0P |
(cooling capacity) outdoor air

17°F db/15°F wb 205Cop

capacity)

2 135,000 Btu/h
and < 240,000
Btu/h (cooling —

< 65,000 Btu/h — US single phase” 6.1 HSPF2
265,000 Btu/h 47°F db/43°F wh 340C0P,
and < 135,000 outdoor air
Btu/t I

u/h (cooling T7°F db/15°F whb 225 00p,

outdoor air

47°F db/43°F wh
outdoor air

outdoor air

AHRI 340/360




For SlI: 1 British thermal unit per hour = 0.2931 W, °C

test procedure.

= (°F — 32)/1.8, wb = wet bulb, db = dry bulb.
a. Chapter 6 contains a complete specification of the referenced standards, which include test procedures, including the reference year version of the

b. Single-phase, US air-cooled heat pumps less than 65,000 Btu/h are regulated as consumer products by the US Department of Energy Code of Federal
Regulations DOE 10 CFR 430. SEER, SEER2 and HSPF values for single-phase products are set by the US Department of Energy.
c. DOE 10 CFR 430 Subpart B Appendix M1 includes the test procedure updates effective January 1, 2023, documented in AHRI

210/240—2023.
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CE#159

Aligns the minimum efficiency requirements with the 2022 ASHRAE 90.1. Removes minimum efficiency values of before 1/1/2023.

Related Mods:

;| raBLEca0z323)

WATER-CHILLING PACKAGES—MINIMUM EFFICIENCY REQUIREMENTS *---f

CEDI1- 156-22, EQUIRMENT TYR [SIZE CATEGOR TESTPROCED
CE2D-13- 23, 13 ¥ ONTS PATH A PATHB URE
CE2D-16- 23, c
CE2D-18- 23, — =
CED1- 157-22, 150 EER 0-400-FL 9700 FE
, CE2D-17- 23, i (B 2 13.7001RPLVIR 215.8001PLVAIP
CE2D-19- 23, Al cooled ) 5300 F AHRI 550/590
CECD1- 12-22 >150-tons _ .
214.0001PLVAIP 2 16.100-HPLVIR
o without m EER AHRI550/590
denser, electrically-op Bl led-chi thout + be rated-with
erated Why hing Phy-with
ted-chill
y-req
<0.750FL <0.780-FL
<75-tons
£0.6001PLVAIP <0.500-1PLVIP
=754 <1 <0720-FL <0-750-F
S <0490 1PLVIP
Watercooled-electrie | 250+ S =0:660-FL <0-680-FL
aly-operated positve- | 300-t0nS — <0440 1PLVIP AHRI550/590
" on =0 - 0. E
displacement
=306 e <0:610-F <0:625-FL
e < 0.4101PLVIR
<0:560-F <0:585-FL
2600-tens
<0:610-F <0-695-FL
<150-tons
<0:610-F <0-635-FL
Wat tod ted-cent
-elee y-6p < 0.550-1PLV.IP <0.400-1PLVIP
fifugal =300onsan 20560 FL 0595 FL
d
<0:520HPLVHP <0:390-HRLVAR
<400-tons.
KWt
2-400-tens on <0:560-F <0-585-FL RI550/590
<606-tens
<0:560-F <0:585-FL
- <0-5004PLVAR <0-380HPLVR
Air—eceoled-a A-eapacities
bsorption singh cop-w/ =0:600-F: nat AHRI56
e-effeet Wy o
v lod absorpt m
p COP-(w/
on-single-effect Wy >0:700-F& NAY QAHR-I%G
doubloof m
B coPw/ S4.000FL
et-indirect-fired wy A AHRIS6
2 0.450-1PLVIR o
ption-dotible cffect, direct fired m coPwW = 1000F
w =000 P Nl AHRI560




Chapter-6-cont: slet £ th tandards, which-include test p including the ref v £ the test
b Th f hillers shall be adjusted & . Section€403.3.2.1 and by for th £ listed thereTh
4 & ; 5 i ¥ 3 4
s £ led, wat led-positivedi o btk ¢ standard rating defined-in theref testp
|e—Both-thefull- -
load-and IPLV.IP reg +be met ded oly-with this standard- When th Path B, be with-either Path-A-or Path B for-any
4N th t for Path-B,-and-only Path be used-f
L is the fulload L IPLVLIP is for the part load p &
£ This table i plica-of ASHRAE 90,1 Table 6.8.1-3 Water-Chilling Packages—M Efficiency
TABLE C403.3.2(3)
LIQUID-CHILLING PACKAGES—MINIMUM EFFICIENCY REQUIREMENTS™ > °
E |SIZE . TEST PROCEDURE®
Q|CATEGORY UNITS PATHA PATH B
210.100 FL 29.700 FL
< 150 tons EER
213.700 IPLV.IP 215.800 IPLV.IP
(Btu/ 210.100 FL 29.700FL AHRI 550/590
>
= 150ons wh) = 14.000 IPLV.IP = 16.100 IPLV.IP
Air cooled without All capacities EER | Air-cooled without condenser must be rated with matching
condenser, electrically (Btu/ | condensers and comply with air-cooled chiller efficiency
operated Wh) requirements AHRI 550/590
<0.750 FL <0.780 FL
<75tons
<0.600 IPLV.IP <0.500 IPLV.IP
=75 tons <0.720 FL <0.750 FL
and < 150 <0.560 IPLV.IP <0.490 IPLV.IP
tons
Liquid-cooled > 150 tons " <0.660 FL <0.680 FL
electrically operated and < 300 on =0.540 PLV.IP =0.440 PLV.IP AHRI 550/590
positive displacement tons
=300 tons <0.610 FL <0.625 FL
and <600 <0.520 IPLV.IP <0.410 IPLV.IP
tons
<0.560 FL <0.585FL
2600 tons
<0.500 IPLV.IP <0.380 IPLV.IP
<0.610 FL <0.695FL
<150 tons
<0.550 IPLV.IP <0.440 IPLV.IP
2150 tons and <0.610 FL <0.635 FL
“00tens <0.550 IPLV.IP <0.400 IPLV.IP
Liquid-cooled, > 300 tons w <0.560 FL <0.595 FL
electrically operated and < 400 ton <0520 PLV.IP = 0.390 IPLV.IP AHRI 550/590
centrifugal tons
2400 tons <0.560 FL <0.585 FL
and <600 <0.500 IPLV.IP <0.380 IPLV.IP
tons
<0.560 FL <0.585 FL
2600 tons
<0.500 IPLV.IP <0.380 IPLV.IP
Air  cooled All CcopP
absorption, capacities  |(W/W) >0.600 FL NAY AHRI 560
single effect
Liquid-cooled All CcoP
absorption, single effect capacities  |(W/W) >0.700 FL NAY AHRI 560
Absorption double All copP 21.000 FL
effect, indirect fired capacities  |(W/W) >0.150 IPLV.IP NAY AHRI 560
Absorption double All copP 21.000 FL
effect, direct fired capacities  |(W/W) >1.000 IPLV NAY AHRI 560

a. Chapter 6 contains a complete specification of the referenced standards, which include test procedures, including the reference year version of

the test procedure.

b. The requirements for centrifugal chillers shall be adjusted for nonstandard rating conditions per Section C403.3.2.1 and are applicable only for
the range of conditions listed there. The requirements for air-cooled, water-cooled positive displacement and absorption chillers are at standard

rating conditions defined in the reference test procedure.

c. Both the full-load and IPLV.IP requirements must be met or exceeded to comply with this standard. When there is a Path B, compliance can be

with either Path A or Path B for any application.

d. NA means the requirements are not applicable for Path B, and only Path A can be used for compliance
e. FLis the full-load performance requirements, and IPLV.IP is for the part-load performance requirements.
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CE#160 Aligns the minimum efficiency requirements with the 2022 ASHRAE 90.1

Related Mods:

CED1- 156-22, |ELECTRICALLY- AR HEAT-PUMPS, SINGLE-PACKAGE VERTICAL AIR  SINGLE.

CE2D-13-23, | RACKAGEVERTICALHEAT RUMPS, ROOM-AIR ANDROOM-AIR HEATPUMPS—MINIMUM REGA .
CE2D-16- 23, S TEeT e o 0 DATIN R RROCERURE
SIZE——SUBCATEGORY—— EquipMENTIVRE
CE2D-18-23, . i
{UNPUT)—CONDITION—————— ¢
CED1-157-22, | 7'
, CE2D-17- 23,

CE2D-19-23, |55
CECDI- 12-22 4:0—6-300

nonstandard size * < 15000 el g Capi1;000
Biuth

>-15:000

o FFEER
<7660

g ILOEER
27000

PTHP (cooling-mede) standa Biurand—96F A5 Fwb—140—0.300—n LD
¢ + ~ *-CapH-000)

Biu/h EER,

ndard-size” Btuthand |air® < Capi1,000)EER ¢
<-15;000
Bh
>15:000 7.6 EER
Biuh
PTHP (hoating mode) standard s | <7.0 eI VTR — AHRI310/380
ize 00 air
“'27.000 37 (0.052
e % Cap/1;000)- "y
=145:000
Buth
>15,000 256008,
Buth
N o
00
PTHP-(heating-mode)-nonstanda | Btefand | 479 db/a3°F wh outd Caplr000)-* s
re-size-” <5000 g4 AHRI-310/380
Buth
>15,000 =
Buth
<65,000 1L0EER
Buth
265000 100EER
Btufh-and
SPVAC(cooling mode) 135000 |95°F db/75°Fwb AHRI39
single-and-three phase Bt | oudoerair o
2135000 100EER
Btufh-and
246,000
Buh
—t 11.0EER
Buuh
265606 |95°F db/75°Fwb 10.0EER
Btuth-and | gutdoorair®
135,000
Buh
SPVHP-{cosling
AHRI-390
-mede) 2135000 10-1EER
Btufh-and
246,000
Buh
<65.000 —
Buuh
SPVHR-(heating|  265.000 socon, AHRI-390
-mede) Btuth-and
435000 | 47°F db/a3°F wh oute
Bt | g
2135.000 20508,
Btuth-and
240,000
Btuh
<60




=6,000
Btufh-and <8 11.0 CEER
7900-Btufh
28,000 10:9CEER
Biuh-and
<14;600
R lo with K o sides §
Y Btufh ANSHAHAM-RAC-1
214,000 10-7CEER
Btu/h-and
<-26,600
Bwh
220,000 94-CEER
Biwh-and
<28;600
=
228,000 9:0-CEER
=
<60 10-0CEER
09
26;000
Biu/h-and <8 10.0 CEER
000-Btufh
28,000 9:6-CEER
Biwh-and
<1600
=
R thout | o ANSHAHA
214,600 9:5CEER
sides MRAC-1
Biwh-and
<14;600
=
214,000 9:3CEER
Biwh-and
<-26,600
Btuth
=26,000 — 94-CEER
Btuth
R th le with1 | <20,000 — 9.8 CEER
e sides tside U Btuh
ANSHAHA
220,000 - 9:3CEER M-RAC-T
Btuth
R th le-withot | < 14,000 ———e
h d-sides-f tside-L! Btu/h 9.3 GEER MRACL
ANSHAHA
MRACT
ANSHAHA
MRACT
“Cap’ = The rated coof by ot th oot in Btu/h_Where the urits less th 000 Bi/h 000 Biu/hin th ton_Where the umits + n
™ g-cap: — - P + g 7 pacity-isg
than-15-000-Btulh 15 600 Btufh-in-the-caleutat
ch & " " i £ th dards—which—inchid luding—the-ref th
P B 7 3
b itsFust be f labeted-as follows “MANUFACTURED FOR NONSTANDARD SIZEAPPLCATIONS ONLY: NOT TO BE HNSTALLED HN-NEW-STANDARD-PROJECTS 2N
- ¥ : 5 -
dard y b ont bei Hed ing-sh b +alt ing-of tess than-16-inches {40 Y high-ortess than 42 inches- Vwide-and-h
pply-onty 3 & 3 pening t hig! t +
4 4 2
' less-th 0 s hes{0.43-m%).
Th \ de wet butb " 1 ties f s that 4 toth 1
- & P & y-app
o “Cap” in EER and-COPH forPT, o PTHP i i Btulh ot O5°F outdoordry-btb.
P & pacity ¥
This—tabl lica—of ASHRAE-06.1 Tabl 14 tedPackaged—T " packaged T FHeat
P! g ¥—Op & 7 57
Pack ticat lePack tieatHeat P R 4R Heat P M £6 ;
3 7 3 57 P o

- -
- TABLE C403.3.2(4)
ELECTRICALLY OPERATED PACKAGED TERMINAL AIR CONDITIONERS, PACKAGED TERMINAL HEAT PUMPS, SINGLE-PACKAGE VERTICAL AIR CONDITIONERS, SINGLE- PACKAGE VERTICAL HEAT
PUMPS, ROOM AIR CONDITIONERS AND ROOM AIR- CONDITIONER HEAT PUMPS—MINIMUM EFFICIENCY REQUIREMENTS®

SIZE CATEGORY SUBCATEGORY

EQUIPMENT TYPE (INPUT) OR RATING M ST

conomon EFFICIENCY®  PROCEDURE®

< 7,000

Bun 11.9 EER

ing mode) standard size 7,000 O5°F db/75F wh 140~ 030
Btu/h and < 15,000 X CapLO0) im at0m80

Buh outdoor air® EER4

> 15,000

Bt 9.5 EER

<7,000

Bt 9.4 EER

PTAC (cooling mode) S 95°F db/75°F wh 10970213
ronstandard siz Btu/h and < 15,000 usoorare 7 aimsa03s0
Btu/h EER

> 15,000

Bt 7.7 EER

< 11.9 EER
7,0
PTHP (cooling mode) >7,000 S5E et u 14.0-(0.300 |AHRI 310/380
standard size Btu/h and < 15,000 Biu/h |95°F db/7S"Fwb x Cap/1,000)
outdoor air R
> 15,000 9.5 EER
Btu/h
< 9.3 EER
7,0




PTHP >7,000 - S 10.8-(0.213  |AHRI 310/380
(cooling Btu/h and < 15,000 Btu/h |95°F db/75°F wb x Cap/1,000)
mode) outdoor air® EER®
nonstandar
| sive® > 15,000 7.6 EER
asize Btu/h
7,0
PTHP (heating mode) >7,000 7-(0.052 |AHRI 310/380
standard size Btu/h and < 15,000 Btu/h |47°F db/43°F wb x Cap/1,000)
outdoor air cor
.
> 15,000 290COP,,
Btu/h
<7,000 27cop,
Btu/h
PTHP (heat o) >7,000 2.9 - (0.026 x
heating mode , g oF W
9 ma Btwhands  [47°F db/43°F wb Cap/1000) i | AHRI 310/380
nonstandard size 15,000 Btu/h outdoor air
> 15,000 25COP,
Btu/h
< 65,000 11.0 EER
Btu/h
> 65,000 10.0 EER
. . single 2 Btu/h and <
SPVAC (cooling mode) single and e AHRI 390
three phase - 95°F db/75°F wb
Btu/h .
outdoor air®
> 135,000 10.0 EER
Btu/h and <
240,000
Btu/h
< 65,000 11.0 EER
Btu/h
> 65,000 10.0 EER
Btu/h and <
SPUHP (cool i 135,000 95°F db/75°F wh AHRI 390
cooling mode)
9 Btu/n outdoor air®
> 135,000 10. 0 EER
Btu/h and <
240,000
Btu/h
< 65,000 33C0P,
Btu/h
> 65,000 30COP,
Btu/h and <
135,000 °F db/43°F W
47°F db/43°F wb
SPVHP (heating mode) Btu/h outdoon air AHRI 390
> 135,000 30COP,
Btu/h and <
240,000
Btu/h
Room air conditioners without reverse cycle < 6,000 — 11.0 CEER
with louvered sides for applications outside Btu/h
us 26,000
Btu/h and < 8,000 — 11.0 CEER ANSI/AHAM
Btu/h RAC-1
28,000
Btu/h and < _ 10.9 CEER
14,000 Btu/h
> 14,000
Btu/h and < - 10.7 CEER
20,000 Btu/h
> 20,000
Btu/h and < _ 9.4 CEER
28,000 Btu/h
> 28,000 — 9.0 CEER
Btu/h
< 6,000 — 10.0 CEER
Btu/h
> 6,000
Btu/h and < 8,000 . 10.0 CEER
Btu/h
>8,000
Room air conditioners without louvered | Btu/M and < - 9.6 CEER ANSI/AHAM
11,000 Btu/h N
sides RAC-1
> 11,000
Btu/h and < . 9.5 CEER
14,000 Btu/h
— 9.3 CEER
> 20,000 — 9.4 CEER
Btu/h
Room air conditioners with reverse cycle, <20,000 — 9.8 CEER
with louvered sides for applications outside Btu/h ANSI/AHAM
us > 20,000 — 9.3 CEER RAC-1
Btu/h
Room air conditioners with reverse cycle < 14,000 — 9.3 CEER
without louvered sides for applications Btu/h ANSVAHAM
outside US > 14,000 = 8.7 CEER RAC-1
Btu/h
Room air conditioners, casement only for All — 9.5 CEER ANSI/AHAM
applications outside US® RAC-1
Room air conditioners, casement slider ANSI/AHAM
for applications outside US® All — 10.4 CEER RAC-1




For SI: 1 British thermal unit per hour = 0.2931 W, = (°F — 32)/1.8, wb = wet bulb, db = dry bulb.

“Cap” = The rated cooling capacity of the project in Btu/h. Where the unit's capacity is less than 7,000 Btu/h, use 7,000 Btu/h in the calculation.
Where the unit’s capacity is greater than 15,000 Btu/h, use 15,000 Btu/h in the calculations.

a. Chapter 6 contains a complete specification of the referenced standards, which include test procedures, including the reference year version of the
test procedure.

b. Nonstandard size units must be factory labeled as follows: “MANUFACTURED FOR NONSTANDARD SIZE APPLICATIONS ONLY; NOT TO BE INSTALLED IN NEW
STANDARD PROJECTS.” Nonstandard size efficiencies apply only to units being installed in existing sleeves having an external wall opening of
less than 16 inches high or less than 42 inches wide and having a crc ectional area less than 670 square inches.

¢. The cooling-mode wet bulb temperature requirement only applies for units that reject condensate to the condenser coil

d. Room air conditioners are regulated as consumer products by 10 CFR 430. For US applications of room air conditioners, refer to Informative Appendix F, Table
£-3, for the US DOE minimum efficiency requirements for US applications

,, cauationsfor PTACs and PTHPS means cooling capacity n Bt/ at 5°F outdoor iy

ulb temperature
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CE#161 Aligns the minimum efficiency requirements with the 2022 ASHRAE 90.1. Removes minimum efficiency values of before 1/1/2023.
Related Mods: [FABLE—€403-3-2{5}
CED1- 156-22, |WARM-AIR FURNACESAND. TION-WARM-AIR / UNITS, WARM-AIR DUCT FURNACES AND-UNIT HEATERS REOL £
CE2D-13- 23,
CE2D-16- 23,
CE2D-18- 23, EQY| g1z CATEGOR|  SUBCATEGORY- |  MINMIMUM-EFFICIE | TEST PROCEDURE *
CED1- 157-22, fiid e ORRATINGCON Ney
, CE2D-17- 23, ENT DITION
Ty
CE2D-19- 23, 225000 20% AFUE
CECD1- . - Capacity o1 BOE-C
12-22
- AFUE Section-2:39 Fhermal-
o _gas-free-i 6 )-or E ciency, ANSI Z21.4
outside the US N
Maximum-capacity B0%E o Section-2-39;Fhermal-
(e -39;
<2265,000 ¢ before 1/1/2023 ¥« | Efficiency-ANSI Z21-47
B y
Btufh after1/1/2023
Warm- 83%-AFUE BOELOCFR
‘ roi-fired- (ronweatherized)-or 78 | 430-Appendix N-or
c (weatherized)-or > = - U727
Warm-air-furnace-oit-fired < 225,000 Maximum capacity So%E, Seetion-42,-Combustion
Btuh c 1432023 52 A UL727
12023
Electric 1 B <225000 DOE10-GFR
tside-the- US Btuh Al 96% AFUE 430-AppendixN
W, ducth m o N 7
&) packty Section-2-10,Efficieney
fired e 80%-E—% CANSIZ83.8
WA it heats fired (Il 4 § —
&) pacity Section-2-10,Efficieney
¢ BO%E. o ANSHZ83:8
% v
Warm- H pacity ‘Seetion-46-Combustion Y73+
adrunitheat c BO%E. o
ersoit
fiend
Chapter-6-contai et 4 £ th tandards-which inchide test luding the ref £ the test
. P P P 7 ¥ P
T edurer
o within-th binet "

o test using USDOE's AFUE test dure at DOE 10 CFR 430 SubpartB N
P g -Subpart-BApp
£ multiple firing rate units shall-be-at the maximurm firing_rat
o :
- 075 ot th o rat o have eith 4
75 p & P
oo o flued for those f b ; drawn from th
P P P P
lsoinchic o HDYand-h h fued
p 3 {1} P 3 P
liea-of ASHRAE98.1 Table 68154 E " " Units
— - — -
BuetF o UnitH M 6
7 y-Re
TABLE €403.3.2(5)
WARM-AIRFURNACESANDCOMBINATIONWARM-AIRFURNACES/AIR-CONDITIONINGUNITS, WARM-AIRDUCT FURNACES AND UNIT
HEATERS—MINIMUM EFFICIENCYREQUIREMENTS®
ELECTRIC |APPLICATION [HEATING COMBO- UNIT MINIMUM TEST PROCEDURE®
POWER [LOCATION  [capaciTY COOLING EFFICIENCY
DESCRIPTION | FUEL PHASE (INPUT) CAPACITY, SUBTYPE
Btu/h® Btu/h
Warm-air Ga T Inside US| < 225,000 < 65,000 See Informative Appendix F, Table F-4'
furnace s
Warm Ga T Inside US| < 225,000 265000  |Nonweatherized| 80% AFUE “Appendix N°
air s 7 r
furnace Weatherize| ~ 81% AFUE]  Appendix N
d O8O E RS 7ot a7
Warm Ga T Gutside US |< 225,000 Al Nonweatherized| 80% AFUE “Appendix N°
air s 7 r
furnace Weatherize| ~ 81% AFUE]  Appendix N
d O8O E RS 7ot a7
Warm Ga 3 Al < 225,000 Al Nonweatherized| 80% AFUE “Appendix N°
air s 7 r
furnace Weatherize| ~ 81%AFUE|  Appendix N
d or80% E NS z21.47
Warm- = 225,000 B1%E
ai Gas Al Al and < 400,000 Al Al ANSI 221.47
furnace




Warm-
a0
air
before 1/1/
fumace | gag Al inside US > 400,000 Al Al 2023 ANSI Z21.47
81% E ° after
BO%ELC
before 1/
warm- | Gas Al OutsideUS | >400,000 Al Al 2023 ANSI 221.47
air 81%Etc  [or ANSI Z83.8
after /
2023
Warm-air ol T Inside US| < 225,000 < 65,000 ‘See Informative Appendix F, Table F-4'
furace
Warm- Nonweatherized| 83% AFUE “Appendix N°
air
78% AFUE|  Appendix N
furnace oil 1 Inside US  [< 225,000 > 65,000 Weatherize or 80% E° ppendix
d Section 42 UL
727
Warm- Nonweatherized| 83% AFUE “Appendix N°
air
78% AFUE ;
funace | oil 1 Outside US | < 225,000 Al Weatherize o 8096 E° Appendix N
d ° ‘Section 42 UL
Warm- Nonweatherized| 83% AFUE “Appendix N°
air
78% AFUE ;
furnace oil 3 Al <225,000 Al Weatherize o[ Appendi
@ or 80%E ————
d Section 42 UL
727
Wam- | oil Al Al > 225,000 Al Al 829% E°| Section 42 UL
air
Warm- | Electric 1 Inside US <225,000 < 65,000 See Informative Appendix F, Table F-4'
air
warm- | Electric 1| nsideus < 225,000 265,000 Al 96% AFUE Appendix N
air
Warm- | Electric 1 | ousideUs | <225,000 Al Al 96% AFUE ‘Appendix N°
air
Warm- | Electric 3 Al < 225,000 Al Al 96% AFUE “Appendix N°
air
Warm-ar duct | Gas Al Al Al Al Al 80%E°| ANSIZ838
furnaces
Warm-air Gas Al Al Al Al Al BO%E " * ANSI Z83.8
unit heaters
Warm-air Ol Al Al AT Al Al 80%E° | Section40 UL
unit heaters 731
For Sl: 1 British thermal unit per hour = 0.2931 W.
a. Chapter 6 contains a complete specification of the referenced standards, which include test procedures, including the reference year version of the test procedure. For this table,
following applies
- Appendix N = 10 CFR 430 Appendix N
- ANSI 221.47 = Section 2.39, Thermal Efficiency, ANSIZ21.47
- ANSI 283.3 = Section 2.10, Efficiency, ANSIZ83.3
- UL 727 =Section 42, Combustion, UL 727
- UL 731 =Section 40, Combustion, UL 731
b. Compliance of multiple firing rate units shall be at the maximum firingrate.
£ 7thermaleffdency Unis must ko incude an nteupted orntenmitentgniondevice (10), have ket 105€5 1ot o ceeing 0,75 percent of the input rating, and have either power venting or a flue damper. A vent
damper is an acceptable alternative to afluedamper for thosefurnaces where combustion air is drawn from the conditioned space.
., combustin efcency (100 peent s o o). Se et procedure fordetaied i
e Units must also include an interrupted or intermittent ignition device (IID) and have either power venting or an automatic
flue damper
f. Includes combination units with cooling capacity < 65,000 Btu/h. For US applications of federally covered < 225,000 Btu/h products, see Informative Appendix F, Table F-4.
g 10CFRA30islimitedto-sing hesamecabinetwithacentralairconditioner whoseratedcoolingcapacity
s above 65,000 Btu/h but for the test and rating procedures are not impacted for three-phase and can be used for AFUE ratings for ASHRAE/IES Standard 90.1 three-phase
products andsingle-phase products with a cooling capacity greater than 65,000 Btu/h
St Cassfcaion [Coretates | enoray
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CE#162 Aligns the minimum efficiency requirements with the 2022 ASHRAE 90.1.
Related Mods: [FABLE€463-3-2(6) K
CED1- 156-22,
SUBCATEGORY-ORRA | SIZE-CATEGORY-(IN [MINIMUM-EFFH | EFFICIENCY-ASOF FESTPROGEBURE
CE2D-13- 23, 4
q FING-CONBIHON PUH CIENCY 3242022 a
Y
CE2D-16- 23, DOE 10 CFR
CE2D-18- 23, applieations-eutside 430-Appendix N
CED1- us 82% AFUE 82% AFUE
157-22,, CE2D- Gasfired 2-300;000-Btuth-and
17-2: £2;500,000 Btuth
3 . e e DOE 10 CFR
CE2D-19-23, e T
CECD1- 1222
>-2,500,000-Biuih sE saE
> : s
<-300,000
BiuhTfor DOE0-CF
applications-o |  84%-AFUE 84%AFUE 430-Appendi
dtside N
us
Oifired >300.000 Bturand
<2,500,000 Bt SOE16.CFR4
. same san
3186
> 2,500,000 Bta/h =,
7500 s
b
<-3066;000 DOEI0CFR
o - 430-Appendixh
Gasfired eutside 80%-AFUE 80%-AFUE
us
2-300;000-Btuth-and
<-2;500;000-Btuth
e 0%E
. © e
Gas-fired—all—except-natural
-draft
>-2.500,000-Btuth T_E T %E . DOE-10-CFR43186
7566 Saart s
b




=300,000 Bwh and
2,500,000 Bwh
. it %
Gas-fired—naturat-draft
>2:506,000-Bte/ TmE L e
b
<300,600 DOE 10 CFR
Btu/h*for 430-AppendixN
us
=300,000 Btu/h and
2,500,000 Btuth
o BINE o 8%~ |DOE10-GFR43186
e t e =
2,500,000 Buh SIRE o RE L
+500,0 . - -

. inchuding the ref ronofthet
g ¥
lessthat + packaged boit d o alt packaged boilers i
packag packag:
Howed by the_tnit’scontrol
~ ¥
£ the wat b that and b dheat!
3
splied.
f—This-table-is-a-replica-of ASHRAE-90. 1 Table-6.8-1 o Oil-Fired-Boilers—i Etfics
TABLE
C403.3.
2(6)
GAS- AND OIL-FIRED BOILERS—MINIMUM EFFICIENCY REQUIREMENTS'
EQUIPMENT SUBCATEGORY OR RATING SIZE CATEGORY MINIMUM TEST
TvPED CONDITION (INPUT) EFFICIENCY  [PROCEDURE®
< 300,000 Btu/h?® " for 84% AFUE DOE 10 CFR
applications outside US 430 Appendix N
> 300,000 Btuh and < BA%E °
° !
Gas fired 2,500,000 Btu/h
> 2,500,000 Btu/h® and < DOE10CFR
10,000,000 Btu/h” 43186
> 10,000,000 Btu/h” o
Boilers, hot e,
water = 300,000 B/ " for 86% AFUE DOE 10 CFR
applications outside US 430 Appendix N
> 300,000 Btuh and < S2%E °
2,500,000 Btu/h® '
Oil fired'
>2,500,000 Btu/h® and < 84%E ¢| DOE10CFR
10,000,000 Btu/h® ¢ 43186
> 10,000,000 Btu/h® o
c
Gas fired < 300,000 Bu/h® for 82% AFUE DOE 10 CFR
applications outside US 430 Appendix N
= 300,000 Btu/h and < 79%E d
2,500,000 Btu/h® )
Gas fired—all, except 1
naurldrat >2,500,000 Btu/h and < ot
10,000,000 Btu/h® ) DOE 10 CFR
d
> 10,000,000 Btu/h” 79% E, 431.86
= 300,000 Btu/h and < 79%E d
Bolers Gas fired—natural draft 2500,000 Bruh
steam
> 2,500,000 Btu/h’ 79% E
< 300,000 Btu/h? for 82% AFUE DOE 10 CFR
applications outside US 0 Appenditt
> 300,000 Btu/h and < o
ot e 2,500,000 Btu/h®
> 2,500,000 Btu/h® and < B1%E d DOE 10 CFR
431.86

10,000,000 Btu/h”

a
> 10,000,000 Btu/h” 81% E,

For SI: 1 British thermal unit per hour = 0.2931 W,

a. Chapter 6 contains a complete specification of the referenced standards, which include test procedures, including the reference year version of the test procedure.

b. These requirements apply to boilers with rated input of 8,000,000 Btu/h or less that are not packaged boilers and to all packaged boilers. Minimum efficiency requirements for
boilers cover all capacities of packaged boilers.

Combustion efficiency (100 percent les flue losses)

e. Maximum capacity—minimum and maximum ratings as provided for and allowed by the unit's controls.
f. Includes oil-fired (residual)

g. Boilers shall not be equipped with a constant burning pilot light.

h. A boiler not equipped with a tankless domestic water-heating coil shall be equipped with an automatic means for adjusting the temperature of the water such that an incremental change in
inferred heat load produces a corresponding incremental change in the temperature of the water supplied
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CE#163

Aligns the minimum efficiency requirements with the 2022 ASHRAE 90.1.




Related Mods: TABLEC403.32(7)
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c. For purposes of this table, closed-circuit cooling tower performance is defined as the process water-flow rating of the tower at the
rating condition listed in the table divided by the sum of the fan motor nameplate power and the integral spray

thermal

d. For purposes of this table, dry-cooler performance is defined as the process water-flow rating of the unit at the thermal rating condition listed in

the table divided by the total fan motor nameplate power of the unit, and air-cooled condenser performance

is-defined-as the-heat rejected-from th divided by the totakfan-mot o £ theunit.

e. The efficiencies and test procedures for both open- and closed-circuit cooling towers are ot applicable to hybrid cooling towers that contain a
of separate wet and dry heat exchange sections. The certification requirements do not apply te-field-erected-cooting

towers:

£ Allcoolingt hall-comphy-with-the-rmin fricieney listed in the table for that specific type-of thth ity effect of

- g phy ¥ P v P ¥-prof

specifi ‘es-and/oreptions inclided inth -0 the-cooling &

g. For purposes of this table, evaporative condenser performance is defined as the heat rejected at the specified rating conditi on
inrthe-tabh £ the f "

divided-by-th d-theintegral
7 ¥ 3

P PUmmp power:
h. Requirements for evaporative condensers are listed with ammonia (R-717) and R-448A as test fluids in the table. Evaporative condensers

intended for use with halocarbon refrigerants other than R-448A must meet the minimum efficiency requirements listed with R-448A as the test
fluid. For ammonia, the condensing temperature is defined as the cor to the refrigerant pressure at the
condenser entrance. For R-448A, which is a zeotropic , the is defined as the arithmetic averdge of the
dew point and the bubble point ing to-th + -thy z -

M 6

TABLE C403.3.2(7)

PERFORMANCE REQUIREMENTS FOR HEAT REJECTION EQUIPMENT—MINIMUM EFFICIENCY REQUIREMENTS

EQUIPMENT |TOTAL SYSTEM HEAT- SUBCATEGORY OR | PERFORMANCE gequireps. TEST
TYPE REJECTION CAPACITY AT RATING CONDITION" . PROCEDURE™
RATED CONDITIONS ° e
Propeller or axial fan 95°F entering water CTI ATC-105
open-circuit cooling 85°F leaving and CTI STD-
towers All water 2 40.2 gpm/hp 201 RS
75°F entering wb
Centrifugal fan open- 95°F entering water CTI ATC-105
circuit cooling towers 85°F leaving and CTI STD-
All water 220.0 gpm/hp 201 RS
75°F entering wb
Propeller or axial 102°F entering water CTI ATC-105S
fan closed-circuit 90°F leaving water and CTI STD-
cooling towers All 75°F entering wh >16.1 gpm/hp 201 RS
Centrifugal fan closed- 102°F entering water CTI ATC-105S
circuit cooling towers 90°F leaving water and CTI STD-
Al 75°F entering wh 2 7.0 gpm/hp 201RS
Propeller or axial fan 115°F entering water CTI ATC-
dry coolers (air-cooled 105°F leaving water 105DS
fluid coolers) All 95°F entering wh > 4.5 gpm/hp
R-448A test fluid 165°F
entering gas
Propeller or axial fan lemperalurevlos"F > 160,000 Btu/h CTIATC-
evaporative All condensing x hp 106
condensers temperature 75°F
entering wh
Ammonia test fluid
140°F entering gas
temperature 96.3°F
Propeller or axial fan condensing temperature; N
ot l 75°F entering wb > 134,000 Btu/h CTIATC
x hp 106
condensers
R-448A test fluid 165°F = 137,000 Btu/h
entering gas x hp
Centrifugal f: temperature 105°F
enriuga fan condensing CTIATC-
evaporative All
condensers temperature 75°F 106
entering wh
Centrifugal fan Ammonia test fluid
evaporative 140°F entering gas
condensers temperature 96.3°F
condensing temperature; > 110,000 Btu/h
All 75°F entering wb » hp CTI ATC-106
Air-cooled 125°F 2 176,000 Btu/h
condensers condensing temperature x hp
190°F entering gas
All temperature 15°F AHRI 460
subcooling 95°F
entering db

For SlI: °C = (°F — 32)/1.8, L/s x kW = (gpm/hp)/(11.83), COP = (Btu/h x hp)/(2550.7), db = dry bulb temperature, wb = wet bulb temperature.

a

in the table divided by the fan motor nameplate power.
b. For purposes of this table, closed-circuit cooling tower performance is defined as the process water-flow rating of the tower at the thermal rating

For purposes of this table, open-circuit cooling tower performance is defined as the water- flow rating of the tower at the thermal rating condition listed

condition listed in the table divided by the sum of the fan motor nameplate power and the integral spray pump motor nameplate power.
c. For purposes of this table, dry-cooler performance is defined as the process water-flow rating of the unit at the thermal rating condition listed in the
table divided by the total fan motor nameplate power of the unit, and air-cooled condenser performance is defined as the heat rejected from the refrigerant
divided by the total fan motor nameplate power of the unit.

d. ASHRAE 90.1 Section 13 contains a complete specification of the referenced test procedure, including the referenced year version of
the test procedure. towers.



e. The efficiencies and test procedures for both open- and closed-circuit cooling towers are  not applicable to hybrid cooling towers that contain a
combination of separate wet and dry heat exchange sections. The certification requirements do not apply to field-erected cooling

f. Al cooling towers shall comply with the minimum efficiency listed in the table for that specific type of tower with the capacity effect of any
project-specific accessories and/or options included in the capacity of the cooling tower.

g For purposes of this table, evaporative condenser performance is defined as the heat rejected at the specified rating conditi on in the table,
divided by the sum of the fan motor nameplate power and the integral spray pump nameplate power.

h. Requirements for evaporative condensers are listed with ammonia R-717 and R-448A as _test fluids in the table. Evaporative

condensers intended for use with halocarbon refrigerants other than R-448A must meet the minimum efficiency requirements listed with R-448A as
the test fluid. For ammonia, the condensing temperature is defined as the saturation temperature

corresponding to the refrigerant pressure at the condenser entrance. For R-448A, which is  a zeotropic refrigerant, the
condensing temperature is defined as the arithmetic average of the dew point and the bubble point temperatures corresponding
to the refrigerant pressure at the condenser entrance.
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CE#164 Aligns the minimum efficiency requirements with the 2022 ASHRAE 90.1.
Related Mod: |FABLE€463.3-2(8}
CED1- 156-22, | ELECTRICALLY- VARIABLE- FLOW-AIR ML REQL »
CE2D-13-23, EQUIPMENT- | SIZE CATEGO | HEATING-SECTIO | SUBCATEGORY-ORRATIN | MINIMUM-EFFIC TESTPROCEDURE
CE2D-16- 23, FYRE RY NTYRE G-CONDITION 1ENCY 2
CE2D-18- 23,
CED1- 157-22, ___
CEaD17- 23, <65,000 Al VRFmultisphitsyst|  13.0 SEER
CE2D-19- 23, Bturh em
CECD1- 12-22 e e { yst 112 EER
Btufhand er-nene) em 13- LEER
<135;000 15:54EER
Btufh
2135000 Electr { st 11-0-EER
VRF-air-conditioners, Btu/hand er-nene) em 12.94EER
3 AHRI230
aircooled <240.000 14.91EER
Btufh
240,000 | Elect ¢ yst| 10.0EER
Btuth er-nene) em 1L6HEER
13:94EER
ter-6-contai " ification-of th tandards which include test ding the ref £ the test
g P P P 7 & ¥ P
b This tabh plica of ASHRAE 90.1 Table 6.8.1 yOperated bh £ M 66 g
TABLE C403.3.2(8)
ELECTRICALLY OPERATED VARIABLE-REFRIGERANT-FLOW AIR CONDITIONERS—MINIMUM EFFICIENCY REQUIREMENTS
EQUIPMENT HEATING |SUBCATEGORY OR |MINIMUM EFFICIENCY |TEST PROCEDURE®
TYPE SIZE CATEGORY SECTION TYPE|RATING CONDITION
< 65,000 Btu/h three-
phase for applications in
the US and single- and VRE multisplit
three-phase for Al <ystem i 13.0 SEER AHRI 210/240
applications outside the US
VRF air 265,000 Btu/h and < Electric VRF multisplit 10.5 EER
conditioners, air 135,000 Btu/h resistance (or system 15.5 IEER
cooled none)
2 135,000 Btu/h and Electric VRF multisplit 10.3 EER
< 240,000 Btu/h resistance (or system 14.9 IEER AHRI 1230
none)
Electric VRF multisplit 9.5 EER
> 240,000 Btu/h resistance (or system 13.9 IEER
none)
For SI: 1 British thermal unit per hour = 0.2931 W.
a. Chapter 6 contains a complete specification of the referenced standards, which include test procedures, including the reference
year version of the test procedure. Staff Classication [Correlates | enerey
orecty [ standare
Needed __|overiap
L I x 1 1
[action — Tas Jasnc I Jornc ]
1 1 1
CE#165 Aligns the minimum efficiency requirements with the 2022 ASHRAE 90.1.
Related Mods:
CED1- 156-22,
CE2D-13- 23, |ELECTRICALLY VARIABLE FLOW-AND-APPLIED-HEAT-PUMPS—NHNMUM REQL
CE2D-16- 23,
E[SIZE-CATEGOR | HEATING-SECTH SUBCATEGORY-OR | MINIMUM-EFFICIE FESTPROCEBURE
Q¥ ON-FYRE -RATING-CONDITIO |NCY a
Y N




<65;000 13:0-SEER
Btufh
CE2D-18-23, 265,000 VRFmultisphit-syst| 0-EER
CED1- 157-22, Btuth-and em 1204EER
, CE2D-17-23, <-135;000 14.64EER
CE2D-19- 23, Bt o T08EER
CECD1-12-22 with-heat+ecovery 127HEER
44HEER
2-135;000 VRFmultisphit-syst| 10:6-EER
Btufh-and et 123HEER
BE <-240,000 £l 1394EER
Btuth
g-mode) VRFmultisplit system 10.4 EER
with-heatrecovery 12 HEER
AHEER
RFmiisptsyst|  9.5EER
em IL0HEER
=246-000 i
Bh YRFmtispht systert 9.3 EER
P R
125HEER
MRFEmultisplitsystems 120EER
S e
<65:000
B VRFEmultisplitsystems H8EER
e e
Rtering-water
265,000 VRFmultisplitsystem 1260-EER
e S e
<135:000
VRFmultisplitsystem H8EER
e e
Rtering-water
R B ———
<246,6060
Btk
B e e
Atering-water
B e
2-240;000
B ' VRFrtisphtsyster 9B8EER
B e —
Atering-water
—
59°Fentering-water 162 EER
B Wmu&asp‘w&ys(em 16:0-EER
B
Atering-water
VRF-groundwater-sodree
) —
59°Fentering-water 138 EER
B VRquMspM—sy-s(eﬂm 136-EER
B
Atering-water
—
F7o-entering-water 134 EER
B VRquMspM—sy-s(eﬂm 132EER
e
Atering-water
—
F7o-entering-water 11 0EER
—ngmode)
Btk with-heatrecovery77-Fe
Atering-water
g-rmede) Btuth-{ecoolingea em




65,000 RE
mutisphit
s2con
system—— H
47°F dbl43F
wh-ettdesrair
- el
wh-eutdeor-air
{eocling
REmultisel it syst
P42 copu {t5Y | copu
68°F-entering
wsnn
AHRI230
e
G E)
sysiem |ea—con,
°F entering
e
>65,000 REmulispl
°F enteri socon,
g H
e #oy
R + d8coR,
taystem 68"
Fentering
water
_— =t s6con,
taystem 50°
Fentering
AHRI230
Btuh o asc0n,,
taystem 50°
Fentering
water
(eooling P 3coRy, AHRI230
taystom 32
Fenterthgw
. ater
eapacity)
VRFwatersetree
(heating-mrode} 2-135;000
Btufh-and
<-246,000
Buth
{eoeling
eapaeity)
=2240,000
Buth
{eoeling
eapaeity)
<135,000
Buth
o
(heating-mode) acity)
=-135;000
Buth
{coeling
e
VRFgreund-seureefhea| <135000
apacity)
VREmditisplit
sysfem l2-8-copy
ForSk°C = H°F}— 323/4-8_1 British-th unitper-hour=0-2031 W db = dry bulb b= wet bulb
g o 8 P g g 4
b & . £th dardswhich inehud tuding the-ref
- 1 P 2 & ¥
procedure:
b This tabl tieaof ASHRAE-96-1 Tabt 19 " bh £ d Appied-H
P - s 3 PP
P M £
P yRet
TABLE
C403.3. ELECTRICALLY OPERATED VARIABLE-REFRIGERANT-FLOW AND APPLIED HEAT PUMPS—MINIMUM EFFICIENCY REQUIREMENTS
2(9)
EQUIPMENT HEATING |SUBCATEGORY OR [MINIMUM TEST
TYPE SIZE CATEGORY SECTION |RATING CONDITION |EFFICIENCY PROCEDURE®
TYPE
< 65,000 Btu/h three-
phase for applications in
the US and single- and three- Al SEER2 =13.4 AHRI 210/240
phase for applications VRF multisplit
outside the US system
10.3 EER
14.6 IEER
\{RT ja\r = 6135%55%? ?;'uj < VRF multisplit system 10.1 EER
coolec um with heat recovery 14.4 IEER




(cooling Electric VRF multisplit 9.9 EER AHRI 1230
mode) resistance system 14.4 IEER
=135, Btu/h and >
<3221%0800 ‘ém/ah” (ornone) - e Uitispit system | 9.7 EER
! with heat recovery 13.9 IEER
VRF multisplit 9.1 EER
system 12.7 IEER
2 240,000 Btu/h VRF multisplit system 8.9 EER
with heat recovery 12.5 IEER
VRF water VRF multisplit systems 12.0 EER
source (cooling 86°F entering water 16.0 IEER
mode)
< 65,000 Btu/h VRF multisplit 11.8 EER
systems with heat 15.8 IEER
recovery 86°F entering
water
VRF multisplit 12.0 EER
system 16.0 IEER
86°F entering
water
265,000 Btu/h and <
135,000 Btu/h All VRF multisplit system 11.8 EER AHRI 1230
with heat recovery 15.8 IEER
86°F entering water
VRF multisplit
system
86°F entering 10.0 EER
water 14.0 IEER
= 135,000 Btu/h and
< 240,000 Btu/h VRF multisplit system 9.8 EER
with heat recovery 13.8 IEER
86°F entering water
VRF multisplit 10.0 EER
system 12.0 IEER
86°F entering
water
> 240,000 Btu/h VRF multisplit system 9.8 EER
with heat recovery 11.8 IEER
86°F entering water
VRF multisplit 16.2 EER
system
59°F entering
water
< 135,000 Btu’h VRF multisplit system
with heat recovery
59°F entering water 16.0 EER
VRF
groundwater
Al AHRI 1230
source (cooling VRF multisplit 13.8 EER
mode) system
59°F entering
water
2 135,000 Btu/h VRF multisplit system
with heat recovery
59°F entering water 13.6 EER
VRF multisplit 13.4 EER
system
77°F entering
water
VRF ground
source (cooling < 135,000 Btu/h All VRF multisplit system AHRI 1230
mode) with heat recovery
77°F entering water 13.2 EER

= 135,000 Btu/h

VRF multisplit
system

77°F entering water

11.0 EER

VRF air
cooled
(heating
mode)

< 65,000 Btu/h (cooling

capacity) three-phase for
applications in the US and
single- and three- phase for
applications outside the US

VRF multisplit

system with heat

recovery

77°F entering water |10 g ggR

2 135,000 Btu/h
(cooling capacity)

47°F db/43°F wb

outdoor air

: : VRF multisplit
65,000 Btu/h and < 135,000 multispli R R
Btu/h (cooling capacity) system
VRF multisplit 33cop
system

< 65,000 Btu/h

17°F db/15°F wb

outdoor air

AHRI 1230




(cooling capacity) VRF

system
47°F db/43°F wb
outdoor air

multisplit |27,

265,000 Btu/h and <

17°F db/15°F wb
outdoor air

205 CoP
¢

135,000 Btu/h
(cooling capacity)

VRF multisplit
system
68°F entering water

a3 0P
M

2 135,000 Btu/h and
< 240,000 Btu/h

(cooling capacity)

VRF multisplit 43 COP,
system
68°F entering water

VRF multisplit
system
68°F entering water

20 cop
N

2 240,000 Btu/h

(cooling capacity)

VRF multisplit 3.9.cop,
system
68°F entering water

AHRI 1230

< 135,000 VRF multisplit
Btu/h (cooling system 50°F
capacity) entering
water
= 135,000 Btu’h VRF multisplit
(cooling capacity)
system 50°F
entering
water
VRF ground source < 135,000 Btu’h VRF multisplit
(heating mode) (cooling capacity)
system 32°F
entering
water a1cop,
= 135,000 Btu/h VRF multisplit
(cooling capacity)
system 32°F 28COP
entering !
water AHRI 1230

For SI: °C = (°F — 32)/1.8, 1 British thermal unit per hour = 0.2931 W, db = dry bulb temperature, wb

= wet bulb temperature.
a

the test procedure

AHRI 1230

Chapter 6 contains a complete specification of the referenced standards, which include test procedures, including the reference year version of

23,

CED1-157-22, | et
, CE2D-17-

CE2D-18-23, |<240.000

11 British-th Funitperhour=012031 W_°C =1

(op
f

32}/4.8, COP = {(Btuth-x hp)H2.550.7)-

StaftGastiaton [Corores | enorey
Needed _overtap

[ — 1 I
e e o Torc
L I 1 1

CE#166 Aligns the minimum efficiency requirements with the 2022 ASHRAE 90.1.

Related Mods: [FABLE-€463:3-2(26}

CED1- 156-22, |FLOOR-MOUNTEDAIR AND- UNITS-SERVING v 5

CE2D-13-23, |565,000Btuth

CE2D-16-23, [and—— .,




CE2D-19- 23, Chapter 6-contar plet oot th tandards, which include test p uding the ref v ionof the test_p
CECD1-12-22 |b—This tabl plica-of ASHRAE-90.1 Table 6.8.1-10 FloorMounted o ing Units Serving Computer R Mini 6 + Reg
TABLE C403.3.2(10)
FLOOR-MOUNTED AIR CONDITIONERS AND CONDENSING UNITS SERVING COMPUTER ROOMS—MINIMUM EFFICIENCY REQUIREMENTS
| STANDARD MODEL | NET SENSIBLE | MINIMUM NET [RATING CONDITIONS |TEST PROCEDURE
COOLING SENSIBLE COP RETURN AIR
CAPACITY (dry bulb/dew point)
|
A
< 80,000 Btu/h 2.70
280,000 Btu/h
and < 295,000 2.58
Downflow Btuh
2 295,000 2.36
Bwin 85°F/52°F
< 80,000 Btu/h 2.67 (Class 2)
280,000 Btu/h
and < 295,000 255
Upflow—ducted Btu/h
= 295,000 233
Air cooled Btu/h AHRI 1360
< 65,000 Btu/h 2.16
265,000 Btu/h
and < 240,000 2.04 75°F/52°F
Upflow—nonducted Btuh (Class 1)
2 240,000 1.89
Btu/h
< 65,000 Btu/h 2.65
265,000 Btu/h 95°F/52°F
and < 240,000 2.55 (Class 3)
Btu/h
Horizontal
= 240,000 2.47
Btu/h
Air cooled with < 80,000 Btu/h 2.70 AHRI 1360
fluid economizer > 80,000 Bluh
and < 295,000 2.58
Downflow Bwh
= 295,000 2.36
B 85°F/52°F
Upflow—ducted < 80,000 Btu/h 2.67 (Class 1)
280,000 Btu/h
and < 295,000 2.55
Btu/h
2 295,000
Btu/h 233
< 65,000 Btu/h 2.09
265,000 Btu/h
and < 240,000 1.99 75°FI52°F
Upflow—nonducted Btu/h (Class 1)
= 240,000 1.81
Btu/h
< 65,000 Btu/h 2.65
265,000 Btu/h
and < 240,000 255 95°F/52°F
Horizontal Btu/h (Class 3)
= 240,000 2.47
Btu/h
< 80,000 Btu/h 2.82
280,000 Btu/h
and < 295,000 2.73
Downflow Btu/h
2 295,000 2.67
Btu/h
85°F/52°F
7!
< 80,000 Btu/h 2.79 (Class 1)
280,000 Btu/h AHRI 1360
and < 295,000 2.70
' Upflow—ducted B
r 2 295,000 2.64
Btu/h
< 65,000 Btu/h 243
C
| 265,000 Btu/h
and < 240,000 2.32 75°FI52°F
9 —1
Upflow—nonducted Btuh (Class 1)
2 240,000 2.20
Btu/h
< 65,000 Btu/h 2.79
265,000 Btu/h
and < 240,000 2.68 95°F/52°F
Horizontal Btu/h (Class 3)
= 240,000 2.60
Btu/h
Water cooled Downflow < 80,000 Btu/h 277 85°F/52°F AHRI 1360
fz)‘"hnfl"“d ) > 80,000 Btu/h (Class 1)
ceonomizer and < 295,000 268
Btu/h
> 295,000 N
Btu/h 261
< 80,000 Btu/h 274
280,000 Btu/h
and < 295,000 2.65
Upflow—ducted Btu/h
2 295,000 2.58
Btu/h




< 65,000 Btu/h 2.35

265,000 Btu/h 75°FI52°F
and < 240,000 204 (Class 1)
Btu/h
Upflow—nonducted
2 240,000 212
Btu/h
< 65,000 Btu/h 271
265,000 Btu/h
and < 240,000 2.60 95°F/52°F
Horizontal Btu/h (Class 3)
2 240,000 2.54
Btu/h
< 80,000 Btu/h 2.56
280,000 Btu/h
and < 295,000 2.24
Downflow Btu/h
= 295,000 221
B 85°F/52°F
< 80,000 Btu/h 253 (Class 1)
280,000 Btu/h
and < 295,000 221
Upflow—ducted Btuh
2 295,000 218
Btu/h
Glycol cooled < 65.000 Bh 2.08 AHRI 1360
265,000 Btu/h
Upflow. and < 240,000 1.90 75°FI52°F
nonducted Btu/h (Class 1)
2 240,000 1.81
Btu/h
Horizontal < 65,000 Btu/h 2.48 95°F/52°F
= 65,000 Blu/h (Class 3)
and < 240,000 218
Btu/h
= 240,000
Btu/h 218
< 80,000 Btu/h 251
280,000 Btu/h
and < 295,000 219
Downflow B
2 295,000 215
Btu/h
<80,000 Bw/h 2.48 B5°F/52°F
(Class 1)
280,000 Btu/h
and < 295,000 2.16
Upflow—ducted Bth
= 295,000 212
Btu/h
< 65,000 Btu/h 2.00
265,000 Btu/h
and < 240,000 182 °E/50°]
Upflow—nonducted Btu/h Zé\a':sle)p
= 240,000 173
Btu/h
< 65,000 Btu/h 244
265,000 Btu/h
and < 240,000 2.10 95°F/52°F
Horizontal Btu/h (Class 3)
= 240,000 2.10
Btu/h
Glycol cooled
with fluid AHRI 1360
economizer
For SI: 1 British thermal unit per hour = 0.2931 W, °C = (°F — 32)/1.8, COP = (Btu/h x hp)/(2,550.7) [Staff Classiication [corretates | Enerey
Diect Standard
L I x 1 1
[action — Tas Jasnc I Jornc
L 1 1 I
CE#167 Aligns the minimum efficiency requirements with the 2022 ASHRAE 90.1.
Related Mods: FABLE€463:3-2(11)]
CED1- 156-22, VAPOR-COMPRESSION-BASED INDOOR POOL DEHUMIDIFIERS—MINIMUM EFFICIENCY REQUIREMENTS
CE2D-13- UBCATEGORY-OR MHINMUM FESTEQURMENTRPE D A TG CONDITION EFFICIENCY. PROcEBuURE|
a




23, gie package ing i thout Rating C 3.5 MRE
CE2D-16- 23, ‘econemmizer)
CE2D-18- 23, gie package ing ” ed-with th | Rating © B 3.5 MRE AHRI910
CED1-157-22, outeconemizer)
, CE2D-17- 23, -
CE2D-19- 23, gle package ind lod fwith thout ec | Rating C BorC 35MRE
CECDI-12-22 enomizer)
Bl lee(with or withott ec | Rating C B 3.5 MRE
‘onoRHZzer)
Chapter-6-cont tet £th dards which-ineh + Luding the ref £
P P 7 P &
he-testprocedure:
b This table i tica-of ASHRAE- 961 Table 68412 Based-nd " I £
P - P ¥
TABLE C403.3.2(11)
VAPOR-COMPRESSION-BASED INDOOR POOL DEHUMIDIFIERS—MINIMUM EFFICIENCY REQUIREMENTS
EQUIPMEN SUBCATEGORY OR MINIMUM TEST PROCEDURE
TTYPE RATING CONDITION EFFICIENCY
Single package indoor (with or without Rating conditions: A or C 3.5 MRE
economizer)
Single package indoor water-cooled (with or Rating conditions: A, Bor C 3.5 MRE
without economizer)
AHRI 910
Single package indoor air-cooled (with or without Rating conditions: A, Bor C 3.5 MRE
economizer)
Split system indoor air-cooled (with or without Rating conditions: A, Bor C 3.5 MRE
economizer)
Staf lssfcation Correiates [ Eneray
Needed [
L | I 1
[Action s Jesic o Jozc
 ES— —
CE#168 Aligns the minimum efficiency requirements with the 2022 ASHRAE 90.1.
Related Mods:
ELECTRICALLY OPERATED DX-DOAS UNITS, SINGLE-PACKAGE ANDREMOTE WATHOUT-ENERGY
| EFFICIENCYREQUIREMENTS
CED1- 156-22, SUBCATEGORY-ORRATH MINIMUM-EFFICIENC | TEST-RPROCED
CE2D-13-23, EQUIPMENT TYPE NG-CONDIHON ¥ URE
CE2D-16- 23, a
CE2D-18- 23, — -
CED1- 157-22, ) °
, CE2D-17- 23,
CE2D-19- 23, Al — 4-04SMRE AHRI2
CECD1- 12-22 seuree—hea{—pumps—(dehwd&ﬁe e
e AHRI2
o
Chilled-water 6:04SMRE
Al-seuree-heatpump-(heating — 2714SCOR AHREG2
rmede) o
Greund-seurce—closedHoop 4.8 1SMRE
Water AHRIG2
heat ek Ground-waterseurce 5:04SMRE °
PUmp-
teR-eade) Water-setree 4-04SMRE
Water Greund-seurceclosedloep 2:04ScoP AHRI920
heatp Ground-waterseuree 324scoP
¥ -
de) Water-seurce 3:54Scor
b i . £ th dards—wh o Luding—theref
- 1 P P 7 3 ¥
sion-of the test—procedure:
b—Thistabl tiea—of ASHRAE-90-1Tab} 133 4D Yni .
P - 8- Sing
Pack 4R ithot £ R "
3 g &Y ¥ y-Reg
TABLE C403.3.2(12)
ELECTRICALLY OPERATED DX-DOAS UNITS, SINGLE-PACKAGE AND REMOTE CONDENSER, WITHOUT ENERGY RECOVERY—MINIMUM EFFICIENCY
REQUIREMENTS
EQUIPMEN SUBCATEGORY OR RATING MINIMUM TEST PROCEDURE®
TTYPE CONDITION EFFICIENCY
Air cooled (dehumidification mode) — 3.8 ISMRE2 AHRI
920
Air-source heat pumps — 3.8 ISMRE2 AHRI
(dehumidification mode) 920
Water cooled (dehumidification Cooling tower condenser water 4.7 ISMRE2 AHRI
mode) 920
Air-source heat pump (heating _ 2.051SCOP2 AHRI 920
mode)
Water-source heat pump Ground source, closed and open 4.6 ISMRE2
(dehumidification mode) loop® AHRI 920
Water source 3.8 ISMRE2
Water-source heat pump Ground source, closed and open 2.131SCOP2
(heating mode) loop® AHRI 920
Water source 2.131SCOP2

the test procedure.
b. Open-loop systems are rated using closed-loop test conditions.

a. Chapter 6 contains a complete specification of the referenced standards, which include test procedures, including the reference year version of

Eneray
Standard
Needed

oirecty

[Staff Classification |Cun=\a!es

over iap
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CE#169 Aligns the minimum efficiency requirements with the 2022 ASHRAE 90.1.
Related Mods: [FABLE-€463-3-2(13}
CED1- 156-22, OPERATED-D-X-DOAS UNITS, SINGLE-PACKAGE ANDREMOTE ATH MINIMUM REQL
CE2D-13- 23,
CE2D-16- 23,
CE2D-18- 23,
CED1- 157-22, SUBCATEGORY-ORRAT MHNIMUM-EFFICIENG| FESTPROGEDURE
| CE2D-17-23, EQUIPMEN NG-CONDITION ¥ .
CE2D-19- 23, TTYPE
CECDL- “Air-cooled-{dehumidiication mode) = 5.21SMRE AHRIO2
12-22
o
524SMRE AHRI92
o
5:3HSMRE
AHRIG2
e
6:64SMRE
3:34scor AHRI92
o
524SMRE
5:84SMRE AHRI920
4-81SMRE
3:84SCOPR
4:04SCcoP AHRI920
4:84SCOP
Luding—theref fthe test "
& ¥
TABLE C403.3.2(13)
ELECTRICALLY OPERATED DX-DOAS UNITS, SINGLE-PACKAGE AND REMOTE CONDENSER, WITH ENERGY RECOVERY—MINIMUM EFFICIENCY REQUIREMENTS
EQUIPMEN SUBCATEGORY OR RATING MINIMUM TEST PROCEDURE®
TTYPE CONDITION EFFICIENCY
Air cooled (dehumidification mode) - 5.0 ISMRE2 AHRI
920
‘Air-source heat pumps — 5.0 ISMRE2 AHRI
(dehumidification mode) 920
Water cooled (dehumidification Cooling tower condenser water 5.1 ISMRE2 AHRI
mode) 920
‘Air-source heat pump (heating — 3.2 ISCOP2 AHRI
mode) 920
Water-source heat pump Gmu’ml source, closed and open 5.0 ISMRE2 AHRI
(dehumidification mode) loop 920
Water source 4.6 ISMRE2
Water-source heat pump GYOL:HH source, closed and open 3.51SCOP2 AHRI
(heating mode) loop’ 020
Water source 4.04 ISCOP2
a. Chapter 6 contains a complete specification of the referenced standards, which include test procedures, including the reference year version of
the test procedure.
Staff Clssiication | <% b
b. Open-loop systems are rated using closed-loop test conditions. Directly Stonderd overap
[ |
T & Tec To Toic
x| | 1
CE#170 Aligns the minimum efficiency requirements with the 2022 ASHRAE 90.1.
Related
Mod: R
CEDI1- 156-22, | ELECTRICALLY-OPERATED WATER-SOURCE HEAT-PUMPS—NHNIMUM REQUIREMENTS-*
CE2D-13- I e ] [ TESTPROCEDURE
23, ENT R¥ ON-TFYPE RATING-CONDIHO [NEY a
TYPE L N
CE2D-16- 23, <317600 22 EER
CE2D-18- e
2
5 =7,000
CED1-157-22, waterto Biuh-and . e
 CE20-17- N <65000 Al ¢ 150432561
leep{eost Btuh eF
ine-mede
2, >65.000 130EER
CE2D-19- 23, Buhand
CECD1- <135.000
12-22 Btuh
air-ground——wat Btuth Al e 18-0EER
er(eosling-mode) 56+
Brine-to-air-ground <135;000 Al FrF-entering T4TEER 156132
loop-{cooting-mode) Btufh water 561
water-water-loop-(cooling- Btuh Al er 106 EER 50432
mode) 562
aterrground walercooll | Blufh Al L 163 EER S0-32
ng-moede) 56-2
Brine-to- <135;000 7 entering-wat
water-ground-oop-{cootin Btuh Al er 121 EER seus2
g-mode) 562
Water-to- <-135;000 - 68°F-entering-wat oo, 18013256~
water-watertoep-(heating- | Btufh-{coeling€ eFf E
mode) apacity)




Water-to- <-135;000 - 56°F-entering-wat ooy, 18013256~
air-ground——wat | Btufh-{cooling€ eFf E
Bfoﬁe—tek . <-135;000 - 32°F-entering-wat saeen, 18013256~
e B er E
35,00
water—waterloop-theating- | Btu/h-{cooling-¢ _ ngr_emémw Y 5@13255;
Water-to- . <-135;000 - 56°F-entering-wat dcon, 18013256~
e er 2
Brine-to-water-groundHoop-(heating-mode) | <135,000 — 32°F-entering-wat aseen, 150132562
apacity) -

_ This tabl blica- o ASHRAE 901 Table 6.8.1-15 v Operated- WaterS: Heat P Mini Effici

TABLE C403.3.2(14)
ELECTRICALLY OPERATED WATER-SOURCE HEAT PUMPS—MINIMUM EFFICIENCY REQUIREMENTS®

EQUIPMENT SIZE HEATING |SUBCATEGORY OR |MINIMUM TEST PROCEDURE?
TYPE CATEGORY SECTION |RATING CONDITION |EFFICIENCY
TYPE
Water-to-air, water  [< 17,000 Btu/h 12.2 EER
ol
loop (cooling mode) > 17,000 Bth
and < 65,000 Btu/h 13.0 EER
Al B6°F entering 1SO 13256-1
water
265,000 Btu/h
and < 135,000 13.0 EER
Btu/h
Water-to-air, ground < 135,000 59°F entering
water (cooling mode) Btu/h All water 18.0 EER 1SO 13256-1
Brine-to-air, ground loop < 135,000 77°F entering
(cooling mode) Btu/h All water 14.1 EER 1SO 13256-1
Water-to-water, water < 135,000 86°F entering
loop (cooling mode) Btu/h Al water 10.6 EER 1SO 13256-2
Water-to-water, ground < 135,000 59°F entering
water (cooling mode) Btu/h All water 16.3 EER 1SO 13256-2
Brine-to-water, ground < 135,000 77°F entering
loop (cooling mode) Btu/h Al water 12.1 EER 1SO 13256-2
Water-to-water, water < 135,000 68°F entering
loop (heating mode) Btu/h (cooling o water 1SO 13256-1
capacity)
Water-to-air, ground < 135,000 50°F entering
water (heating mode) | Btu/h (cooling o water a7cop, 1SO 13256-1
capacity) }
Brine-to-air, ground loop < 135,000 32°F entering
(heating mode) Btu/h (cooling _ water azc0p,, 150 13256.1
capacity)
Water-to-water, water < 135,000 68°F entering
loop (heating mode) Btu/h (cooling . water 37cop, 1SO 13256-1
capacity)
Water-to-water, ground < 135,000 50°F entering
water (heating mode) Btu/h (cooling - water 31cop, 1SO 13256-2
capacity)
Brine-to-water < 135,000
ground loop 150 132562
heating mode) Btu/h (cooling

For SI: 1 British thermal unit per hour = 0.2431 W, °C = (°F — 32)/1.8.
a. Chapter b contains a complete specificatipn of the referenced ftandards, which [include test procedures, including the reference year version of the test procedure

b, Single-phase, US air-Caoled heat pumps < 65,000 Btu/h are regulated as consumer products by TO CFR430. SEER, SEER2, HPSF and HPSF2 values for single-phase products are set
by the US DOE. Informative Note: See ASHRAE 90.1 Informative Appendix F

for the US DOE minimum. [Staff Classification |(urmmes Energy.
Directly Standard
Needed over iap
L I x 1 1
[action — Tas Jasnc I Jonc ]
L 1 | 1 1

CE#171 Aligns the minimum efficiency requirements with the 2022 ASHRAE 90.1.




Related Mod:
CED1- 156-22,
CE2D-13- 23,

Delete entire Table
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CE2D-19- 23,

CECD1- 12-22
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Original text of mod is not consistent with that of the 2023 FBC -EC.
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CE#172

Aligns the minimum efficiency requirements with the 2022 ASHRAE 90.1.

Related Mods:

CED1- 156-22,
CE2D-13- 23,
CE2D-16-

23,
CE2D-18-23,
CED1- 157-22,
, CE2D-17-
23,

CE2D-19- 23,
CECD1-
12-22

TABLE C403.32(16)

CEILING-MOUNTED COMPUTER-ROOM AIR CONDITIO!

EFFICIENCY REQ!

RATING-CONDITION:

STANDARD-MO | NET-SENSIBLE-
COOLING-CAPA

O EQUHRMEN oY

FFRE

REFURNAIR
{ery-bulbldewpeint)

TEST PROGEDURE
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TABLE C403.3.2(16)

CEILING-MOUNTED COMPUTER ROOM AIR CONDITIONERS—MINIMUM EFFICIENCY REQUIREMENTS

EQUIPME |STANDARD NET MINIMUM NET RATING TEST PROCEDURE?
NT TYPE |MODEL SENSIBLE | SENSIBLE COP CONDITIONS
COOLING RETURN AIR (dry
CAPACITY bulb/dew point)

< 29,000 2.05
Btu/h

229,000 2.02
Btu/h and
Ducted < 65,000

Btu/h

265,000 1.92

Air cooled with free air Blun 75°F/52°F (Class
1)

discharge condenser < 29,000 2.08
Btu/h

AHRI 1360

> 29,000 2.05
Btu/h and
Nonducted < 65,000

Btu/h

265,000 1.94
Btu/h

< 29,000 2,01
Btu/h

229,000 1.97
Btu/h and
Ducted < 65,000
Btu/h

265,000 1.87
Air cooled with free air Btu/h
discharge condenser
with fluid economizer

75'?/521)F (Class AHRI 1360

< 29,000 2.04
Btu/h

= 29,000 2.00
Btu/h and
Nonducted < 65,000

Btu/h

265,000 1.89
Btu/h

Air cooled with ducted Ducted < 29,000 1.86 75°FI52°F (Class AHRI 1360
condenser Btu/h 1)

> 29,000
Btu/h and
< 65,000 183

Btu/h

265,000 1.73
Btu/h

< 29,000 1.89
Btu/h

> 29,000 1.86
Btu/h and
Nonducted < 65,000

Btu/h

265,000 1.75
Btu/h

< 29,000 1.82
Btu/h

229,000 178
Btu/h and
< 65,000
Ducted Btu/h

265,000 1.68
Btu/h

Air cooled with fluid economizer and ducted < 29,000 1.85 75°F/52°F (Class
condenser Btu/h 1)
229,000 181

Btu/h and
Nonducted < 65,000

Btu/h

AHRI 1360

265,000 170
Btu/h

< 29,000 2.38
Btu/h

229,000 2.28
Btu/h and
Ducted < 65,000
Btu/h

265,000 218

Btu/h
. 75°F/52°F (Class

< 29,000 2.41 1)
Btu/h

Water cooled AHRI 1360

229,000 231
Btu/h and
Nonducted < 65,000
Btu/h

265,000
Btu/h 2.20




< 29,000 2.33
Btu/h
229,000 2.23
Btu/h and
< 65,000
Btu/h
Ducted
Water 265,000 213 75°F/52°F (Class AHRI 1360
cooled Btu/h 1)
o <29,000 236
Btu/h
econo
mizer 229,000 2.26
Btu/h and
Nonducted < 65,000
Btu/h
265,000 2.16
Btu/h
< 29,000 1.97
Btu/h
=29,000 193
Btu/h and
Ducted < 65,000
Btu/h
265,000 1.78
Btu/h o o)
Glycol cooled TSHISZ'E (Class AHRI 1360
<29,000 2.00 1
Btu/h
=29,000 1.98
Btu/h and
Nonducted < 65,000
Btu/h
265,000 1.81
Btu/h
< 29,000 1.92
Btu/h
229,000 1.88
Glycol cooled with fluid ucted Btu/h and 75°F/52°F (Class
economizer < 65,000 1)
Btu/h
265,000 173
Btu/k
o AHRI 1360
Nonducted < 29,000 1.95
Btu/h
=29,000
8tu/h and e
< 65,000
Btu/h e
For SI: 1 Bitish thermal urfitperheur= 4p—26-={°F — 32)/1.8, COP = (Btu/h x hp)/(2,550.7)
a. Chapter 6 contains a complete specificatidn of the refereficed standards, which inglude test procedurds, including the
reference year version of the test procedure. [Staff Classification | corretates | Enerey
Needed __|overiap
L Ix 1 1
[Action s Tsnc o [onc
1 I I

CE#173 Renumbers equation.

Related Mods: C403.3.2.1 Water-cooled centrifugal chilling packages. Equipment not designed for operation at AHRI Standard
550/590 test conditions of 44.00°F leaving and 54.00°F entering chilled-fluid temperatures, and with 85.00°F entering
and 94.30°F leaving conc fluid rres, shall have i full-load kw/ton (FL) and part- load rating
requirements adjusted using the following equations:

_ Equation 4-56—
FLagy=FLIKagy Equation 4-67
PLV y = IPLV.IP/K g5
[Staff Classification |(wr=\i!es Iznm I
oty [stancare
Needed |overiap
L 1 X 1
| - Toc  To T oic
L | I I 1

CE#174 Adds a new Section C403.3.4.

It requires combustion air positive shutoff control, and fan motors larger than 10 hp require a variable speed drive or control rather than a modulated fan air flow. This change increase the
tringency of the code, Adds a new subsection C403.3.4.1 ection C403.3.4,

Related Mods: €403.3.4 Boilers. Boiler systems shall comply with the following

CEPI-97- 21, 1. Combustion air positive shutoff shall be provided on all newly installed boiler systems that meet one or more of the following conditions:

CED1- 158-22 1.1. The total input capacity is not less than 2,500,000 Btu/h (733 kW) and one or more of the boilers are designed to operate with a

nonpositive vent static pressure.
1.2. Any stack serving the boiler system is connected to two or more boilers with a total combined input capacity of not less than 2,500,000 Btu/h
(733 kw)
2. Newly installed boilers or boiler systems with a combustion air fan motor nameplate horsepower rating of 10 horsepower (7.46
kW) or more shall comply with one of the following
2.1. The fan motor shall be variable speed
2.2. The fan motor shall include controls that modulate fan airflow as a function of the load to a speed 50 percent or less of
design air volume
C403.3.4.1 Boiler oxygen concentration controls. Newly installed boilers with an input capacity of 5,000,000 Btu/h (1465
kW) and steady state full-load than 90 percent shall maintain stack-gas oxygen concentrations not greater than the values
specified in Table C403.3.4.1. Combustion air volume shall be controlled with respect to measured flue gas oxygen
concentration. The use of a common gas and combustion air control linkage or jack shaft is not permitted
Exception: These concentration limits do not apply where 50 percent or more of the
boiler system capacity serves Group R-2 occupancies.




€403.3.4-C403.3.4.2 Beik Boik " ith—design—input_of ter than 1,000,000 Btu/h (203 kW) shall e with £

¥
" tio-specified-in Table €403.3.4.2

The system turndown requirement shall be met through the use of multiple single-input boilers, one or more modulating

boilers ora ination of single-input and ing boilers . Staff Classification [ Correlates | Energy.
Needed loveriap
L | 1 1
| | EST— Torc
L | I 1 1
FSEC — Anticipated energy impact on FBC-EC — Decrease
CE#175 Adds a new table C403.3.4.1.
Related
Mods: TABLE C403.3.4.1
CEPI-97- BOILER OXYGEN CONCENTRATIONS
21.
CED1- 158-22 BOILER MAXIMUM STACK-GAS OXYGEN CONCENTRATION®
APPLICATION
Commercial boilers or where < 10% of the boiler system capacity is used for process 5%
applications at design conditions
Process boilers 3%
a. Concentration levels measured by volume on a dry basis over firing rates of 20 to 100 percent. These concentration limits do not apply where 50
percent or more of the boiler system capacity serves Group R-2 occupancies.
Staf Gsafication [ Corremtes | enerey
oirecty [ standars
Needed |overiap
L I x I |
[Betion a5 Jasnc I Jorc
L | | | [
CE#176 Renumbers Table C403.3.4.
Related
Mods: AbedesSA
CEPI-97-21, |BOILER TURNDOWN Staf Glassfication |cmm Ererey IMIap
oty [stancaro
L Ix 1 1
CED1-
oo [ Tsic o Torc
158-22  — —
CE#177 Replaces the text “Each heating” with “Heating” and updates referenced section. Replaces the text “building envelope” with “building thermal envelope” in

the exception.

Related Mods:

€403.4 Heating and cooling system controls.

Each-heatingH d-cooti hattb ded with I ith Sections-£403-4-1 throtush €403-4-8
& ESY = -4

CEPI-99- 21, C403.4.1 Thermostatic controls. The supply of heating and cooling energy to each zone shall be controlled by individual
CED1-92- 22 thermostatic controls capable of responding to temperature within the zone . Where humidification or dehumidification or both is
provided, not fewer than one humidity control device shall be provided for each humidity control system.
Exception: Independent perimeter systems that are designed to offset only building thermal envelope heat losses, gains
or both serving one or more perimeter zones also served by an interior system provided that both of the following conditions
are met:
C403.4.1.1 Heat pump supplementary heat. Heat pumps having supplementary electric resistance heat shall have
controls that limit supplemental heat operation to only those times when one of the following applies:
1. The vapor compression cycle cannot provide the necessary heating energy to satisfy the thermostat setting.
2. The heat pump is operating in defrost mode.
3. The vapor compression cycle malfunctions.
4. The thermostat malfunctions. [Staff Classification [ Correlates | Enerey
Needed _|overiap
L 1 X 1
[ m o o T onc
x 1
CE#178 Revises thermostat deadband requirements for zones with heating and cooling controls.

°F °C °F °C

Requires: separately adjustable cooling and heating set-points, minimum dead band range of 1 (0.56 ), and capable of supporting a dead band range of 5 (3 ). Also revises the exceptions.

Related Mods:

C403.4.1.2 Deadband. Where used to control both heating and cooling, zone thermostatic controls shall:

CEC2D- 6-23 be-configredto-provid B o £ notless-than BoF2.85C)-within-which-the-supply-of heating-ane
1 soth is-shut o of reduced to-a min
genergy -
1. Have separate setpoints for heating and cooling, each individually adjustable
2. Be capable of and initially configured to provide a temperature range or deadband between the two setpoints of not less than 5°F
(3°C) within which the supply of heating and cooling energy to the zone is shut off or reduced to a minimum
3. Have a minimum deadband of not less than 1°F (0.56°C) when setpoints are adjusted
Exceptions:
1. Thermostats requiring manual changeover between heating and cooling modes.
2. Occupancies or applications where applicable codes or accreditation standards requiring precision in indoor
temperature control
de-offieial —shall b d o be initially-configtred ess than 1°F(0.56°C) dead
PP - P &
band-
Sttt Casiiaton [coretes [enerey
ovecty[standara
Neesed _|oversp
FSEC — Anticipated energy impact on FBC-EC — Decrease | L Ix I I
= - I
CE#179 Adds new Section C403.4.1.3. This is mainly a clarification but may increase the stringency in some circumstances. Renumbers Section C403.4.1.3 and revises the requirement that mechanical or

software means must be used to prevent heating set-point and cooling set-point overlap. In some situation the
tringency mav increase ection €403.4.1.4 Section C403.4.1.5

Related Mods:

CEC2D- 6-23

€403.4.1.3 Setpoint adjustment and display. Where thermostatic control setpoints are capable of being adjusted by occupants or HVAC system
operators, the adjustment shall be independent for the heating setpoint and the cooling setpoint; when one setpoint is changed, the other shall not

change except as needed to maintain the minimum deadband required by Section C403.4.1.2. For thermostatic controls that display setpoints, both the
heating and cooling setpoints shall be displayed simultaneously, or the setpoint of the currently active mode (heating or cooling) shall be displayed along

with an indication of that mode.
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Exception: Control of heating or cooling provided by site-recovered energy or transfer air that would otherwise be
exhausted.
€403.4.1-5-C403.4.1-6 Hot water-beiler-outch thack control_Hot water boilers that supphy-heat to-th

poly
building through one- or two-pipe heating systems shall have an outdoor setback control that lowers the boiler water
temperature based on the outdoor temperature.

StafCassiication | corretes | enerey
o ) . ) Directly Standara[Overlap
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FSEC — Anticipated energy impact on FBC-EC — Decrease
CE#180 Renames the section and makes editorial changes for clarification.
The change exempts Dwelling and Sleeping units from the optimum start and stop requirement. The exemption may decrease the stringency.
Related Mods: C403.4.2.3
CEPI- 100-21, pt tart and-stop-Automat " tart-and-stop-controls-shall-be provided-§ h heating-and-cool " th
CED1- 160-22 direct control-otindividual 5 HVAGC systemThe autematic-opt tartcontrols-shal-b gired-t ditist the-dail
tartt £ the-heat d-cool 1o HVAC syst dertob h to-the-desired o i
& S ¥ P P P
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Exception: Dwelling units and sleeping units are not required to have optimum start controls.
Original text is not consistent with that of the 2023 FBC — EC e | BT T
N over ip
L 1 | I
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CE#181 Reserved
Related Mods: €403.4.6 Reserved
CEPI-99- 21,
CEC2D- 1-23,
CEDL- 36122, |, 1 inal text is not consistent with that of the 2023 FBC — EC
riginal text is not consistent with that of the - T e —
ceon- 16422 % B e I“‘ I
Nee over ip
L 1 | I
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CE#182 Renumbers Section C402.5.11, renames the section titled “Operable openings interlocking” and revises the provision.
Reduces HVAC system disabling cut-out time to 5 minutes from 10 minutes. Adds six new exemptions
Related Mods: €402.5.11_C403.4.7 Operable_openings ing—Heating and coolingsyst trols_foroperable_openingstothe outdeors—Wh
CEPI-65- 21, panciesutilize_sperable_opentngs—to—All-deors—f toth . 4 ai-other operable-op P
2
CEDI1- 160-22 he-otitd b ; han-40-square feet {37-m% when—fully-open-shatih " hthe—h
ool Th 1s-shattbe-configured-to-do-the-folk b
g
5 minutes of opening:
i b ings-shatb ith the-heating and-cooli ise-the-cooli " °F(32°C) and-t heh
7 PeRing: 3 &5y & setpr {32:6}
S5oF (33°€) b y The-ch b
g ti3€} P peRing-isop &
o hatt ithin-10-mi £ opening th b
P pening P peRing:
1. Disable mechanical heating to the zone or reset the space heating temperature setpoint to 55°F (12.5°C) or less
2. Disable mechanical cooling to the zone or reset the space cooling temperature setpoint to 90°F (32°C) or more. Mechanical cooling can remain enabled if
the outdoor air temperature is below the space temperature.
Exceptions:
1
" : ithth ion-offoodth " " b he HVAC loads-of —_— "
prep: ¥P
o b Losingd
paney- o 3
2. Emergency exits with an automatic alarm that sounds when open.
3. Operable openings and doors serving enclosed spaces without a thermostat or heating or cooling temperature sensor.
4. Separately zoned areas associated with the preparation of food that contain appliances that contribute to the heating or cooling loads of a restaurant or
similar type of occupancy.
25 hatutit head forthe fi £ th h o by-th
5 P PP ¥
code official
£ heret din-th 4 and " bk
—6: P ¥
7. Operable openings into spaces served by radiant heating and cooling systems.
8. Alterations where walls would have to be opened solely for the purpose of meeting this requirement and where
approved .
9. Doors served by air curtains meeting the requirements of Section C402.6.6. St cassiicaton [corremes [ enerey
Original text is not consistent with that of the 2023 FBC — EC FSEC — Anticipated energy impact on FBC-EC — Decrease Directly i“":;'ﬂ s
e verap
x
E s | EST— Torc
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CE#183 Adds new Section C403.4.8 and three subsections. This change adds clarifications to humidity control requirements and allows lower relative humidity where mechanical cooling is used for

temperature control. No impact on construction costs but may avoid si i and process that reduces energy use. May decrease the stringency in some
circumstances. Adds new Section C403.4.8.1. Adds new Section
£4034 dds n, tion CA03 4




Related Mods:

€403.4.8H and controls. Hur and ication controls shall be in accordance with this section.
€403.4.8.1 Dehumidification. Humidistatic controls shall not use mechanical cooling to reduce the humidity below the lower of a dew point of 55°F
(13°C) or relative humidity of

60 percent in the coldest zone served by the system. Lower humidity shall be permitted where mechanical cooling is being used for
temperature control

Exceptions:
1. Where approved, systems serving zones where specific humidity levels are required, such as museums and hospitals, and where
humidistatic controls are capable of and configured to maintain a dead band of at least 10 percent relative humidity where no active
humidification or dehumidification takes place.

2. Systems serving zones where humidity levels are required to be maintained with precision of not more than 5 percent relative
humidity to comply with applicable codes or accreditation standards or as approved by the authority having jurisdiction.
€403.4.8.2 Humidification. Humidistatic controls shall not use fossil fuels or electricity to produce relative humidity above 30
percent in the warmest zone served by the system

Exceptions:

1. Where approved , systems serving zones where specific humidity levels are required, such as museums and hospitals, and where
humidistatic controls are capable of and configured to maintain a deadband of at least 10 percent relative humidity where no active
humidification or dehumidification takes place.

2. Systems serving zones where humidity levels are required to be maintained with precision of not more than 5 percent relative
humidity to comply with applicable codes or accreditation standards or as approved by the authority having jurisdiction.
C403.4.8.3 Control interlock. Where a zone is served by a system or systems with both humidification and
dehumidification capability, means such as limit switches, mechanical stops, or for DDC systems, software programming,
shall be provided capable of and configured to prevent simultaneous operation of humidification and dehumidification
equipment.

Exception: Systems serving zones where humidity levels are required to be maintained with precision of not more than +5
percent relative humidity to comply with codes or accreditation standards or as approved by the authority having
jurisdiction.

St Cassfcation [Coreotes [ eneey
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FSEC — Anticipated energy impact on FBC-EC — Decrease

CE#184

Removes air-economizer exception for VRF systems installed with a dedicated outdoor air system(DOAS) but adds an air-economizer exemption for DX systems with multi stage compressor
capacity less than 54 kBtuh used with DOAS. Reduces the stringency by adding exception for the most common used

DX system tvpe:

Related Mods:

€403.5 Economizers. Economizers shall comply with Sections €403.5.1 through C403.5.5.
An air or water economizer shall be provided for the following cooling systems:

CEPI- 103-21 3. Individual fan systems with cooling capacity greater than or equal to 270,000 Btu/h (79.1 kW) in buildings having a Group R
occupancy.
The total supply capacity of all fan cooling units not provided with economizers shall not exceed 20 percent of the total supply capacity of
all fan cooling units in the building or 1,500,000 Btu/h (440 kW), whichever is greater.
Exceptions: Economizers are not required for the following systems.
1. Individual fan systems not served by chilled water for buildings located in Climate Zones 0A, 0B, 1A and 1B.
2. Where more than 25 percent of the air designed to be supplied by the system is to spaces that are designed to be humidified above 35°F (1.7°C)
dew-point temperature to satisfy process needs.
3. Systems expected to operate less than 20 hours per week.
4. Systems serving supermarket areas with open refrigerated casework.
5. Where the cooling efficiency is greater than or equal to the efficiency requirements in Table C403.5(2).
6. Systems that include a heat recovery system in accordance with Section C403.11.5.
7. VREsyst salled with-a-dedicated-outdoor air system- - Direct
fan-coit ruip th-ar-capacityless than 54,000 Btu/h (158 KW} and-multiple-st. £ comp p talted with
B
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CE#185 Revised the provision to clarify how to relieve excess outdoor air during economizer operation when the building is pressurized. Two options are provided that add to design flexibility.

Related Mods:

€403.5.3.4 Relief of excess outdoor air.

CEPI-106-21 ystems shalk-be-capable-of-relieving-Systems shall provid £ the-foll s to-rel sl o
tion-t " izing the_building —The reliefairoutiet_shallbetocated & o reci ioninte-the build
P s P 3 G- E
1. Return or relief fan(s) meeting the requirements of Section €403.11.1
2. A barometric or motorized damper relief path with a total pressure drop at a design relief airflow rate less than 0.10 inches water
column (25 Pa) from the occupied space to the outdoors. Design relief airflow rate shall be the design supply airflow rate minus any
continuous exhaust flows, such as toilet exhaust fans, whose makeup is provided by the
economizer system.
The relief air outlet shall be located to avoid recirculation into the building. Seatt Covsfication [Corremres [ Enevey
I 1
[ Toc To Toc ]
I | 1
CE#186 Revised the minimum airflow requirement for VAV systems.

For the DDC systems the minimum flow can be sized using the ASHRAE 62.1 minimum ventilation requirement per the Simplified Ventilation Procedure. The modification provides design

flexibility and in some cases may reduce energy cost.




Related Mods:

€403.6 Requirements for mechanical systems serving multiple zones. Sections C403.6.1

CEPI- 107-21 through C403.6.9 shall apply to mechanical systems serving multiple zones .
€403.6.1 Variable air volume and multiple-zone systems. Supply air systems serving multiple zones shall be variable air volume (VAV) systems that have zone
controls configured to reduce the volume of air that is reheated, recooled or mixed in each zone to one of the following:
1. Twenty-Thirtyp tofth design-peak supply-for-syst th-dliveet dligitet £ {BDC)and-30-p + for-other syst
2. Systems with DDC where all of the following apply:
2.1. The airflow rate in the deadband between heating and cooling does not exceed
20 percent o th design-peak supply-rate o higher-the highest of the allowed rates-tnder it 4, and S £ this sect
2.2. The first stage of heating modulates the zone supply air temperature setpoint up to a maximum setpoint while the airflow is maintained at the deadband
flow rate.
2.3. The second stage of heating modulates the airflow rate from the deadband flow rate up to the heating maximum flow rate that is less than 50 percent of
the zone design peak supply rate.
3. The outdoor airflow rate required to meet the minimum ventilation requirements of
Chapter 4 of the International Mechanical Code .
4. The minimum primary airflow rate required to meet the Simplified Procedure ventilation requirements of ASHRAE 62.1 for the zone and is permitted to be
the average airflow rate as allowed by ASHRAE 62.1.
4 v-high th b to-red sy Fenerey
by offsetting reheat/recool energy losses through a reduction in outdoor air intake for the system as approved by the code official .
5. 6. The airflow rate required to comply with applicable codes or accreditation standards such as pressure relationships or minimum air change rates.

Original text is not consistent with that of the 2023 FBC — EC e
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CE#187 Replaces referenced code Sections “C403.7.1 through C403.7.7” with “C403.7.1 through C403.7.9.” Revised demand control ventilation (DCV) requirements. Modified the minimum floor area

threshold for the DCV requirement by climate zones.
Spaces served with heat recovery exemptions are now based on climate zone and floor area; the exception now applies to small floor areas only and is, hence, more restrictive. Increase the DCV.
stringency for climate zone 1A and 2A.

Also, adds one new exception: ventilation system design professional engineers prevent the maximum limit of contaminant concentration from being higher than that obtainable by the required
outdoor ventilation rate and maintain a ventilation threshold of 15% or higher.

Related Mods:

C403.7.1 Demand control ventilation. Demand control ventilation (DCV) shall be provided for all single-zone systems required
to comply with Sections C403.5 through C403.5.3 and spaces
2 and

argerthan 500 square feet (46.5 m ith g load-of 15 peopl
or greater per 1,000 square feet (93 m?) of floor area, as established in Table 403.3.1.1 of the
i i de —and e by syst ith £ th B
7 ¥-5Y 5
1 ie—sidh 125 Sp itk i provided by singh yot b

o ; ded +th Section—C403.5

p
2. Spaces larger than 250 square feet (23 m?) in Climate Zones 5A, 6, 7, and 8 and spaces larger than 500 square feet (46.5 m?) in other climate
zones that have a design occupant load of 15 people or greater per 1,000 square feet (93 m?) of floor area, as established in Table 403.3.1.1 of the
International Mechanical Code , and are served by systems with one or more of the following:

2.1. An air-side economizer.

2.2. Automatic modulating control of the outdoor air damper.

2.3. Adesign outdoor airflow greater than 3,000 cfm (1416 L/s).
2 ; ; srobof the outd o

Adesh ek ) terthan-3.000-cfm{1416-L/s}
& & g e

Exceptions:

1. SystemsSp 4 ith-enerey y ; Section C403.7.4.2 514 that have o o
1.1. 6,000 square feet (557 m?) in Climate Zone 3C.

1.2. 2,000 square feet (186 m?) in Climate Zones 1A, 3B and 4B.

1.3. 1,000 square feet (93 m?) in Climate Zones 2A, 2B, 3A, 4A, 4C, 5 and 6.

1.4. 400 square feet (37 mz) in Climate Zones 7 and 8.

2. Multiple-zone systems without direct digital control of individual zones communicating with a central control panel.

3. Spaces served by Muttiple-rmcttist " jth-a-design-outdoor siFflow-ess-than 750-cfrr-{354-L/s):

4. Spaces where more than 75 percent of the space design outdoor airflow s required for makeup air that is exhausted from the space or transfer
air that is required for makeup air that is exhausted from other spaces.

5. Spaces with one of the following occupancy classifications as defined in Table

403.3.1.1 of the International Mechanical Code : correctional cells, education laboratories, barber, beauty and nail salons, and bowling alley seating
areas.

6. Spaces where the registered design professional demonstrates an engineered ventilation system design that:

6.1. Prevents the maximum concentration of contaminants from being more than that obtainable by the required rate of outdoor air
ventilation

6.2. Allows the required minimum design rate of outdoor air to be reduced by not less than 15 percent.
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CE#188

flow rate.

Renamed the title of Section C403.7.2, and revised the provision to comply with Section C404.1 of IMC. Also modified the exception to be based on the fan motor power instead of the




Related Mods:
CECPI-6- 21,
CED1- 166-22
FBC C403.2.6.
2

: C403.7.2 parking-F §-garag - parking—garag
automobiles operating under their own power_shall employ carbon monoxide detectors applied in_conjunction with nitrogen
dioxide detectors and automatic controls configured to_stage fans or_modulate fan average airflow rates to 50 percent or
less of design capacity, or intermittently operate fans less than 20 percent of __the occupied time or as required to maintain acceptable

contaminant levels in accordance  with International Mechanical Code provisions. Failure of contamination-sensing
dovi hall 7 3
P

gl £ Syt

K trof K efor st handh
£}

employed in enclosed parking garages shall comply with Section 404.1 of the M ical Code and the following:

1. Separate ventilation systems and control systems shall be provided for each parking garage section

2. Control systems for each parking garage section shall be capable of and configured to reduce fan airflow to not less than

0.05 cfm per square foot [0.00025 m? /(s x m?)] of the floor area served and not more than 20 percent of the design capacity.

3. The ventilation system for each parking garage section shall have controls and devices that result in fan motor demand of not more than 30
percent of design wattage at 50 percent of the design airflow.

+ 1 A n total " " b
3

1 ith—a totalexhaust ity tess than-8.000—efm-{3. 7551 ith it terms that do-notutilize h

thath

" it + " tio-that ds 1125 efm/hp(710 /s kW) and-do-not utilize h
7 Pt }

Nothing in this section shall be construed to require more than one parking garage section

in any parking structure.
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CE#189

Adds new exception: "Units that heat the airstream using only series energy recovery when representative building loads or outdoor air temperature
indicates that the majority of zones require cooling in Climate Zones OA, 1A, 2A, 3A, and 4A.”

Related Mods:

C403.7.3 Ventilation air heating control. Units that provide ventilation air to multiple zones and operate in conjunction with zone heating and cooling systems shall not use

CEPI-112-21 [heating or heat recovery to warm supply air to a temperature greater than 60°F (16°C) when representative building loads or outdoor air temperatures indicate that the majority of
zones  require cooling.
Exception: Units that heat the airstream using only series energy recovery when representative building loads or outdoor air temperature indicates that the majority of zones
require cooling in Climate Zones 0A, 1A, 2A, 3A and 4A.
Original text is not consistent with that of the 2023 FBC - EC

CE#190

Revised the subsection to include sensible recovery efficiency (SRE) and net moisture transfer (NMT) requirements as an alternative to enthalpy recovery ratio requirement. Revises two existing
exceptions. Exception item #4 only applies to climate zones 5 through 8. Exception item #7 only applies to climate
ones 0 throueh 4 and has a minimum SERR value 0f 0.4

Related Mods:
CEPI- 113-21,
CECD1- 25-22,
CED1- 167-22

C403.7.4 Energy recovery systems. Energy recovery ventilation systems shall be provided as specified in either Section C403.7.4.1 or
€403.7.4.2,as applicable.

€403.7.4.1 Nontransient dwelling units. Nontransient dwelling units shall be provided with outdoor air energy recovery ventilation systems
complying with

theak tio— of notlessthan 50 tat
By 4 P

1. The system shall have an enthalpy recovery ratio of not less than 50 percent at cooling design condition and not less than 60 percent at heating
design condition

2. The system shall have a sensible recovery efficiency (SRE) that is not less than 65 percent at 32°F (0°C) and in Climate Zones OA, 1A, 2A and 3A
shall have a net moisture transfer (NMT) that is not less than 40 percent at 95°F (35°C). SRE and NMT shall be determined from a listed value or from
interpolation of listed values at an airflow not less than the design airflow, based on testing in accordance with CAN/CSA C439.

Exceptions:

1. Nontransient dwelling units in Climate Zone 3C.

2. Nontransient dwelling units with not more than 500 square feet (46 m?) of

conditioned floor area in Climate Zones 0, 1, 2, 3, 4C and 5C.

3. Enthalpy recovery ratio requirements at heating design condition in Climate Zones 0, 1 and 2.

4. Enthalpy recovery ratio requirements at cooling design condition in Climate Zones 4, 5, 6, 7 and 8.
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CE#191 Revises two existing exceptions. Exception item #4 only applies to climate zones 5 through 8. Exception item #7 only applies to climate zones O through 4 and has a minimum SERR value of 0.4.

Related Mods:
CEPI- 116-21

C403.7.4.2 Spaces other than nontransient dwelling units. Where the supply airflow rate of a fan system serving a space other than a
nontransient dwelling unit exceeds the values specified in Tables C403.7.4.2(1) and €403.7.4.2(2), the system shall include an energy
recovery system. The energy recovery system shall provide an enthalpy recovery ratio of not less than 50 percent at design conditions.
Where an air economizer is required, the energy recovery system shall include a bypass or controls that permit operation of the
economizer as required by Section C403.5.

Exception: An energy recovery ventilation system shall not be required in any of the following conditions:
1. Where energy recovery systems are by the i ical Code .
2. Laboratory fume hood systems that include not fewer than one of the following features:

2.1. Variable-air-volume hood exhaust and room supply systems configured to reduce exhaust and makeup air
volume to 50 percent or less of design values.

2.2. Direct makeup (auxiliary) air supply equal to or greater than 75 percent of the exhaust rate,
heated not warmer than 2°F (1.1°C) above room setpoint, cooled to not cooler than 3°F (1.7°C) below

room setpoint, with no humidification added, and no simultaneous heating and cooling used for



11. Commercial kitchen hoods used for collecting and removing grease vapors and smoke

Original text is not consistent with that of the 2023 FBC - EC | | [«

w

. Systems serving spaces that are heated to less than 60°F (15.5°C) and that are not cooled.

4. Heating energy recovery where Whi than 60 percent-of the-outdoor heat gy-is-provided from st
itesol limat S through
gy gh-8-
5. Enthalpy recovery ratio requirements at heating design condition in Climate Zones 0, 1and 2.
6. Enthalpy recovery ratio requirements at cooling design condition in Climate Zones 3C, 4C, 5B, 5C, 68, 7 and 8.
7. Systems in Climate Zones O through 4 requiring dehumidification that employ series energy recovery
; th-the-coolingcoiland b ERR6£0.40.
8. Where the largest source of air exhausted at a single location at the building exterior is less than 75 percent of

the design outdoor airflow rate.
9. Systems expected to operate less than 20 hours per week at the outdoor air percentage covered by Table
€403.7.4.2(1).
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CE#192

Clarifies the provision to require demand control ventilation (DCKV) for Kitchen exhaust hood systems serving Type | only.
Revised an existing exception and added a new exception, “An energy recovery ventilation system installed on the kitchen exhaust with a sensible heat
recovery effectiveness of 240 percent on not less than 50 percent of the total exhaust hood airflow.” No change in stringency.

Related Mods:
CEPI-9- 21
FBC—
C403.2.8

C403.7.5 Kitchen exhaust systems. Replacement air introduced directly into the exhaust hood cavity shall not be greater than 10
percent of the hood exhaust airflow rate. Conditioned supply air delivered to any space shall not exceed the greater of the following:

1. The ventilation rate required to meet the space heating or cooling load.

2. The hood exhaust flow minus the available transfer air from adjacent space where available transfer air is considered to be that portion of
outdoor ventilation air not required to satisfy other exhaust needs, such as restrooms, and not required to maintain pressurization of adjacent
spaces.

Kitchen exhaust hood systems serving Type | exhaust hoods shall be provided with demand control kitchen ventilation (DCKV) controls
where a kitchen or kitchen/dining facility has a total Type | kitchen hood exhaust airflow rate greater than 5,000 cubic feet per minute
(2360 L/s). DCKYV systems shall be configured to provide a minimum of 50 percent reduction in exhaust and replacement air system
airflow rates. Systems shall include controls necessary to modulate exhaust and replacement air system airflows in response to
appliance operation and to maintain full capture and containment of smoke, effluent and combustion products during cooking and idle
operation. Each hood shall be a factory-built commercial exhaust hood listed by a nationally recognized testing laboratory and shall have
a maximum exhaust rate as specified in Table C403.7.5.
Where total kitchen—hood—exhaustairf te is greater than 5,000 efm (2360 Lis), eachhoed shall be—a fack
built haust hood-isted- b i izod testi i i ith UL

10_Each hood-shall-h

haustrat peecified-in-Fable C403.7-5-and-shalt e with £ th

haust—airflow:
Where a single hood, or hood section, is installed over appliances with different duty ratings, the maximum allowable flow rate for the
hood or hood section shall be based on the req for the highest duty rating under the hood or hood section.

Exceptions:

UL 710 Histed-exhaust hood

thath o haust te not terthan-250-cubic feet te (1181 I foot {305 £ hood-th
g & P P

+ Kiteh Kitchen/d facitit th o totalkitehen—hood-exhatstairk e lessth 2 L

g ;
2. Where allowed by the International Mechanical Code, an energy recovery ventilation system is installed on the kitchen
exhaust with a sensible heat recovery effectiveness of not less than 40 percent on not less than 50 percent

of the total exhaust hood airflow.
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CE#193

Deletes the text “Card key controls comply with these requirements.”

Related Mods:

C403.7.6 Automatic control of HVAC systems serving guestrooms. In Group R-1 buildings containing more than 50 guestrooms, each guestroom shall be provided with

CEPI- 169-21 controls complying with the provisions of Sections C403.7.6.1 and C403.7.6.2.
~nmnhs with thaea ram iramante
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CE#194 Made editorial changes by adding the texts “elevator”, “or by thermostatic control systems”, and deleting the text “or” for clarity.
Related Mods: | C403.7.7 Shutoff dampers. Outdoor air intake and exhaust openings and stairway and shaft vents shall be provided with Class | motorized dampers. The dampers shall have
CEPI-118-21 | an air leakage rate not greater than 4 cfm/ft 2(20.3 L/s x m?) of damper surface area at 1.0 inch water gauge (249 Pa) and shall be labeled by an approved agency when tested in
FBC C403.2.4. accordance with AMCA 500D for such purpose.
3 Outdoor air intake and exhaust dampers shall be installed with automatic controls configured to close when the systems or
spaces served are not in use or during unoccupied period warm-up and setback operation, unless the systems served require outdoor or exhaust air in accordance with the
International Mechanical Code or the dampers are opened to provide intentional economizer cooling.
Stairway and elevator shaft vent dampers shall be installed with automatic controls configured to open upon the activation of any fire alarm initiating device of the building’s fire
alarm system, erth P - to-theh —or b
thermostatic control systems.
SEaft Classfation | Coreites | eneray
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CE#195 Adds a new Section C403.7.8.

Occupied standby controls are required in the following space types: postsecondary classrooms, lecture rooms, and training rooms; Conference/meeting/multipurpose rooms;
Lounges/breakrooms; Enclosed offices; Open-plan office areas; and Corridors.

The change incurs minimal or no construction cost increase while reduces lighting and fan power energy. This change is cost-effective and already included in the 2022 ASHRAE 90.1 code.
Adds new subsection C403.7.8.1. Adds new subsection C403.7.8.1.1.

Related




Mods: €403.7.8 Occupied standby controls. The following spaces shall be equipped with occupied standby controls in accordance
with Section €403.7.8.1 for each ventilation zone:
CEPI- Postsecondary classrooms, lecture rooms and training rooms.
10821, 2. Conference/meeting/multipurpose rooms.
CED1- 168-22, 3. Lounges/breakrooms.
CE2D-24- 23 4. Enclosed offices
5. Open-plan office areas
6. Corridors.
Exception: Zones that are part of a multiple-zone system without automatic zone flow control dampers.
€403.7.8.1 Occupied-standby zone controls. Within 5 minutes of all spaces in that
z0ne entering occupied-standby mode , the zone control shall operate as follows:
1. The active heating setpoint shall be set back by not less than 1°F (0.55°C)
2. The active cooling setpoint shall be set up by not less than 1°F (0.55°C)
3. All irflow supplied to the zone shall be shut off whenever the space temperature is between the active heating and
cooling setpoints.
4. Multiple-zone systems shall comply with Section C403.7.8.1.1.
€403.7.8.1.1 Multiple-zone system controls. Multiple-zone systems required to automatically reset the effective
minimum outdoor air setpoint, per Section C403.6.6, shall reset the effective minimum outdoor air setpoint based on a
zone outdoor air requirement of zero for all zones in occupied-standby mode . Sequences of operation for system outside
air reset shall comply with an approved method
e |
Directly ‘Standard (Over lap
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CE#196 Adds a new Section C403.7.9.

This change prohibits integrated central fan system design for ventilation air delivery.

Related Mods:

C403.7.9 Dwelling unit ventilation system. A fan that is the air mover for a heating or cooling system that serves an individual
dwelling unit shall not be used to provide outdoor air.
Exception: Where the fan efficacy is not less than 1.2 cubic feet per minute (0.56 L/s) of outdoor airflow per watt when there is no

CEPI- 120-21
demand for heating or cooling
Sttt Gasiiaton [coreres | enerer
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CE#197 Editorial changes for clarification.
Related Mods: . . "
€403.8 Fans and fan controls. Fans in HVAC systems shall comply with Sections C403.8.1
CEPI- 119-21, through C403.8.6.1.
CECD1- 17-22 €403.8.1 Allowable fan horsepower.
Each_H havi L Where th " H h
y g ¥
5 hp (3.7 kW) at fan system design conditions , it shall not
4 hon_the allowable-tota! bt o (Option—2)_sh fiod in Table-€463.8.2(4
fan-sy p-tOp Sarsy p—{Op ) P t
Yosuch 4 HVACE Lol inchude This inchid 1 hatst ek £ s
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P y p g g 3 g
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Exceptions:
1. Hospital, vivarium and laboratory systems that utilize flow control devices on exhaust or return to maintain space
pressure relationships necessary for occupant health and safety or environmental control shall be permitted to use variable
volume fan power limitation.
2. Individual exhaust fans with motor nameplate horsepower of 1 hp (0.746 kW) or less are exempt from the allowable fan
horsepower requirement.
StaftCasiaton [Corores [enerey
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CE#198 Editorial changes for clarification.

Related Mods:

'C403.8.4 Fractional hp fan motors. Motors for fans thal are not less than 1/;, hp (0.062 kW) and are less than 1 hp (0.746 kW) shall be electronically commutated motors or shall have a minimum motor efficiency of 70 percent, rated in accordance with DOE 10 CFR

FBC C403.2.1 |31 These motors shall have the means to adjust motor spee for either balancing or remote control. The use of beltciven fans fo sheave adjustments for airlow balancing instead of a varying motorspeed shall be permitied
24
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CE#199 Revises Section C403.8.5 for clarity, adds three new exceptions that preempts the federal regulations and aligns the section with ASHRAE 90.1 and Energy

Star requirements. No change in stringency.

Related Mods:
CEPI- 121-21
FBCC403..2.1
27

C403:8.5 Low-capacity ventlation fans. Mechanical ventilation system fans with motors less than 1/, hp (0.062 W) in capacity shall meet the efficacy requirements of Table C403.85 _at one or more raling points. Airflow shall be (ested in accol i the test

listed . The airflow shall be reported in the product isting or on the label. Fan from the input power and airf

procedy alues reported in

icacy shall be reported in the productlsting or shall be

n4ine fans shall b tility room fans shall

rmined at a static pressure not less tha

0.2 inch w.c. (49.8 Pa). Fan effica

for ods, bathroom and

label. Fan

range

than 0.1 inc

Exceptions:
1. Where ventilation fans are a component of a listed heating or cooling appliance.

2. Dryer exhaust duct power ventilators, domestic range hoods and domestic range booster fans that operate intermittently.
3. Fans in radon mitigation systems.

4. Fans not covered within the scope of the test methods referenced in Table | [sffcasiication [coreiates [ enerey
€403.8.5. |m.emy Standard
Needed over iap
5. Ceiling fans regulated under 10 CFR 430, Appendix U. [ 1 X I T
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CE#200

Updates Table C403.8.5 by adding test procedure by system type. Adds new system type category and edits the footnote.

Related Mods:

TABLE C403.8.5

CEPI-121-21 |LOW-CAPACITY VENTILATION FAN
?g; AIRFLOW | MINIMUM EFFICACY
P RATE (CFM) (CFM/ WATT) TEST PROCEDURE
E
Balanced ventilation system without heat or ASHRAE Standard 51 (ANSI/AMCA
energy recovery Any 1.0% Standard 210)
HRV, ERV Any 12 CAN/CSA 439
Range hood Any 2.8
In-line supply or exhaust fan Any 3.8 ASHRAE 51 (ANSI/AMCA
<90 28 Standard 210)
Other 290 and < 3.5
exhaust 200
fan =200 4.0
For SlI: 1 cfm/ft = 0.47 Lis
a. For balanced systems, HRVs and ERVs, determine the efficacy as the outdoor airflow divided by the total fan power.
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CE#201 Adds new Section C403.8.6.2.

This change make increase construction cost but reduce energy cost by reducing the fan runtime and avoid increasing the infiltration of outside air.

Related Mods: €403.8.6.2 Intermittent exhaust control for bathrooms and toilet rooms. Where an exhaust system serving a bathroom or toilet room is

CEPI- 123-21 designed for intermittent operation, the exhaust system shall be provided with manual on capability and one or more of the following
controls:
1. Atimer 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 Staff Clasiication [Correlates | Energy
Needed __|overap
L Ix 1 1
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CE#202 Revised Section C403.9.

Adds minimum efficiency requirement based on current technology in the market. The change has no impact on the construction cost.
Adds new subsection C403.9.1.

Related Mods: €403.9 Large-diameter ceiling fans. Where provided, large-diameter ceiling fans shall be tested and labeled in accordance with AMCA 230 and shall meet the

CEPI- 124-21 efficiency requirements of Table C403.9 and Section C403.9.1.
€403.9.1 Ceiling Fan Energy Index (CFEI). The Ceiling Fan Energy Index shall be calculated as the ratio of the electric input power of a reference large-diameter
ceiling fan to the electric input power of the actual large-diameter ceiling fan as calculated in accordance with AMCA 208 with the following
modifications to the calculations for the reference fan: using an airflow constant (Q) of 26,500 cfm (12.5 m*/s), a pressure constant (P) of 0.0027 inch of water
(0.6719 Pa), and fan efficiency constant (n) of 42 percent.
Staf Clssfication Coreites [ enerey
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CE#203 Adds new Table C403.9.
Related TABLE C403.9
Mods: CEILING FAN EFFICIENCY REQUIREMENTS®
CEPI-124-21 EQUIPME MINIMUM EFFICIENCY ¢ TEST PROCEDURE
Large-diameter ceiling fan for CFEI > 1.00 at high (maximum) speed 10 CFR 430, Appendix U or
applications outside the US® CFEI 2 1.31 at 40% of high speed or the nearest AMCA 230 and AMCA 208 (for
speed that is not less than 40% of high speed FEI calculations)
CFEI > 1.00 at high (maximum) speed; and
CFEI 2 1.31 at 40% of high speed or the nearest
Large-diameter| SPeed thatis not less than 40% of high speed
g 10 CFR 430, Appendix U
ceiling fan
a. The minimum efficiency requirements at both high speed and 40% of maximum speed shall be met or exceeded to comply with this code
b. Ceiling fans are regulated as consumer products by 10 CFR 430,
c. Chapter 6 contains a complete specification of the referenced test procedure, including the referenced year version of the test
procedure. Staff Classification [ Correlates | enerey
orecty [ standare
Needed __|overiap
L I x 1 1
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CE#204 Adds new Section C403.10. The changes require new construction condensing boiler to reach 90.0% efficiency levels. The changes increase the code

stringency but is cost-effective. Adds new subsection C403.10.1. Adds new subsection C403.10.2.




Related Mods:

€403.10 Buildings with high-capacity space-heating gas boiler systems. Gas hot water boiler systems for space heating with system input capacities of not |

ess

CEPI-77-21 than 1,000,000 Btu/h (293 kW) and not greater than 10,000,000 Btu/h (2931 kW) in new buildings shall comply with Sections C403.10.1 and C403.10.2.
Exceptions
1. Where 25 percent of the annual space heating requirement is provided by on-site renewable energy , site-recovered energy or heat recovery chillers.
2. Space heating boilers installed in individual dwelling units
3. Where 50 percent or more of the design heating load is served using perimeter convective heating, radiant ceiling panels or both
4. Individual gas boilers with input capacity less than 300,000 Btu/h (88 kW) shall not be included in the calculations of the total system input or total system
efficiency.
C403.10.1 Boller efiiency. Gas hot water bollrs shall have  themal effiency (€ ) of ot e ated in accordance with the test procedures in Table
C403.3.2(6). Systems with multiple boilers are allowed to meet this ™ here the space heafing input provided ninput
capaciy-weighted average , of o e than 80 percet. For bollers ated oy fo combustion effcency: the calculaton fo he nput capacity-weigh
€403.10.2 Hot water distribution system design. The hot water distribution system shall be designed to meet the following:
1. Coils and other heat exchangers shall be selected so that at design conditions the hot water return temperature entering the boilers is 120°F (49°C) or less.
2. Under all operating conditions, the water temperature entering the boiler is not greater than 120°F (49°C) or the flow rate
of supply hot water that recirculates directly into the return system, such as by three-way valves or minimum flow bypass controls,
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CE#205 Renumbers Section C403.10. Renumbers C403.10.1 through C403.10.5.
Related Mods: €403.10-C403.11 Heat + Heat rejeet tueh teet " /
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g - g P g ply
FBC C403.4>3 Exception: Heat rejection devices where energy usage is included in the equipment efficiency ratings listed in Tables C403.3.2(6)
and €403.3.2(7).
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CE#206

Renumbers Section C403.10.6, revises the provision to clarify the heat recovery implementation, and updates exception item #1. This change neither impacts the stringency nor impacts the
construction cost.

Related Mods:

C403.10.6 403116 Heat forsp heatth taciHities Where heated wat o for space heating, & heat pump chil
CECDI- 13-22 ting the req £ Table C403-3.2415) heat ystem shall be installed-provided that all ef and-that t )
+ + heheat hatb Hed—wh
the following are true:
1. The building is a Group I-2, Condition 2 occupancy.
2. The total design chilled water capacity for the Group I-2,Condition 2 occupancy, either air cooled or water cooled, required at cooling design
conditions exceeds 3,600,000 Btu/h (1100 kw) of cooling.
3. Simultaneous heating, including reheat, and cooling occurs above 60°F (16°C) outdoor air temperature.
The
ired-heat tem-shalh | ity-that isef notless th Lof the total-d hilled- wat it
=) ¥-SY g-eap P pacity
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Exceptions:
1. Buildings that provide 60 percent or more of their reheat energy from on-site renewable energy or other site-recovered
energy. On-site renewable energy used to meet Section C405.15.1 or C406.3.1 shall not be used to meet this
exception.
2. Buildings in Climate Zones 5C, 6B, 7 and 8. [Staff Classfication [ Correlates | Energy
Original text of mod is not consistent with that of the FBC-EC. [irectly Z‘E":;f“ L .
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CE#207 Renumbers Section C403.11. Renumbers Section C403.11.1. Renumbers Table C403.11.1. Renumbers Section C403.11.2. Renumbers Section C403.11.2.1.
Related Mods: 40311 c403.12 e = o TES s 403321 and €
CED1- 156-22 403122 2 6 refrig £ ek fers- - welk
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Exception: Walk-in coolers and walk-in freezers regulated under federal law in accordance with Subpart R of DOE 10 CFR 431.
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For SI: 1 square foot = 0.0929 m?, 1 cubic foot = 0.02832 m?, °C = (°F — 32)/1.8.

a. The meaning of the letters in this column is indicated in the columns to theleft.

b. Ice cream freezer is defined in DOE 10 CFR 431.62 as a commercial freezer that is designed to operate at or below -5

°F and that the manufacturer designs, markets or intends for the storing, displaying or dispensing of ice cream.

c. Equipment class designations consist of a combination [in sequential order separated by periods (AAA).(BB).(C)] of the following:
+ (AAA)—An equipment family code (VOP = vertical open, SVO = semivertical open, HZO = horizontal open, VCT = vertical closed transparent doors, VCS= vertical closed solid doors, HCT =

Torizontal closed

doors, HCS = horizontal closed solid doors, and SOC = service over counter);
« (BB)—An operating mode code (RC = remote condensing and SC = self-contained);and

+ (C)—A rating temperature code [M = medium temperature (38°F), L = low temperature (0°F), or | = ice cream temperature|(-15°F)).

« For example, “VOP.RC.M" refers to the “vertical open, remote condensing, medium temperature” equipment class.

d. Vis the volume of the case (ft’) as measured in AHRI 1200, AppendixC.

e. TDAis the total display area of the case (ft’) as measured in AHRI 1200, Appendix D.
o i X

€403.21.2.€463 122 Walk- etk teirnfr igeration systems, exceptforwalk
ling yot defined—inDOE-10-CFR-431.302shall-meet_thereq  Tables C403.12.2.1{1) €403.12.2.12} and-C4
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Tables €403.12.2.1(1), C403.12.2.1(2) and €403.12.2.1(3).
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CE#208 Renumbers Table C403.11.2.1(1). Renumbers Table C403.11.2.1(2).
Related Mods: | TABLE C403.11.2.1(1) TABLE C403.120.1(1)
FBC - \WALK-IN COOLER AND FREEZER DISPLAY DOOR EFFICIENCY REQUIREMENTS®
C403.2.14 CLASS CLASS| MAXIMUM ENERGY CONSUMPTION TEST PROCEDURE
DESCRIPTOR (kwh/day)*
Display door, medium temperature DD, 004 %A +041 10 CFR 431
M
Display door, low temperature DD, L 015%A +029 10 CFR 431
a. A is the surface area of the display door.
TABLE C403-13.2 12} TABLE C403.12.2 142
WALK-IN COOLER AND FREEZER NONDISPLAY DOOR EFFICIENCY REQUIREMENTS:
a.A_is the surface area of the nondisplay door.
nd StafCassication [ Correres | Enerey
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CE#209 Adds new Table C403.11.2.1(3).

Related Mods:

TABLE C403.12.2.1(3)

CED1- 156-22 |WALK-IN COOLER AND FREEZER REFRIGERATION SYSTEM EFFICIENCY REQUIREMENTS
FBC MINIMUM ANNUAL WALK-IN ENERGY |TEST PROCEDURE
ca03.2.14 CLASS DESCRIPTOR CLASS FACTOR (AWEF)
(Btu/W-h)*
Dedicated condensing, medium DC.M.I 5.61
temperature, indoor system
Dedicated condensing, medium DC.M.O 7.60
temperature, outdoor system
Dedicated condensing, low temperature, indoor DC.L.I
system, net S (@) < 6500 Bl < 6,500 9,001 % 105 x g + 181
Dedicated condensing, low temperature, indoor  |DC.L.1
system, net 2P (@) > 6:500 8t > 6,500 2.40
CLASS DESCRIPTOR CLASS MAXIMUM ENERGY CONSUMPTION TEST
(kWh/day)* PROCEDURE
Passage door, medium temperature PD, M 005xA +17 10 CFR 431
Passage door, low temperature PD, L O1axA  +48 10 CFR 431
Freight door, medium temperature FD, M 00axA  +19 10 CFR 431
Freight door, low temperature FD, L 012xA  +56 10 CFR 431
Dedicated condensing, low temperature, outdoor |DC.L.O AHRI 1250
system, net P2 (A,,) < 6:500 B < 6,500 6,522 % 10-5 % G +
Dedicated condensing, low temperature, outdoor |DC.L.O
system, net S @ )2 6,500 Bn 26,500 315
Unit cooler, medium uc.m 9.00
< Jucl< TS5 X105 % a + 561
15,500
low temperature, net <% |UC.L 2 4.15
5,500 Btu/h 15,500
CE#210 Renumbers Section C403.11.3. €403.11.3.1. C403.11.3.2 and replaces referenced “Table C403.12.3” with
“Table C403.13.3(1) or C403.13.3(2).”
Related Mods: €403.11.3 €403.12.3 Refrig: ey display —wakk N m
i that b o " +tocated £ shalt b with-Seetions—€40
1 P 7 P
CEPI-79- 21 €403.12.3.2

Exception: Systems where the working fluid in the refrigeration cycle goes through both subcritical and super-critical states (transcritical)
or that use ammonia refngeranl are exempt.
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1. Compressors and multiple-compressor system suction groups shall include control systems that use floating
suction pressure control logic to reset the target suction pressure temperature based on the temperature
requirements of the attached refrigeration display cases or walk-ins.

Exception: Controls are not required for the following:

1. Single-compressor systems that do not have variable capacity capability.

2. Suction groups that have a design saturated suction temperature of 30°F (-1.1°C) or higher,
groups that comprise the high stage of a two-stage or cascade system, or suction
serve chillers for secondary cooling fluids.

2. Liquid subcooling shall be provided for all low-temperature compressor systems with a design cooling capacity equal
to or greater than 100,000 Btu (29.3 kW) with a design-saturated suction temperature of -10°F (-23°C) or lower. The
sub-cooled
liquid temperature shall be controlled at a maximum temperature setpoint of 50°F (10°C) at the exit of the
using either compressor economizer (interstage) ports or a separate compressor suction group operating at
saturated suction temperature of 18°F (-7.8°C) or higher.

2.1. Insulation for liquid lines with a fluid operating temperature less than 60°F (15.6°C) shall comply with
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C403.12.3 Table C403.12.30 4031
3. Compressors that incorporate internal or external crankcase heaters shall provide a means to cycle the heaters off
during compressor operation.
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CE#211 Renumbers Section L4032, Kenumbefs Section C403.12.1, C403.12.2. Renumbers Section C403.13.2.1 and C403.13.2.2. Renumbers Section
€403.12.2.3. Renumbers Section C403.13.3.
Related Mods: | €403.32.c403.12 jom-of HVAC system o} 5 €403.12.1.C403.13.1 Duct and-ph n n d sealing C403.12.2 C403.13.2 Duct
CEPI79-21  |€403.22.2.1€403.13.2.1 Low-p duct systems. €403:12.2.2 C403.13.2.2 Medium-p duct syst
4 ot designed 8 + han-3-inch 47 Pa)shathb lated-and-seated s
¥ g a & P P 4 & ¥
€403.33.1tn-acd & ol hatt-beteak " ith the SMACNA-HVACAir Duct Leakage Test Mantakand-sh b  airfeak Hess th
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g - g 3
CrL = FIp°55 Equation 4-78
where:
€403.12.3-C403.13.3 Piping i ton—Pipi ; +of aheat " tormshal-be thermatly-insulated i ith Table €40
-13-3-Piping ping g-o5p 3 ¥
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CE#212 Updates Table C403.13.1(1). The table were revised to provide the minimum insulation thickness or the equivalent minimum insulation R-value. No
stringency change.
Related Mods:
CEPI-79-21 |TABLE C403.13.3(1)
MINIMUM PIPE INSULATION THICKNESS (in inches or R-value)” ©
INSULATION NOMINAL PIPE OR TUBE
CONDUCTIVITY SIZE (inches)
FLUID OPERATING Cond Mean Rating |INCHES OR lto | |4to
TEMPERATURE RANGE AND one “CE‘:“W Temperatur |R-VALUE <1 | < |o<|<8 -
USAGE (°F) Brusn/hoc) w, |4 8
2 opyp o
ft* x°F) A Minimum insufation
thickness (inches)
Inche | 45 5.0 5.0( 5.0 5.0
> 350 0.32-0.34 250
R-value R-32 | R-36 | R- R-26|R-21
Inche 3.0 4.0 45| 45 45
251-350 0.29-0.32 200
R-value R-20 | R-29 | R- R-24|R-20
Inche 25 25 25| 3.0 3.0
201-250 0.27-0.30 150
R-value [R-17 | R17 [ R- R-15[R-13
Inche 15 15 20| 2.0 20
141-200 0.25-0.29 125
R-value R-9 R-9 R- R-10|R-9
Inche 1.0 1.0 15| 15 15
105-140 0.21-0.28 100
R-value R-5 R-9 [R-8| R-8 R-7
Inche | 0.5 0.5 1.0 1.0 1.0
40-60 0.21-0.27 75
R-value R-2 R-2 |R-5| R-5 R-4
Inche | 0.5 1.0 1.0 1.0 15
<40 0.20-0.26 50
R-value R-6 R-9 [R-9| R-8 R-7

For SI: 1 inch = 25.4 mm, °C = (°F — 32)/1.8.
For piping smaller than 11/, inches and located in parttions within conditioned spaces, reduction of these thicknesses by 1 inch

shall be permitted (before thickness adjustment required in Note b but not to a thickness less than 1 inch).

b. For insulation outside the stated conductivity range, the minimum thickness (T) shall be determined as follows:

T=r(1+ o 1]
where:
T = Minimum insulation thickness
r = Actual outside radius of pipe.
t = Insulation thickness listed in the table for applicable fluid temperature and pipe size




K = Conductivity of alternate material at mean rating temperature indicated for the applicable fluid temperature (Btu x in/h x

ft? x °F).

k = The upper value of the conductivity range listed in the table for the applicable fluid temperature.

For direct-buried heating and hot w b

n of these thicknes:

 Linch).

¥ 11/, inches shall be permitted kness adjustment required in Note b but not to thi
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CE#213 Adds new Table C403.13.3(2).
Related Mods: [ TABLE C403.13.3(2)
CEPI-79-21 | MINIMUM PIPE INSULATION R -VALUE®
FBC - NOMINAL PIPE OR TUBE SIZE
€403.2.10 (inches)
FLUID OPERATING TEMPERATURE RANGE AND USAGE =1 Tto < 0 dt0< |28
(] 4 8
Minimum Insulation R-Value
> 350 R-32[ R-36 R-34 R- |R-21
251-350 R-20 R-29 R-32 R- |R-20
201-250 R-17]  R-17 R-17 R- |R-13
141-200 R- R-9 R-11 R- |R-9
105-140 R- R-9 R-8 R-8 |R-7
40-60 R- R-2 R-5 R-5 |R-4
<40 R- R-9 R-9 R-8 |R-7
For SI: 1 inch = 25.4 mm, R-1 = RSI-0.176228, °C = (°F — 32)/1.8.
a. The R-value of cylindrical piping insulation shall be determined as follows:
E Cometes[enerer
Classifcaton| Oiectly |standrd
where: Needed over lap
R = The interior R -value of the cylindrical piping insulation in Btu x ft? x °F/h L T
ro = The outer radius of the piping insulation in inches. ctio [as As/ic o/ic
ri = The inner radius of the piping insulation in inches.
k = the thermal conductivity of the insulation material in Btu x in/h x ft x °F.
CE#214 Renumbers Section C403.12.3.1 and makes editorial changes to clarity the intent of the code.
Related €403.12.3.1 C403.23.31 Fpiping tom Piping insulation exposed-to-th her shall be pr dfromd ietading th &
Mods: by sunlight, moisture, equipment maintenance and wind , . ard-Fhe-prot hatt-provide shielding tar radiation-that ion-of th
material. The protection shall be removable and reuseable for not less than 6 inches (152 mm) from the connection to the equipment piping for
CEPI-80- maintenance. Adhesive tape shall not be permitted as a means of insulation protection. —
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CE#215 Deletes with substitution.
Related Mods: C403.14 Operable opening locking controls. The heath - cooling syst hatth trols that witl interock th ical syst
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CE#216 Renumbers Section C403.13 and adds the text “building” for code clarity. Renumbers Section C403.13.1. Renumbers Section C403.13.2. Adds new Section
€403.13.3. Renumbers Section C403.13.3.
Related Mods: €403.13 C403.14 icat systems located outside of the bullding thermat n ; tems providing heat outside of th thermet
CEPI-82-21 €403.13.1-€403.14.1 Heating-outside-a building—Systems instalied te- provide heat outside a building- shall be radiant systems.
Such heating systems shall be controlled by an occupancy sensing device or a timer switch, so that the system is automatically de-
energized when occupants are not present.
403.43-2-C403-14.2 5 i " " "
¥ -
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€403.14.3 Roof and gutter deicing controls. Roof and gutter deicing systems, including but not limited to self-regulating cable, shall
include automatic controls that are configured to shut off the system when the outdoor temperature is above 40°F (4°C) and that include
one of the following;
1. A moisture sensor configured to shut off the system in the absence of moisture
2. Adaylight sensor or other means configured to shut off the system between sunset and sunrise.
2031 203144 Fi " trots—F n h—as heat & foutd
P ¥ P ¥ g &) Piping
and heat exchangers, including self-regulating heat tracing, shall include automatic controls configured to shut off the systems when
outdoor air temperatures are above 40°F (4°C) or when the conditions of the protected fluid will prevent freezina,
Original text of mod is not consistent with that of the 2023 FBC-EC. StattCassiication [coremtes [ enerey
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CE#217 Adds new Section C403.15.

This measure requires of efficient det that may increase the initial equipment cost but saves operational energy and
maintenance costs; it is a cost-effective code requirement.

Related Mods:

€403.15 Dehumidification in spaces for plant growth and mai Equipment that ies indoor grow and greenhouse

spaces shall be one or more of the following:

1. Dehumidifiers tested in accordance with the test procedure fisted in DOE 10 CFR 430 and

DOE 10 CFR 430, Subpart B, Appendix X or X1

2. Anintegrated HVAC system with on-site heat recovery designed to fulfill not less than 75 percent of the annual energy for dehumidification reheat
3. Achilled water system with on-site heat recovery designed to fulfill not less than 75 percent of the annual energy for dehumidification reheat.

4. A solid or liquid desiccant dehumidification system for system designs that require a dewpoint of not more than 50°F (10°C).
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FSEC - Anticipated energy impact on FBC-EC — Decrease

CE#218

Adds new Section C403.16.
Avariable speed pressure booster systems can realize from 20%-50% energy savings using on-board pressure sensor and software for control logic, instead of a costly remote pressure sensors.
This code change uses currently technoloev and has no imoact on construction cost,

Related Mods:

€403.16 Service water pressure-booster systems. Service water pressure-booster systems shall be designed such that the following apply:

CEPI-85- 21 1. One or more pressure sensors shall be used to vary pump speed and/or start and stop pumps. The sensors shall either be
located near the critical fixtures that determine  the pressure required or logic shall be employed that adjusts the setpoint to simulate the operation of
remote sensors.

2. No devices shall be installed for the purpose of reducing the pressure of all of the water supplied by any booster system pump
or booster system, except for safety devices.
3. No booster system pumps shall operate when there is no service water flow, St Gaastestion [coremrer— [ererey
FSEC — Anticipated energy impact on FBC-EC - Decrease R i
e erisp
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CE#219 Adds new Section C403.17.
This change specifies federal minimum efficiency requirements for clean water pumps and increases the stringency.
Related Mods: €403.17 Clean water pumps. Clean water pumps meeting all the following criteria shall achieve a PEI rating not greater than 1.0:
CEPI-83- 21 1. Shaft input power is greater than or equal to 1.0 hp (0.75 kW) and less than or equal to 200 hp (149.1 kW) at its best efficiency point (BEP).
2. Designated as either an end-suction close-coupled, end-suction frame-mounted, in-line, radially split vertical or submersible turbine pump.
3. Aflow rate of 25 gallons per minute (1.58 L/s) or greater at its BEP at full impeller diameter.
4. Maximum head of 459 feet (139.9 m) at its BEP at full impeller diameter and the number of stages required for testing.
5. Design temperature range from 14°F (-10°C) to 248°F (120°C)
6. Designed to operate with one of the following. Note that for either Item 6.1 or 6.2, the driver and impeller must rotate at the same speed
6.1. A2-or 4-pole induction motor.
6.2. A noninduction motor with a speed of rotation operating range that includes speeds of rotation between 2,880 and 4,320 rpm and/or 1,440 and 2,160 rpm.
7. For submersible turbine pumps, a 6-inch (152 mm) or smaller bow! diameter
8. For end-suction close-coupled pumps and end-suction frame-mounted/own bearings pumps, specific speeds less than or equal to 5,000 rpm when
calculated using US customary units
Exceptions: The following pumps are exempt from these requirements:
1. Fire pumps
2. Self-priming pumps.
3. Prime-assisted pumps.
4. Magnet-driven pumps.
5. Pumps designed to be used in a nuclear facility subject to 10 CFR 50,
6. Pumps meeting the design and construction requirements set forth in US Military Specification MIL-P-17639F (1996), “Pumps, Centrifugal,
Miscellaneous Service Naval Shipboard Use” (as amended); MIL-P-17840C (1986), “Pump, Centrifugal, Close Coupled, Navy Standard for Use on
Naval Ships” (as amended); MIL-P-17881D (1972), “Pump,
Centrifugal, Boiler Feed, (Multi Stage)” (as amended); MIL-P-18472G (1989), “Pumps, Centrifugal, Condensate, Feed
Booster, Waste Heat Boiler, and Distilling Plant” (as amended); MIL-P-18682D (1984), “Pump, Centrifugal, Main Condenser
Circulating, Naval Shipboard” (as amended)
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CE#220 Updated the minimum efficiency requirements. Now, the efficiency levels vary by water draw patterns. The update is based on the federal minimum
requirements.

Related Mods: [ FABLE€464-2

CEPI-127-21, | MINIMUM RERFORMANCE OF WATER-HEATING EQUIRMENT
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torage water heat
oo =2-105,000-Btuih ' 410:3
= 0 <-4;000-Btufh/gal 10-
R
2-4,000-Btu/higal-and| BOEI6-CFR
Iastantaneous-water >210,0600-Btuth 2-4;000-Btu/higat-and| soE,
—heaters—oil ~<10-gal
=-4-000-Biuthigal-and, BRE ANSEZ2
=10gal - 1103
Hotwater supplyboil | 2-300.000 Biw/hand < 12| =4.000 Biu//gat-and
ersrgas-ane-oil 566,600 e et
Btk
Hotwater supplyboil | 2-300.000 Biw/hand < 12|  =4.000 Biu//gatand =
efS-gas 500,000 =10-gat )
Btk ANSIZ2
1103
‘Hotwater supply boil 300,000 Btu/h > 4,000 Btu/h/galan s,
ersoit and-<-12;506,000 e>10-gal
Buith 8

a Energy factor (EF) and thermal efficiency (Et) are minimum requirements. In the EF equation, V is the rated volume in gallons.
b. Standby loss (SL) is the maximum Btu/h based on a nominal 70°F temperature difference between stored water and ambient requirements.
trtheSt i is-th i te-in-Btu htn-th ions-foreleetr heaters \Lis the rated-volume in-gath o \Vormis-th dvotume ingattons—tn-the St
o 7 P - 7 & & - <
3 Hers; B g
c Instantaneous water heaters with input rates below 200,000 Btu/h shall comply with these requirements where the water heater is
i heat 180°F orhigh
igher:
d. Electric water heaters with an input rating of 12 kW (40,950 Btu/h) or less that are designed to heat water to temperatures of 180°F or
tershalt with-th ? for-electricwaterh thath inputrati han 22 KW-(46.950 Btu/h!
& iy o P £ 1465
blet heater+ b hatis-enclosed i ith-a flatt o + han 3
i i
£ Agrid-enabled heater+ teets n terh hat meets aftof the folow-ing:
& g
LH o Kvor " han 75-gatk
2 3 &
2y FrerApril16-2015
- PFiHL6; -
34 ioped-atth " ith " toek
s-edipp P g
48 labetapplied-by-th hat ties-with-at-of th
- P P 3 &
41 ts-rrade-of + " Iy affected-b
¥ ¥
42 Is-attached by £ Huble—adh
4 o dend £ th ded-and £ the prod ith-the foHow iceprinted-in16.5-point-Ariah N Botd-font “HVPORTANTINFORMATH
g P PProp P & P 5P +
N-Thi heateris intended-onfy-f tof
g ¥ P
TABLE C404.2
MINIMUM PERFORMANCE OF WATER-HEATING EQUIPMENT
EQUIPMENT SIZE SUBCATEGORY OR|DRAW TEST
TYPE CATEGORY  |RATING PATTERN PERFORMANCE REQUIRED? PROCEDURE”
CONDITION
Electric table- 220 gal <120 Very small UEF 206323 - (0.0056 x V/ ) UEF 2 0.9188 - (0.0031 x DOE 10 CFR
top water <12 kW gal’ Low V ) UEF 209577 - (0.0023 x V ) UEF 2 0.9884 Part 430 App.
heaters o Medium (0.0016 xV ) E
High
Electric storage 220gal<55gal [Very small DOE 10 CFR
water heaters <12 kW Low Part 430 App.
resistance and Medium E
heat pump High
> 55 gal <120 gal'| Very small DOE 10 CFR
<12kW Low Part 430 App.
Medium E
High
Electric storage DOE 10
water heaters* " | >12 kw CFR
431.106
Grid-enabled > 75 gal Very small DOE 10
water heaters: Low CFR
Medium 430 App. E
High
Electric <2gal Very small UEF 20.91 DOE 10 CFR
instantaneous Low UEF 2 0.91 Part 430
water heaters' S12kW Medium UEF 2 0.91
High UEF 2 0.92
>12kW &< <2gal & <180°F All UEF 2 0.80 DOE 10 CFR
58.6 kW' Part 430
<75,000 220 gal & <55 Very small UEF 203456 - (0. V) UEF 20,5982 - (0.0019 x DOE 10 CFR
Btu/h gal Low V ) UEF 2 0.6483 - (0.0 ) UEF 206920 Part 430 App.
Medium (00013 xV ) E
High
<75,000 > 55 gal & <100 gal* | Very small UEF 206470 - (0. V) UEF 20.7689 - (0.0005 x DOE 10 CFR
Gas storage Btu/h Low V ) UEF 2 0.7897 V ) UEF 20,8072 Part 430 App.
water heaters® ' Medium (0.0003%V ) E
High
> 75,000 <120 gal & Very small UEF 2 0.2674 - (0.000¢ DOE 10 CFR
Btu/h and < <180°F Low v )ueFs Part 430 App.
105,000 Medium ) E
Btu/hi + High ’
> 105,000 BO%E, DOE 10 CFR
Btu/ht 431.106
- — | SL = (/800 + 1104V}, Btwh




Gas > 50,000 <2gal Very small UEF 2 0.80 DOE 10 CFR

instantaneous Btu/h and < Low UEF 20.81 Part 430 App.
water heaters' 200,000 Medium UEF =2 0.81 E
Btu/h* High UEF 20.81
=200,000 <10gal — BO%E,
Btu/h*
2200,000 B0%E, DOE 10 CFR
Btu/he 431.106
210 gal — | 8L < (800 + 10,7, Bk
= 105,000 <50 gal Very small|  UEF = 02509~ (00012 V,) UEF = 05330 - 00016« | DOE 10 CFR
Btu/h Low V) UEF = 0,6078 - (0.0016 x V ) UEF = 0.6815 - Part 430
Medium 00014V )
High !
> 105,000 <120 gal & Very small UEF 202832 - (0.0015 * V| ) UEF 2 0.5506 - (0.0015 DOE 10 CFR
Oil storage Btu/h and < <180°F Low V,)UEF2 06194 - (00016 %V ) UEF 206740~ Part 430 App
water heaters® ' 140,000 Medium (00013 %V ) E
Btu/h' High ’
> 140,000 BO%E, DOE 10 CFR
Btu/h 431.106
Al — | SL = (/800 + 110/V), Dtk
Oil <210,000 BO%E, DOE 10 CFR
instantaneous Btu/h <2gal - EF 2 0.59 — (0.0005 x V) Part 430 App.
water heaters" ' E
> 210,000 <10 gal — BO%E, DOE 10 CFR
Btu/h 431.106
> 210,000 TBRE, DOE 10 CFR
Btu/h 431.106
210 gal — | SL = (/800 + 110,/7), Bruk
Hot water = 300,000 DOE 10 CFR
supply boilers, Btu/h and < 80% E 431.106
gasandoil | 12,500,000 <100l - '
Btu/h
Hot water > 300,000 % E, DOE 10 CFR
supply boilers, Btu/h and < 431.106
gas' 12,500,000 210 gal — | SL = (/800 + 110,/¥), Bk
Btu/h
Hot water = 300,000 TB%E, DOE 10 CFR
supply boilers, Btu/h and < 431.106
oil 12,500,000 210 gal — | SL = (/800 + 110/V), Btuh
Btu/h
Pool heaters, DOE 10 CFR
gas Al it — 82%E, Part 430 App.
P
50°F db and DOE 10 CFR
44.2°F wb Part 430 App.
Heat pump |-y outdoor air 80.0°F — 4.0 cop P

pool heaters
entering water

Unfired storage All — — Minimum insulation requirement R- (non
tanks 12.5 (h x ft* x °F)/Btu e)

For SI: 1 foot = 304.8 mm, 1 square foo

a. Thermal efficiency

.0929 m, °C = (°F - 32)/1.8, 1 British thermal unit per hour

tandby loss is a maximum requirement. In the standby loss equation, V s the rated volume in g

2931 W, 1 gallon = 3.785 L, 1 British thermal unit per hour per gallon =

204 Q i the nameplateinputrate i Bu/n. V. s the measured volume n the tank i galons. Standby |

minimum requirement, whil

water heaters is in terms of %/h and denoted by the term “S,” and standby loss for gas and oil water heaters is in terms of Btu/h and denoted by the term “SL.” Draw pattern (DP)
{est. UEF and Enrgy Factor () e minimum requrements I the UE

the water draw profile in the Uniform Energy Factor (UEF) uetions, ¥, refers o the raed volume in

b. Chapter 6 contains a complete specification, including the year version, of the referenced test procedure.
c. Atabletop water heater is a storage water heater that is enclosed in a rectangular cabinet with a flat top surface not more than 3 feet in height and has a ratio of input capaci
tank volume (gal) < 4,000.

d. Water heaters or gas pool heaters in this category are regulated as consumer products by the US DOE, as defined in 10 CFR 430.

e. Storage water heaters have a ratio of input capacity (Btu/h) to tank volume (gal) < 4,000.

f. Efficiency requirements for electric storage water heaters < 12 kW apply to both electric-resistance and heat pump water heaters. There are no minimum efficiency requireme
electric heat pump water heaters greater than 12 kW or for gas heat pump water heaters.

g Agrid-enabled water heater is an electric-resistance water heater that meets all of the following:
1. Has a rated storage tank volume of more than 75 gallons

2. Is manufactured on or after April 16, 2015

3. Is equipped at the point of manufacture with an activation lock.

4. Bears a permanent label applied by the manufacturer that complies with all of the following:

4.1. Is made of material not adversely affected by water.

4.2. Is attached by means of nonwater soluble adhesive.

gallons,

.078 W/L.
s for electric
refers to

v (Btu/h) to

ints for

4.3. Advises purchasers and end users of the intended and appropriate use of the product with the following notice printed in
16.5 point Arial Narrow Bold font: “IMPORTANT INFORMATION: This water heater is intended only for use as a part of an electric thermal storage or demand response program. It will not
provide adequate hot water unless enrolled in such a program and activated by your utility company or another program operator. Confirm the availability of a program in your local area before
purchasing or installing this product.”

h. Instantaneous water heaters and hot water supply boilers have an input capacity (Btu/h) divided by storage volume (gal) > 4,000 (Btu/h)/gal.

i. Electric instantaneous water heaters with input capacity >12 kW and < 58.6 kW that (1) have a storage volume > 2 gallons, (2) are designed to provide outlet hot water at temperatures greater
than 180°F, or (3) use three-phase power have no efficiency standard.

. Gas storage water heaters with input capacity > 75,000 Btu/h and < 105,000 Btu/h must comply  with the requirements for the

> 105,000 Btu/h if the water heater (1) has a storage volume > 120 gallons, (2) is designed to provide outlet hot water at temperatures greater than 180°F, or (3) uses three-phase
power.

k. Refer to Section C404.2.1 for additional requirements for gas storage and instantaneous water heaters and gas hot water supply boilers.I. Oil storage water heaters with input capacity >
105,000 Btu/h and < 140,000 Btu/h must comply with the requirements for the > 140,000 Btu/h if the water heater either (1) has a storage volume > 120 gallons, (2) is designed to provide outlet
hot water at temperatures greater than 1802F, or (3) uses three-phase power.

I Water heaters and hot water supply boilers with more than 140 gallons of storage capacity need not meet the standby loss requirement where: (1) the tank surface area is thermally
insulated to R-12.5 or more, (2) there is no standing pilot light, and (3) for gas- or oil-fired storage water heaters, the heater is equipped with a fire damper or fan-assisted combustion.

Correates
Directly

Ererey
Standard

Staff lassication
Il

Needed Iﬂver lap
I 1

[acion Tos — Twic o Tonc

CE#221

Revised the Section provision and the exceptions for clarity.




Related Mods: C404.2.1 High-input service water-heating systems. Gas-fired water-

CEPI- 128-21, heat heaters— instafied buildings—shall—b thth tion—Wh gularp i
CECDL- 1422 ter-heating the-entire building— and-the-where the —total input-capacity-previded by high-capacity gas
ot i b o 4,000,000 Bt cuch, save-a-thormak afciancy & ~oknotloss "
ting-of-the-eg 3 it
) Fwaterh " the-buildh e-th trating-of the-water-heat
ple-p §-eqp 6 P g 6
averagethounal elfiiency £ rshalbenetioce whan g0 t_shalt 1y-with-either—or both-of-the-folk
P —shall-comp Sithe! g g S
e
1. Where a singular piece of a high-capacity gas-fired water heater is installed, the water heater shall have a thermal v
€, of notessthan 52 percent
2. Where multiple pieces of high-capacity gas-fired water heaters are connected to the same service water-heating system,
input-capaciy weighted average thermal eficency, £ , shalbe not es than 50 ercent, and a minimum of 30 prcent  of the nput o the igh-capacity as-red water heaters Inthe sence water hating
system shall have an _of
«“'not less than 92 percent.
Exceptions:
1 wh tless than-25-percent of th fce-water- heating_requi is-provided by-or-sit
—energy- orsite-
b thermakeff £_thissection—shall—rot_apply—Th + rating of heat
£ec ¥ PPl P
talled-in-individual-dwel ha-rotb & to be included-in the totat input rating of "
& o P 3
heating-equipment-fora-building:
2.
Th  rating of-warter b salied-in-individual-dwell it shalnotb dto be included-in the totakinput £
P 3 5 o P 3
- And b an cita hln N -~ 8 £
€405.15.1 or C406.3.1 shall not be used to meet this exception. Sttt Cassteaton| coreies—[ererey
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CE#222 This section renames the Section title, revises the code language for clarity, and adds an equation for insulation thickness update for alternate equivalent insulation material. It also revises the
existing for tubular insulation and adds a new exception for piping not heated with fossil fuel or electricity.
Related Mods:
CEPI- 130-21 ion-of piping: ter heating System piping p ter-heater-to-th £ the-heated-water fixt -
hallbeinsulated ith-Table C40: lot-and-outlet piping-of-a st ter heater or heated-water st +
y-pip - pip g
\the-piping-to-a-heat t the-first 8-feet (2438 mm) | hat-b tatedPiping-that is heat tracee-shalt-b tated
- the pip P € ) g ping
ith-Table C403.13.3 or the heat t e jons—Tubular pipi hall-b ith—t
he—i i s ions—Pipe-insulation—shafl—b i pt_where—the piping—p 5 " b
Th # this-section-shal-not " " i for-th
o ¥-g 4
ion-of from-freezi th " instexternak-suf theinsulati "
B piping g P P g -
+ hatkb ded b lation—The-wall £ th Jation-shall-be-potess than-th b
-heating- piping P -
Table C404-41 Where th tation-t +eond within-thy the-table—thefol tion-shall-be-used-te-cateulat
g - g-eq

the-minimum-insulation-thickness:
Equation 48 Ta3e =1 X [(1F Ligpie/ Mgt Kypper — 11

where:

1 = Minimum insulation thickness of the altemate material (n) (mm)

r = Actual outside radius of the pipe (in) (mm).

e = MSulation thickness listed In his table for appicable fluid temperature and pipe size.

“Thermal conducivity of the altemate material at mean rating temperature indicated for the applicable fluid tempera x 2 o o
. mal conductiiy o the aleate material at mea aing emperatur indicated for the appicable fld temperature (34 * i/ f12 x °F] [W(m x °C)]

3 ‘The upper value of the thermal conductivity range listed in this table for the applicable fluid temperature [Btu  in/h 2 x °F] [W(m x °C))
upper

For nonmetallic piping thicker than Schedule 80 and having thermal resistance greater than that of steel pipe, reduced insulation thicknesses are permitted if documentation is
provided showing that the pipe with the proposed insulation has no more heat transfer per foot (meter) than a steel pipe of the same size with the insulation thickness shown in the

table.
Exception: Tubular pipe insulation shall not be required on the following:
1. The tubing from th jon-atth ination-of the fixt b pining to-a phimbing fixt trmbi ; Faet
. & PPl piping to-a-pi & # &
tolted b b b + X

pip
2. Valves, pumps, strainers and threaded unions in piping that is 1 inch (25 mm) or less in nominal diameter.
3. Piping that conveys hot water that has not been heated through the use of fossil fuels or electricity.

4 Pising-f N e-bath-mixi ves-to-th & et
-4 Piptag 6 g
45 Cold- i £ 2 dh reci i
8 i 2%
ter-heati itto-th 4 tet—P; ting-build i ot 4 ter-heat] 4 here-th fHicient t
£} —Pipihg £} i< £} £} P

6.7 Pining-atlocat ™ tical + of th talled.

PG PP PIpRG -

Py by-build lation-with-a-th ' {R -vatue)ofnotlessthanR

pifg ¥ & )
3 Wh ; through-a-f berif th £ thef b

piping P 5 & &

Original text of mod is not consistent with that of the 2023 FBC-EC. ET Ty Er—r—
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CE#223 Adds a new Section C404.4.1.
Related Mods: €404.4.1 Installation requirements. The following piping shall be insulated per the requirements of this section:
CEPI- 130-21 1. Recirculating system piping, including the supply and return piping.
2. The first 8 feet (2.4 m) of outlet piping from
2.1. Storage water heaters.
2.2. Hot water storage tanks.
2.3. Any water heater and hot water supply boiler containing not less than 10 gallons (37.9 L) of water heated by a direct heat
source, an indirect heat source, or both a direct heat source and an indirect heat source.
3. The first 8 feet (2.4 m) of branch piping connecting to recirculated, heat traced or impedance-heated piping.
4. The makeup water inlet piping between heat traps and the storage water heaters and the storage tanks they are serving, in a
nonrecirculating service water heating storage system.
5. Hot water piping between multiple water heaters , between multiple hot water storage tanks, and between water heaters
and hot water storage tanks.
6. Piping that is externally heated (such as heat trace or impedance heating).
7. For direct-buried service water heating system pipine, reduction ofthese thicknesses by 11/ nches (38.1 mm) shall be permited (before thickness adjustment requied in Section C404.4) but ot to
St [corames ey
Classficat | iecty Standard
on Needed _|overiap
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CE#224 Adds a new Table C404.4.1 instead of referencing from a different section. The insulation efficiency levels did not change.
Related Mods: TABLE C404.4.1
CEPI- 130-21 MINIMUM PIPING INSULATION THICKNESS FOR SERVICE WATER HEATING SYSTEMS®
INSULATION THERMAL NOMINAL PIPE OR

CONDUCTIVITY TUBE SIZE (inches)




SERVILE AU Mean Rating <J1to 1L Tato
WATER Temperature (°F) 1= to<|<8 28
TEMPERATUR Conductivity (Btu 4
E RANGE x infh x ft? x °F)
Insulation Thickness
(inches)
105°F to 140°F 0.221t00.28 100 10 1.0 1.5 15]15
> 140°F to 200°F 0.251t0 0.29 125 10 1.0 20 2.0] 20
> 200°F 0.27 t0 0.30 150 15 15 25 3.0 3.0

For SI: 1 inch = 25.4 mm, 1 Btu/h  ft x °F = 1.73 W/mK,
These thicknesses are based on energy efficiency considerations only. Additional insulation may be necessary for safety.

a

= [(°F) - 32)/1.8.
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CE#225

The code is revised to require circulation pumps with thermostatic flow balancing valves and ECM motors. This increases construction costs but saves operating energy costs. The code change

increases the stringency but is a cost-effective change.

Related Mods:

C404.6.1 Circulation systems. Heated-water circulation systems shall be provided with a circulation pump.

CEPI- 131-21 The syst turn pipe shall b surn-pip thwat Bply-pipe.Gravity
h 1ot + hattb Controls-f " hait 4 - th h
P ¥ P g ¥ PUmp
the wat h loop-is-at the desired hen-th tack e-for hot ter_Th 3
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FSEC — Anticipated energy impact on FBC-EC - Decrease
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CE#226 Modifies the exception by adding the text, "On-site renewable energy used to meet Section C405.15.1 or C406.3.1 shall not be used to meet this exception.”
No change to the stringency.
Related Mods: C404.8.3 Covers. Outdoor heated pools and outdoor permanent spas shall be provided with a vapor-retardant cover or other
approved vapor-retardant means.
Exception: Where more than 75 percent of the energy for heating, computed over an operating season of not fewer than 3 calendar
months, is from a heat pump or an on-site renewable energy system, covers or other vapor-retardant means shall not be required.
On-site renewable energy used to meet Section C405.15.1 or C406.3.1 shall not be used to meet this exception.
Staf Clssfcation [ Coreates | eneray
orecty [ standara
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CE#227 Revises the code provision for clarity. Adds a new exception for dwelling and sleeping units lighting requirements. Deletes the Section and moves its
provision to new Section C405.3.3.
Related Mods: C405.1 General.
Lighti + trols—th forint eh-ext: -clectrical tion-shalt by with £
ghting-Sy g P v Gy P phy
hi tion-Sleeping tnits- shalt +i0n-C405-2.5 and-with-cith tioR C405.41 or C405.3— G 1 lighting— shall ist_ofal
Flight taded—wWh irteTioT=lighti it-Section-C405.31 and-which-¢ "
&) ghting—p: <
5 ok th-Section 405257 e tabl A e o—clectrical
P 275 P P Pphes; P
dat tor—syst hail-comply with-Section-8-oF ASHRAE-90-4-in-addition-to-this-sode—Electrical b
| light + | halt by with-tF tion—G Highting-shalt +of all-light luclod-wh leulating the totat
& g phy g &
tod-int light m + 405.31 and-which-ch t 5 trok t
GhiRg £ 6 £
h-Seetien-C405:2.5-
Exception: Dwelling units and sleeping units that comply with Sections €405.2.10, €405.3.3
and €405.6
40511 Lighting-for-dwelt its—No-less-than-96 o th instatied—tighti ing-dwelli it Kiteh
i g &) P ghting ] G g &
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Original text of mod is not consistent with that of the 2023 FBC-EC.

CE#228

Revises the section such that interior parking area lighting requirement to comply with Section C405.2.9 and all other interior lighting system to comply with Sections C405.2.1 through C405.2.8.
Revises the existing exceptions for security and emergency areas and adds two new ones related to emergency exit access and fire alarm lighting systems. No change to code stringency.

Related Mods:
CEPI- 150-21,
CEPI- 147-21,
CEPI- 148-21,
CEPI- 152-21,
CEPI- 187-21,

€405.2 Lighting controls.

Lish: hathb ded-with 15 th b with £ the-folk Lish: A hattb ded-with '
ghting sy Pl g-tighting sy 1
b th forth " build lighting-for-which-the-bit
ghting
405-2.1 throteh— 4052
40521 C405-2-5—and—C405-2-6-—The LLLCH hatkbeindk "
24 -2 26 B




CECDL- 21-22, 23 F h—controlstrategy, igurath o |uding; bright anddim setpoints, t 5,0
CECD1- 23-22, R - —— -
CED1-65- 22 Exceptions: Lighting controls are not required for the following:
1. ;s ity that quired to-b : lighted- S b
shutoff could endanger occupant safety or security.
2. Interior exit stairways, interior exit ramps and exit passageways.
3. gress lighting that Hy-off- gency ligh h £ o rop
4. Emergency lighting required by the International Building Code in exit access components that are not provided with fire alarm systems.
5. Up to 0.02 watts per square foot (0.22 W/m®) of lighting in exit access components that are provided with fire alarm
Staf lassfcation | Correates | eneray
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CE#229 This amendment adds four new space types to an existing space list requiring occupancy sensor lighting controls: a computer room, a data center, a medical supply room in a health care facility,
a Laundry/washer area, and a telemedicine room in a health care facility. This change may increase the construction cost by the sensor r to new space types
but is a cost-effective measure. Replaces the text “warehouse”
ith torage areas” for clarit
Related
Mods: €405.2.1 Occupant sensor controls. Occupant sensor controls shall be installed to control lights in the following space
types:
CECD1- 1. Classrooms/lecture/training rooms.
3-22, 2. Computer room , datacenter.
CE2D-39- 2 g P
23, 34 Copylprintrooms:
CECD1- 4-5—Leungestbreakrooms:
3-22 6. Medical supply room in a health care facility.
5-7—Enelosed-offices:
8. Laundry/washing area
6:9-Open-plan-officeareas:
#-10—Restrooms:
12. Telemedicine room in a health care facility.
9-13-teckerrooms:
1115 Wareheuse storage-areas:
121 N O £ 2 2y I} b J -y £k i height
P & ¥ ghtp
Exception: Luminaires that are required to have specific application controls in accordance with Section C405.2.5.
C405.2.1.1 Occupant sensor control function. Occupant sensor controls in
b + hait I with-Seetion-C405.2.1.2 O it trols tan-off
g Py i penp
hait 1y with Section-C405.2.1 i trols dorsshall Iy with Section-C405.2.1.4-O:
Py P P g P
" trots-for-al-oth ifieehin-Seetion-C405.2-1 shalt by with-th i
P P 2 g
1. They shall automatically turn off lights within 20 minutes after all occupants have left the space.
2. They shall be manual on or controlled to automatically turn on the lighting to not more than 50 percent power.
3. They shall incorporate a manual control to allow occupants to turn off lights.
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CE#230 Deletes three exceptions and modifies an existing exception in Section C405.2 as a substitute. No change in the code stringency.
Related Mods: €405.2.2 Time-switch controls. Each area of the building that is not provided with occupant sensor controls complying with
CEPI- 152-21 Section €405.2.1.1 shall be provided with time-switch controls complying with Section €405.2.2.1.
Exceptions:
1. Luminaires that are required to have specific application controls in accordance with Section C405.2.4.
2. Spaces where patient care is directly provided. T T O
b B '3 ld-end: '3 el Querlap
P t 5 pantsafety [ = 1
4. Lighting intended - 4
e s | T Toc ]
5. Shep-andaberatery-classrooms: 1 1 T 1
CE#231 Replaces the text “Automatically” with “ Programmed to automatically” for clarity.

Adds a new requirement that says, “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.” Improves compliance enforcement when the schedule in not available but
no impact on construction costs.

Related Mods:

€405.2.2.1 Time-switch control function. Time-switch controls shall comply with all of the following:

3 F Hghts when th b
1 3 P

2. Have a minimum 7-day clock.
3. Be capable of being set for seven different day types per week.

4. Incorporate an automatic holiday “shutoff” feature, which turns off all controlled lighting loads for not fewer than 24
hours and then resumes normally scheduled operations.

5. Have program backup capabilities, which prevent the loss of program and time settings for not fewer than 10 hours,
if power is interrupted.

6. Include an override switch that complies with the following:

6.1. The override switch shall be a manual control.

6.2. The override switch, when initiated, shall permit the controlled lighting to remain on for not more than 2 hours.
6.3. Any individual override switch shall control the lighting for an area not larger than 5,000 square feet (465 m?).

7. For spaces where schedules are not available, time switch controls are programmed to a schedule that turns off

[Staff Classification |(urmmes I Energy.
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CE#232

Renames the Section title, revises the section code provision, lists space types where dimming controls are required for general lighting, and removes the existing exceptions but adds a new

exception for special application lighting.




Related Mods: €405.2.3 Light-
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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.
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 €405.2.1.1.
Exception: Luminaires controlled by special application controls complying with Section C405.2.5
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CE#233 Renames the Section title, revises the section code provision, and reduces the dimming limit to 10% of full power output from 20% for dimming controls and
from 30% for switchable controls. Adds two new exceptions from manual dimming control requirements for spaces with high-end trim lighting controls.
Related Mods: C405.2.3.1 Lightred D o controHfuneti B quired-to-have Hight
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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.
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CE#234 Reduces the interior lights connected to the load threshold for daylighting responsive controls. Primary sidelit area and toplit areas lighting connected load were reduced to 75W from 150W,
and combined primary and secondary sidelit areas were reduced from 300 W to 150 W.
Also revises exception item #3 and deletes equation 4-9 to simplify the compliance process.
Related Mods: C405.2.4 Daylight: controls. Dayligh ive controls ing with Section C405.2.4.1 shall be provided to control the general
CEPI- lighting within daylight zones in the following spaces:
161-21,
CEPI- 164-21 1. Spaces with a total of more than 156 ttsof-g Highting- within-primary-sidelit daylight Bhy ith
Section C405.2.4.2.
2. Spaces with a total of more than 306 s of g Lighting- within-sidelit daylight ine with Section €405.2.4.2
3. Spaces with a total of more than 156 245 o 6 Lighting- within toplit daylight oy ith Seetion-C405.2.4.3.
Exceptions: Daylight responsive controls are not required for the following:
1. Spaces in health care facilities where patient care is directly provided.
2. sidelit daylight zones on the first floor above grade in Group A-2 and Group M occupancies.
3.
lighting p v th-Section C405.3.1 is net great gy T
pacestessthan250-5¢ e
ith Seetion-€406-3-wh 2 of Section-€406-1 4
- B -
I th £ all-sidelit-and-toplit . i ith ions-C405.2.4.2 and C405.2.
itrol
P -
th i luded-in-the lighti teulat tion-C405.3.2
ghting
Staf Clsafication Coreites [ Enerey
orecty  [standara
Needed overtap
L I x 1 1
[action {AS IA_sA( ID Inwc I
FSEC — Anticipated energy impact on FBC-EC — Decrease
CE#235 Replaces the text “sidelit daylight zone” with “primary sidelit daylight zone” in requirement items #1 and #2 for code clarity.
Adds a clarifying text “Where the fenestration is located in a wall” for item #3 and removes the secondary sidelit daylighting zone calculation requirement.
Related Mods: 405.2.4.2 Sidelit daylight zone. The sidelit daylight zone is the floor area adjacent to vertical fenestration that complies with all of the
CEPI- 167-21, following:
1. Where the fenestration is located in a wall, the primary sidelit daylight zone shall extend laterally to the nearest full- height wall, or
up to 1.0 times the height from the floor to the top of the fenestration , and longitudinally from the edge




CEPI- 166-21 of the fenestration to the nearest full-height wall, or up to 0.5 times the height from the floor to the top of the
fenestration , whichever is less, as indicated in Figure C405.2.4.2(1).
2. Where the fenestration is located in a rooftop monitor , the primary sidelit daylight zone shall extend laterally to
the nearest obstruction that is taller than 0.7 times the ceiling height, or up to 1.0 times the height from the floor to
the bottom of the fenestration , whichever is less, and longitudinally from the edge of the fenestration to the nearest
obstruction that is taller than 0.7 times the ceiling height, or up to
0.25 times the height from the floor to the bottom of the fenestration , whichever is less, as indicated in Figures
€405.2.4.2(2) and €405.2.4.2(3).
3. Where the fenestration is located in a wall,
theTh sidelit daylight is-directly-adjacent to-the pri idelit daylight o shall-extend laterally-t
e
2.0 times the height from the floor to the top of the fenestration or to the nearest full height wall, whichever is
less, and longitudinally from the edge of the fenestration to the nearest full height wall, or up to 0.5 times the
height from the floor to the top of the fenestration , whichever is less, as indicated in Figure C405.2.4.2(1)
T v sidelit hall-not b i the caleulation of the daylight tioRC
402:5:1:1
4. The area of the fenestration is not less than 24 square feet (2.23 m?).
5. The distance from the fenestration to any building or geological formation that would block access to daylight is
greater than one-half of the height from the bottom of the fenestration to the top of the building or geologic
than 1.5 for all other orientations. [Staff Classfication | Correlates | Energy
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CE#236 Revises the provision for clarity, removes sleeping and dwelling units lighting requirements from this section, and adds a new requirement, “lighting
integrated into range hoods and exhaust fans must be controlled independently of fans.”
Related Mods: €405.2.5 Specific application controls. Specific application controls shall be provided for the following:
CEPI- 168-21, 1. The following lighting shall be controlled by an occupant sensor complying with
CEPI- 169-21, Section C405.2.1.1 or a time-switch control complying with Section €405.2.2.1. In addition, a manual control shall be provided to control such
CEPI- 135-21, lighting separately from the general lighting in the space:
CECD1-1-22, 1.1. Luminaires for which additional lighting power is claimed in accordance with Section C405.3.2.2.1.
CED1-27- 22 1.2. Display and accent, including lighting in display cases.
1.3. Hightingindisplay-cases:
14 task lightingincluding p - installed under-shelf o binet lighting.
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4. Lighting integrated into range hoods and exhaust fans shall be controlled independently of fans.
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CE#237 Edits the language for clarity. Edits the code language for clarity. Edits the code language for clarity, and reduces parking lot luminaire’s total wattage

threshold to 40 W from 78 W. This change increases the stringency but is cost-effective.

Related Mods:

€405.2.7 Exterior lighting controls. Exterior lighting systems shall be provided with controls that comply with Sections C405.2.7.1 through CA05..

CECD1- 23-22, Exceptions:
CEPI- 172-21 1. Lighting for covered vehicle entrances ane-exitsF buildings-and-parking h quired-forey
2. Lighting controlled from within dwelling units .
ht shutoff. Lights shall be automatically turned off when daylight is present and satisfies the lighting needs.
€405.2.7.2 Building facade and landscape lighting. Building facade and landscape
lighting shall automatically shut off from not later than 1 hour after building or business closing to not earlier than 1 hour before building
or business opening.
€405.2.7.3 Lighting setback. Lighting that is not controlled in accordance with Section €405.2.7.2 shall comply with the following:
1. Be controlled so that the total wattage of such lighting is automatically reduced by not less than 50 percent by selectively switching off or
dimming luminaires at one of the following times:
1.1. From not later than midnight to not earlier than 6 a.m.
1.2. From not later than 1 hour after building or business closing to not earlier than 1 hour before building or business
opening.
1.3. During any time where activity has not been detected for 15 minutes or more.
2. Luminaires serving exterior
i i o havi ted-input_wattage of greater th 40-watts and ting height of 24 feet{
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CE#238 New reserved Section.

This reserved Section must have a title and requirement compatible with its sub-section. It looks like an incomplete code modification.




Related Mods: C405.2.8 Reserved
CEPI- 176-21,
CECD1- 5-22,
CE2D-44- 23,
CE2D-45- 23,
CECD1- 23-22
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CE#239 It adds a new Section C405.2.8.1:
simplifies the code by limiting the demand ive lighting controls requi to B, E, M, and S building occupancies group. Adds an exception for storage rooms and warehouse spaces
from dimming control; instead, use 25% or more switch-off control for general lighting. Decreases the code
stringency.
Related Mods: €405.2.8.1 Demand responsive lighting controls function. Demand responsive controls for lighting shall be capable of the following:
CE2D-45- 23, 1. Automatically reducing the output of controlled lighting to 80 percent or less of full power or light output upon
CECD1-5-22 receipt of a demand response signal
2. Where high-end trim has been set, automatically reducing the output of controlled lighting to 80 percent or less of
the high-end trim setpoint upon receipt of a demand response signal
3. Dimming controlled lights gradually and continuously over a period of not longer than 15 minutes to achieve their
demand response setpoint.
4. Returning controlled lighting to its normal operational settings at the end of the demand response period
Exception: Storage rooms and warehouse storage areas shall be permitted to switch off 25 percent or more of
general lighting power rather than dimming.
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CE#240 Renumbers Section C405.2.8 renames the title and edits the text for clarity.
Related Mods: 405.2.8 C405.2.9 Parking garage Interior parking Wighting —Parking ¢ ark g lighting shall b by o
CECD1- 23-22 ith Seetion-€405-2:k-3-or ot
" ing-with Seetion-6405.2.2.1 Additionatlighting ts-shall-be-provided-as follows:
1. Lighting power of each luminaire shall be automatically reduced by not less than 30 percent when there is no activity detected within a
lighting zone for 20 minutes. Lighting zones for this requirement shall be not larger than 3,600 square feet
(3345 m?).
Exception: Lighting zones provided with less than 1.5 footcandles of illumination on the floor at the darkest
point with all lights on are not required to have automatic light-reduction controls.
2. Where lighting for eye adaptation is provided at
hicke_ent oexits_from—tobuildh parking b lighting shall-b by—ad
that ; duces lighting by-atleast 50-p £f " _
3. The power to luminaires within 20 feet (6096 mm) of perimeter wall openings shall automatically reduce in response to daylight
by at least 50 percent.
Exceptions:
1. Where the opening-to-wall ratio is less than 40 percent as viewed from the interior and encompassing the
vertical distance from the driving surface to the lowest structural element.
2. Where the distance from the opening to any exterior daylight blocking obstruction is less than one-half the
height from the bottom of the opening or fenestration to the top of theobstruction.
3. Where openings are obstructed by permanent screens or architectural elements restricting daylight entering
the interior space
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CEH241 Adds new Section C405.2.10 requiring sleeping and dwelling units to be provided with lighting controls and switched receptacles, instead of occupancy
sensor based lighting and receptacle controls. This change simplifies the requirements for dwelling and sleeping units. Thus decreases the stringency.
Adds new subsection C405.2.10.1. Requires a switched receptacle and occupant sensor lighting controls.
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.
Adds new subsection C405.2.10.2.
Requires bathroom lighting to be controlled by an occupant sensor control that can turn-off lighting automatically within 20 minutes not occupied and a manual lighting control at the entrance
of each unit that can turn-off lighting and switched receptacle in the unit, except for lighting in bathrooms and
kitchens.
Related Mods: €405.2.10 Sleeping unit and dwelling unit lighting and switched receptacle controls
CE2D-40- 23, Sleeping units and dwelling units shall be provided with lighting controls and switched receptacles as specified in Sections €405.2.10.1 and
CED1-27- 22, €405.2.10.2
CE2D-41- 23 €405.2.10.1 Sleeping units and dwelling units in hotels, motels and vacation timeshare properties. Sleeping units and
dwelling units in hotels, motels and vacation timeshare properties shall be provided with the following:
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
€405.2.10.2 Sleeping units in congregate living facilities. Sleeping units in
congregate living facilities shall be provided with the following controls:
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.
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CE#242 Renumbers Equation 4-10 and revises the list of lighting equipment and applications not included in calculating total connected lighting power.




Related Mods:

€405.3 Interior lighting power requirements. A building complies with this section where its total connected interior lighting power calculated under Section C405.3.1 is not greater than the

CEPI- 177-21, |interior lighting power allowance calculated under Section €405.3.2. Sleeping units and dwelling units shall comply with SectionC405.3.3.
CEPI- 135-21, |C405.3.1 Total connected interior lighting power. The total connected interior lighting power shall be determined in accordance with Equation 4-9.
CEPI- 187-21, |Equation 4- 938
CE2D-47-23  where:
TCLP = Total connected lighting power (watts).
LVL = For luminaires with lamps con ected directly to buildina power. such as line voltage lamps, the rated wattage of the lamp.
BLL = For luminaires in = [LVL + BLL + LED + TRK + Otherast or transformer when operating that lamp.
LED = For light-emitting dlode luminaires with either integral or remote drivers, the rated wattage of the luminaire.
TRK = For lighting track, cable conductor, rail conductor, and plug-in busway systems that allow the addition and relocation of luminaires without rewiring, the wattage shall be
one of the following:
1. The specified wattage of the luminaires, but not less than 8 W per linear foot (25 W/lin m).
2. The wattage limit of the permanent current-limiting devices protecting the system.
3. The wattage limit of the transformer supplying the system.
Other = The wattage of all other luminaires and lighting sources not covered previously and associated with interior lighting verified by data supplied by the manufacturer or
other approved sources.
The connected power associated with the following lighting equipment and applications is not included in calculating total connected lighting power.
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12.10. Advertising signage or directional signage.
13.11. Lighting for food warming
14.12. Lighting equipment that is for sale.
15.13. Lighting demonstration equipment in lighting education facilities.
16.14. Lighting approved because of safety considerations.
17.15. Lighting in retail display windows, provided that the display area is enclosed by ceiling- height partitions.
18.16. Furniture-mounted supplemental task lighting that is controlled by automatic shutoff.
19.17. Exit signs.
20.18. Antimicrobial lighting used for the sole purpose of disinfecting a space.
19. Lighting in sleeping units and dwelling units
20. For exit access and exit stairways, including landings, where the applicable code requires an illuminance of 10 footcandles or more on the
walking surface, the power  in excess of the allowed power calculated according to Section €405.3.2.2 is
not included. Staff Cassfication [ Correates [ enerey
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CE#243 Updates the LPD values in Table C405.3.2(1) based on improved lighting technologies and other requirements. The LPD values were mostly reduced. The

measure is based on improved technology with little to no impact on the construction cost.

Related Mods:

BUILBINGA LPD (w/ft?)
Automotive fachity 075
Cenvention-eenter 6:64
Courthouse o879
e - 53
Exereise-center 672
Fire station-" 056
Gymnasium 076
Health-care-clinie 6:8%
Hespital” 696
HoteliMetel ™" 056
Library 083
Manufactarng faciity 682
Motionpicturetheater 644
Multiple-family-* 8:45
Museurm 655
Office 0:64
Parking-garage 618
Penitentiary 669
Performing arts theater 0.84
Police-station 06:66
Pestoffice 0665
Religious-building 067
Retailt 06:84
Schoeluniversity 672
Spersarena 646
Fown-hatt 669
Fransportation 056
Warehetise 645
Workshep 651
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TABLE C405.3.2(1)
INTERIOR LIGHTING POWER ALLOWANCES: BUILDING AREA METHOD
BUILDING AREA TYPE LPD (watts/ft%)
Automotive facility 0.73
Convention center 0.64
Courthouse 0.75
Dining: bar lounge/leisure 0.74
Dining: cafeteria/fast food 0.70
Dining: family 0.65
Dormitory 0.52
Exercise center 0.72
Fire station 0.56
Gymnasium 0.75
Health care clinic 0.77
Hospital 0.92
Hotel/Motel 0.53
Library 0.83
Manufacturing facility 0.82
Motion picture theater 0.43
Multiple-family 0.46
Museum 0.56
Office 0.62
Parking garage 0.17
Penitentiary 0.65
Performing arts theater 0.82
Police station 0.62
Post office 0.64
Religious building 0.66
Retail 0.78
School/university 0.70
Sports arena 0.73
Town hall 0.67
Transportation 0.56
Warehouse 0.45
Workshop
0.86 Staff Classification | correlates | Energy
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CE#244 Updates the LPD values in Table C405.3.2(2) based on improved lighting technologies and other requirements. The LPD values were mostly reduced. The
measure is based on improved technology with little to no impact on the construction cost.
Related Mods: Delete entire table
CED1-9- 22, 3
CED1-75- 22, INTERIORHGHTING- POWER-ALLOWANCES: SPACE-BY-SPACE-METHOD
CECPI-7- 21, For Sk-1 foot = 304.8 mm, L watt per sq foot=10.76-wim®-
CEPI- a. In cases where both a common space type and a building area specific space type are listed, the building area specific space-type-shal-apphy-
135-21 b. A ‘Facility for the Visually Impaired’ is a facility that is licensed or will be licensed by local or state authorities for senior lerg-
' dit-daycare, PpoFt-oF-people with-speciat Fheeds-
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TABLE C405.3.2(2)
INTERIOR LIGHTING POWER ALLOWANCES: SPACE-BY-SPACE METHOD

Please see attached

For Sl: 1 foot = 304.8 mm, 1 watt per square foot = 10.76 w/m”

a. In cases where both a common space type and a building area specific space type are listed, the building area specific space type shall apply.

b. A ‘Facility for the Visually Impaired’ is a facility that is licensed or will be licensed by local ~ or state authorities for senior long- term care, adult day care,
senior support or people with special visual needs.

¢. Class | facilities consist of professional facilities; and semiprofessional, collegiate or club facilities with seating for 5,000 or more spectators.

d. Class Il facilities consist of collegiate and semiprofessional facilities with seating for fewer than 5,000 spectators, club facilities with seating for between 2,000
and 5,000 spectators, and amateur league and high school facilities with seating for more than 2,000 spectators.

e. Class Ill facilities consist of club, amateur league and high school facilities with seating for 2,000 or fewer spectators.

f. Class IV facilities consist of elementary school and recreational facilities; and amateur league and high school facilities without

provision for spectators. e
FSEC - Anticipated energy impact on FBC-EC - Decrease

Correates
Directly

Enerey
Standard
Needed

L I x I |

over iap

[Betion a5 Jasnc I T onc
I | | | |

CE#245

Adds a clarifying statement that sleeping and dwelling units are excluded from lighting power allowance calculations by applying a new Section C405.3.3,
and their floor area is not included in the calculation.

Related Mods:

CEPI- 135-21,
CECD1- 21-22

€405.3.2.1 Building Area Method. For the Building Area Method, the interior lighting power allowance is calculated as follows:
1. For each building area type inside the building , determine the applicable building area type and the allowed lighting power density
for that type from Table €405.3.2(1). For building area types not listed, select the building area type that most closely represents the use
of that area. For the purposes of this method,  an “area” shall be defined as all contiguous spaces that accommodate or are
associated with a single building area type.

2. Determine the floor area for each building area type listed in Table €405.3.2(1) and multiply this area by the applicable
value from Table €405.3.2(1) to determine the lighting power (watts) for each building area type. Sleeping units and dwelling units are
excluded from lighting power allowance calculations by application of Section €405.3.3. The area of sleeping units and dwelling units is
not included in the calculation

3. The total interior lighting power allowance (watts) for the entire building is the sum of the lighting power from each

building area type. Staff Classfication Energy

Standard

Correates
Directly
Needed over iap
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CE#246

‘A clarifying statement was added that sleeping and dwelling units are excluded from lighting power allowance calculations by applying a new Section C405.3.3, and their area is not included in
the calculation. Also, the total connected lighting power maximum allowance for unfinished spaces reduced to
0,10 W/ft2 from 0.20 W/ft2,

Related Mods:
CEPI- 135-21,
CEPI- 181-21,
CECD1- 21-22,

C405.3.2.2 Space-by-Space Method. Where a building has unfinished spaces, the lighting power allowance for the
unfinished spaces shall be the total connected lighting power for those spaces, or
0-20-1 wat: oot (10-76-1 ) hich istess—Forthe-S by

g Perse 10762 * g P ¥

Method_the int ligthti is-caleulated—as folt
g ghtingp

1. For each space enclosed by partitions that are not less than 80 percent of the ceiling height, determine the applicable
space type from Table €405.3.2(2). For space types not listed, select the space type that most closely represents the proposed use of the
space. Where a space has multiple functions, that space may be divided into separate spaces.
2. Determine the total floor area of all the spaces of each space type and multiply by the value for the space type in Table €405.3.2(2)

to determine the allowed lighting power (watts) for each space type. Sleeping units and dwelling units are excluded from lighting power

allowance calculations by application of Section C405.3.3. The area of sleeping units and dwelling units is not included in the
calculation
3. The total interior lighting power allowance (watts) shall be the sum of the lighting power allowances for all space types.

St Caasfeation [Coremtes[enerey
orecty  [standars
Neesed owrip
[ T~ I
E = Tsic o Torc
1 I 1
FSEC — Anticipated energy impact on FBC-EC - Decrease

CE#247

Revises the code language for clarifications.

Related Mods:

C405.3.2.2.1 Additional interior lighting power. Where using the Space-by-Space Method, an increase

CECPI-7- 21, in the interior lighting power allowance is permitted for specific lighting functions. Additional power shall be
CED1-76- 22 permitted only where the specified lighting is installed and controlled in accordance with Section C405.2.5.
This—Th it hatt b forth ified-urninai th fictight
P y P & P g
funet o-shall-netb ) thy in-the interior lighti
&) ¥ peFpeser ghtingp: P
1. For lighting equipment to be installed in sales areas specifically to highlight merchandise, the
additional lighting power shat-b i i ith-Equation4
11 halk ligtht £ the } leulat
- ghtingp ghiighting
| th-Equation4-9—orth teutated th-Equation4
4 g f &)
10;-whicheverisless:
Equation 4-10 Additional lighting power f«llox\'an:e =750 W + (Retail Area 1x 0.40 W/t®) + =
2. For spaces in which lighting is specified to be instgRetail Adenidn<Q. 4t Wiiheror (Rietaid Afen th fl.FH0V/BF et dRetadladpea dicd HOY Highlighting art or exhibits,
srovided that th lighting p hathb than-0.9-W/A3(0.7-W/m?) indobh 4 roreth MR8 A W herspaces:
the additional lighting power allowance for that spacF ot ST:hanits:
210,66 W/ft? ( 7.1W/m’) in lobbies,
% 0.55 W/ft’ ( 5.9 W/m ?) in other spaces, or Additional lighting power allowance =750 W + (Retail Arca 1 X 4.3 Wim?2)+ R
¥ The connected lighting power of the lumiReifal &gear i Toliucd s Retall dnem e - OV A gniRg el Sreditotid 18 WA d according to Equation 4-9
Staf lassfcation | Coreiates | eneray
oirecty [ standara
Needed _|overp
L T x 1 1
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CE#248 Adds a new Section C405.3.3 by moving from a deleted Section C405.1.1. No change in stringency.




Related Mods:

€405.3.3 Lighting power for sleeping units and dwelling units. Sleeping units in Group |-2 occupancies that are patient rooms shall comply with

efficiency requirement. It increases the stringency but is cost-effective.

CE2D-48- 23, Sections €405.3.1 and C405.3.2. For all other sleeping units and dwelling units , permanently installed lighting, including lighting integrated into
CECD1- 21-22, 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
CECD1-1-22 capable of operating with an efficacy of not less than 45 lumens per watt.
Exceptions
1. Lighting integral to other appliances e | TR T
2. Antimicrobial lighting used for the sole purpose of disinfecting precty - [snrs |
co Ocer
3. Luminaires with an input rating of less than 3 watts. [ 1  —
[action Jas Jasnc To | T
[ | | | - [ 1|
CE#249) It renames the section title, edits the code language, and increases the photon efficiency. This change may slightly increase construction costs but saves more energy costs due to the improved

Related Mods:
FBC—

language of exterior lighting power allowance to include “building site lighting for which the building owner is
” This change imoroves the code clarity

e 3 Lib L3 i g B Lid P y-h Haat P L
C405.9 <hand mai hat_have a photon efficieney-of Rt less than L6 okt as definee th ANSHASABE S640. yinstatied
hall+ £ ot less than 1 e tusrmobli) & b k d ot less than 1.0
# - perjoutetp #
/4 for-alloth \ P feuralligh hall b by-a-device that cuirns off the
ghting & y
hensuficient davlight lablet
o .
for horticultural lighting shall be controlled by a device that automatically turns off the luminaire at specific programmed times.
S clssicaton [coreies [y
orecty | stanaara
needed __|overi
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CE#250

Renames the Section title, edits the code language and existing exception items #7 and #14 for clarity, and adds a new exception item #15. No change in code stringency. Revises the code

Related Mods:

€405.5 Exterior lighting power requirements. The total connected exterior lighting power calculated in accordance with Section C405.5.1 shall be not greater

and aligns with ASHRAE 90.1 requirements.

FBC— than the exterior lighting power allowance calculated in accordance with Section €405.5.2.
€405.4.1 C405.5.1 Total connected exterior
buildi teriorlighti The totatexteri lighti hattbe the total maxk ted wattage of alext lighting that—i gt
& ighting-powers ghtingp 5 ghting: i
hrough th ice for the buildi o building site lighting for which the build
3 8y e ghting &
Exception: Lighting used for the following applications shall not be included.
1. Lighting approved because of safety considerations.
2. Emergency lighting automatically off during normal business operation.
3. Exit signs.
4. Specialized signal, directional and marker lighting associated with transportation.
5. Advertising signage or directional signage.
6. Integral to equipment or instrumentation and installed by its manufacturer.
7.
Theatricat et £t i hvid ; b dforvie
purposes; 2 rstagerfilmp P P ¥
" £ o Hive-th Fand
7 P
8. Athletic playing areas.
9. Temporary lighting.
10. Industrial production, material handling, transportation sites and associated storage areas.
11. Theme elements in theme/amusement parks.
12. Used to highlight features of art, public monuments and the national flag.
13._Lighting for water features and swimming pools.
14. Lighting controlled from within sleeping units and dwelling units -wherethetightingcompties-with-Seetion-R404-1-
15. Lighting of the exterior means of egress as required by the International Building Code
€405.5.2 Exterior lighting power allowance. The exterior lighting power allowance (watts) is calculated as follows:
1. Determine the Lighting Zone (LZ) for the building according to Table C405.5.2(1), unless otherwise specified by the code official .
2. For each exterior area that is to be illuminated by lighting that is powered through the energy service for the building and building site lighting
for which the building owner is responsible, determine the applicable area type from Table €405.5.2(2). For area types not listed, select
the area type that most closely represents the proposed use of the area.
3. Determine the total area or length of each area type and multiply by the value for the area type in Table C405.5.2(2) to
determine the lighting power (watts) allowed for each area
type.
4. The total exterior lighting power allowance (watts) is the sum of the base site allowance determined according to Table
€405.5.2(2), plus the watts from each area type. ET T C—re—
Neaded [
L 1 X 1
oo [is a5/ oric
CE#251 Updates the exterior lighting power allowance values in Table C405.5.2(2). Reduces the lighting power allowances based on advances in lighting technology

Related Mods: Delete Table
CECD1- 23-22, FABLE-€405:5:2(2)
CEPI- 189- HGHHNG-POWERALLOWANCES FOR BUILDING EXTERIORS
21,CEPI- For Sk-1 foet = 304.8 mm, L watt per sq foot=W/0-0920 m® W = watt
254-21 TABLE C405.5.2(2)
FBC— LIGHTING POWER ALLOWANCES FOR BUILDING EXTERIORS
C405.4.2
LIGHTING ZONES
Zone 1 | Zone 2 | Zone 3 | Zon
Base Site Allowance 160 W | 280 W | 400 W | 560
Parking area, exterior 0.015 W/ft? 0.026 W/ft? 0.037 W/ft? 0.052 W/ft?
Walkways and ramps less 0.50 W/linear foot |0.50 W/linear foot |0.55 W/linear 0.60 W/linear
foot foot
Plaza areas 0.028 Wift* 0.049 W/ft* 0.070 W/ft* 0.098 Wi/ft*
Dining areas 0.156 W/ft? 0.273 W/it? 0.390 W/ft? 0.546 W/ft?
Stairways Exempt Exempt Exempt Exempt
Pedestrian tunnels 0.063 Wi/ft* 0.110 W/ft* 0.157 Wift* 0.220 W/ft*
Landscaping 0.014 W/it? 0.025 W/it? 0.036 W/ft? 0.050 W/ft?
Pedestrian and vehicular entrances and 5.6 W/linear 9.8 W/linear 14 W/linear foot | 19.6 W/linear foot
exits foot of opening foot of opening of opening of opening
Entry canopies 0.072 Wiit? 0.126 Wit 0.180 W/it? 0.252W/ft*
Loading docks 0.104 W/ft? 0.182 Wit 0.260 W/ft? 0.364 W/it?




Free-standing and attached 0.20 W/ft? 0.35 W/it? 0.50 W/ft? 0.70 W/t

Open areas (including vehicle sales lots) 0.072 Wit 0.126 W/ft? 0.180 W/ft? 0.252 Wi/it?

Street frontage for veh ales lots in No allowance 7.2 Wllinear 10.3 W/linear 14.4 Wllinear
addition to “open area” allowance foot foot foot

For SI: 1 foot = 304.8 mm, 1 watt per square foot = 10.76 W/m®. W = Watt

EEr C )
I
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FSEC - Anticipated energy impact on FBC-EC — Decrease
CE#252  Updates the individual exterior lighting power allowance values in Table C405.5.2(3). Reduces the individual lighting power allowances based on advances in lighting technology and aligns with ASHRAE 90.1

requirements. It increases the stringency but has no impact on the construction cost.
Related Mods: | Delete entire Table
CEPI- 189-21, -
CEPI- 254-21, |[INDMDUALLIGHTING-POWERALLOWANCES FOR-BUILDING-EXTERIORS
CECD1-23-22 |TABLE C405.5.2(3)

FBC— INDIVIDUAL LIGHTING POWER ALLOWANCES FOR BUILDING EXTERIORS
C405.4.2 LIGHTNING ZONES
Zone 1 Zone 2 Zone 3 Zone 4
Building facades No allowance 0.075 W/t? of 0.113 W/ft? of 0.15 W/ft? of
gross above- gross above- gross above-
grade wall area grade wall grade wall area
area
Automated teller machines (ATM) and 90 W per location plus 35W per additional ATM per location
night depositories
Uncovered entrances and gatehouse 0.144 W/ 0.252 W/ft? of area 0.360 W/ft? of 0.504 W/ft® of
inspection stations at guarded facilities 2 of area. area area
Uncovered loading areas for law 0.104 W/ 0.182 W/ft® of area|  0.260 W/ft* of 0.364 W/t of
enforcement, fire, ambulance and other 1 of area area area
emergency service vehicles
53 W per 92 W per drive- 132 W per 185 W per drive-
Drive-up windows and doors drive- through drive-through through
through
Parking area near 24-hour retail 80 W per 140 W per 200 W per 280 W per
entrances main entry main entry main entry main entry
For Sl: 1 watt per square foot = 10.76 W/m? W = Watts. Seaft Cassfication |mmm IEW Im‘”“
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CE#253 Revises the exception per the DOE definition of Distribution Transformers found in 10 CFR 431.192
Related Mods: C405.7 Electrical transformers. Low-voltage dry-type distribution electric transformers shall meet the minimum efficiency requirements
FBC— of Table C405.7 as tested and rated in accordance with the test procedure listed in DOE 10 CFR 431. The efficiency shall be verified through
C405.6 certification under an approved certification program or, where a certification program does not exist, the equipment efficiency ratings shall be

supported by data furnished by the transformer manufacturer.
Exceptions: The following transformers are exempt in accordance with the DOE definition of Distribution Transformers found in 10 CFR 431.192:

T h he—Energy-Policy-Actof 2005 based-on the_DOE_10-CFR 431 def speelat-purp
2T h e £ Poticy-Act-of 2005 b betsed , based
- gy-PoticyActof 3 purp
PRI b he-Energy-Policy-Act of 2005 hmudtiple-voltage-taps-where-the highest tap Jess-than-20-p
han-the o with " £20-p
b Beee temermees
6—4—Auto-transformers:
5+ P P ¥
g peeiaHmp
97 Regulating transformers:
165 Seated-and
3
115 Machine tool " ) ko v [eneray
i - o st
12— Welding transformers: Directly | Needed Over lap
1311 Grounding transformers. L 1 X 1
- + - s | CST I |
13. Nonventilated transformers. | | x | | |
CE#254 Adds a new footnote and renumbers the existing ones for clarification. No impact on the stringency and construction cost.
Related Mods: [ TABLE C405.7
CEPI- 192-21 MINIMUM NOMINAL EFFICIENCY LEVELS FOR DOE 10 CFR 431 LOW-VOLTAGE TRANSFORMERS DRY-TYPE DISTRIBUTION
FBC—
SINGLE-PHASE | THREE-PHASE TRANSFORMERS®
kva?® Efficiency (%)°© | kva?®® Efficiency (%)°©
€405.6 15 97.70 15 97.89
25 98.00 30 98.23
375 98.20 45 98.40
50 98.30 75 98.60
75 98.50 1125 98.74
100 98.60 150 98.83
167 98.70 225 98.94




250 98.80 300 99.02
333 98.90 500 99.14
- - 750 99.23
— — 1000 99.28
a. kiloVolt-Amprati , 1taged
. ok listed_in—the_table_shatl_h 46 level by .
£thek s lwes listecin-the-tab} b e \ . hallnot be-tsed-below-th "
bove th lues showf e-ph d three-ph
P P
b. kiloVolt-Amp rating.
b N L effici hall b jth-the DOE-10-CFR 431 test procedure-for | Jtage-dey-typ
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CE#255

Adds a new exception, item #6, that says, "Definite-purpose machines within the scope of ANSI/NEMA MG 1, Part 18." This new exception prevents the construction increase.

Related Mods:

€405.8 Electric motors. Electric motors shall meet the minimum efficiency requirements of

stringency of computer room requirements and hence the construction cost.
It adds a new subsection C405.9.1 for data centers by moving data center requirements from Section C405.1. No impact on the stringency.

f comnuiter raom

FBC— Tables C405.8(1) through C405.8(4) when tested and rated in accordance with the DOE 10 CFR
C405.7 431. The efficiency shall be verified through certification under an approved certification program or, where a certification program does not exist,
the equipment efficiency ratings shall be supported by data furnished by the motor manufacturer.
Exception: The standards in this section shall not apply to the following exempt electric motors:
1. Air-over electric motors. Staf Clssfication Coreites [enerey
2. Component sets of an electric motor. |“"'“‘v Z""::: ;
e Over
3. Liquid-cooled electric motors. I in  —
4. Submersible electric motors.
e T & Toc To Toic
[ | I
5. Inverter-only electricmotors.
6. Definite-purpose machines within the scope of ANSI/NEMA MG 1, Part 18
CE#256 It adds a new Section C405.9 by moving the provision from Section C405.1 and aligns the requirement with the ASHRAE Standard 90.4 for computer rooms. This change may increase the

It adds a new Section C405.9.2 for computer rooms that aligns with ASHRAE Standard 90.4. This change increases the stringency of computer rooms code provision; hence, the construction cost

Related Mods:

€405.9 Data centers and computer rooms. Electrical equipment in data centers and computer rooms shall comply with this section

CEPI- 134-21, €405.9.1 Data centers. Transformers, uninterruptable power supplies, motors and electrical power processing equipment in data centers shall comply with
CED1-78- 22 Section 8 of ASHRAE 90.4 in addition to this code.
405.9.2 Computer rooms. Uninterruptable power supplies in computer rooms shall comply with the requirements in Tables 8.5 and 8.6 of ASHRAE 90.4 in
addition to this code.
Exception: AC-output UPS that utilizes standardized NEMA 1-15P or NEMA 5-15P input plug, as specified in ANSI/NEMA WD-
6
CRTTT e
ovecty [stnders
neeses[ovrip
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CE#257 Renumbers Section C405.9. C405.9.1, C405.9.2. Renumbers C405.11. C405.12. C405.12.1.
Related Mods: C405.5-CA05 10 Verticatand-horh vwrrr— "
405.9.1.C405.10.1 Elevatorcab
40563040510 " He
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CE#258

increase depending on the building occupancy group but is a cost- effective change.
C405.12.1.

C405.12.2 and replaces the text “measured load” with “design load.”

Renumbers Section C405.12. Reduces the building floor area threshold for energy monitoring from 25,000 ft2 to 10,000 ft2, makes editorial changes, updates referenced code section, and adds a
new exceptions for dwelling units. Increases the stringency by reducing the floor area threshold but exempts all residential unit, which may reduce the stringency. Therefore, the stringency may

Related Mods:

CEPI-

138-21,
CEPI-
203-21,
CED1-31- 22,

CED1-30- 22,

CE2D-29- 23,
CE2D-33-

23

C40513 E

C4051

floor area of Wﬁ%%p&a;geme%%@g@

square feet (929 m”) shall be equipped to measure, monitor, record and report energy consumption data-in-cemplianee-aceerdance
" Jicated

Exceptions
1. Dwelling units in R-2 occupancies.

and has less than 5,000 square feet (464.5 m?) of conditioned floor area

€405-12.1-€405.13.1 Electrical tering—For-allelectricat tied-to-the-buildi

it : ite includ

BY & BY-SUPP &

€405.13.2.

4054 End leet th

other measurement devices shall be provided to collect energy consumption data for each end-use category required by Section

o

€

but not limited to site lighting, parking, recreational facilities and other areas that serve the building and its occupants, meters or

b

with Sections C405.13.1 through €405-43-5-Sect — for-h egorie: Table C405.1 1
C405.13.7 through C405.13.11 for end-use categories indicated in Table C405.13.8. R P e-individuat
tenant " ot b with-th 4 ded-that th has-it it e-met b than-5.000
P 6 P P P y - &
feet {464.5-m2) of ﬂ

2. Individual tenant spaces are not required to comply with this section provided that the space has its own utility services and meters

405122 i Met
G ) G - PP

- hof the-end. ted-in-Tabt

£405-13-2 shal b

provided to collect energy use data for each end-use category indicated in Table C405.13.2. Where multiple meters are used
to measure any end-use category, the data acquisition system shall total all of the energy used by that category. Not more than
o

5 percent of the
be from a load that is not within that category.

o designh
=SigH )

Exceptions:

Original text of mod is not consistent with that of the 2023 FBC - EC.
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FSEC — Anticipated energy impact on FBC-EC — Decrease

CE#259 Renumbers Table C405.12.2, renames the title, edits texts for clarity, and adds “Electric hot water heating for uses other than space conditioning” as a new
energy use category.
Related Mods: TABLEC40532 2 TABLE C405 13 2 FLECTRICAL ENERGY.USE
CE2D-33-23, 8 DESCRIPTION OF ENERGY USE
CED1-30- 22, q
CED1-36- 22,
CEAPP- 01-24 Total HVAC Heating, cooling and ventilation, including but not limited to fans, pumps, boilers, chillers and water
system 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 | The remaining loads not included elsewhere in this table, including but not limited to vertical transportation
and other systems, automatic doors, motorized shading systems, ornamental fountains,
miscellaneous loads : g g-poslsin—grotnd-sp: o Hesyst
Electric hot water Electricity used to generate hot water.
heating for uses Exception: Electric water heating with design capacity that is less than 10 percent of
other
t the building service rating. [Staff Clasiication [Correiates [ Enerey
i oty [standara
i e Overap
L 1 1
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| — 1 | |
CE#260 Renumbers Section C405.12.3, renames the title and edits the code language for clarity. Renumbers Section C405.12.4, renames the title and edits the
code language for clarity. Renumbers Section C405.12.5 and edits the code language for clarity.
Related Mods: 405123 C405 132 Met } et Met h tdovi quired—by—tht 4 b fig
CEPI- 203-21, et i i gy datato-the dat isit yst quired— by tion C40513.4-
" hail-be_alowed-to-b digital-t terLighting—HVAC or-otherbuildi tems-that
y-ehigita-typ —Highting: 4
CE2D-33- self-monitor their energy consumption shall be permitted instead of meters. Current sensors shall be permitted, provided that
23. they have a tested accuracy of £2 percent. Required metering systems and equipment shall have the capability to provide at
CED1-30- 22 least hourly data that is fully integrated into the data acquisition system and graphical energy report in accordance ~ with
Sections C405.13.4 and C405.13.5. Nonintrusive load monitoring (NILM) packages that extract energy consumption data from detailed
alactric wavsform analveic chall ha narmittad tn cuhetitute far individial matere if tha aanivalent data ic availahle far
collection in Section C405.13.4 and reporting in Section C405.13.5.
40512 4 €405 13 4 Data £} ! dat " dat rem_shall have th bility t
— 4 = - =
store the data from the required meters and other sensing devices for a minimum of 36 months. The data acquisition system
shall have the capability to store real-time energy consumption data and provide hourly, daily, monthly and yearly logged data
for each end-use category required by Section C405.13.2. The data acquisition system shall have the capability of providing
building total peak electric demand and the time(s) of day and time(s) per month at which the peak occurs. Peak demand shall
be integrated over the same time period as the underlying whole-building meter reading rate.
C405.42.5-C40513.5 i + e—readit i labh 4 ism-shallb
A2 g 3 Gy FepOr—AP ¥ porting:
provided in the building that: ible-f by-building-eperath et ) P —Fhereporting
shall have the capability to graphically provide the energy consumption for each end-use category required by Section C405.13.2
tleastnotless th ot th-and f i 5 th
¥ ey P
Original text of mod is not consistent with that of the 2023 FBC - EC.
CE#261 Adds a new subsection C405.13.6. Adds a new subsection C405.13.7. Adds a new subsection C405.13.8. Adds a new Table C405.13.8. Adds a new

subsection C405.13.9. Adds a new subsection C405.13.10. Adds a new subsection C405.13.11.

Related Mods:
CE2D-33- 23

C405.13.6 Renewable energy. On-site renewable energy sources shall be metered with no less frequency than nonrenewable energy systems in
accordance with Section €405.13.3.

€405.13.7 Nonelectrical energy submetering. For all nonelectrical energy supplied to the building and its associated site that serves the building
and its occupants, submeters or other measurement devices shall be provided to collect energy consumption

data for each end-use category required by Section C405.13.8.

Exceptions:
1. HVACand water heating equipment serving only an individual dwelling unit shall not require end-use submetering.
2. End-use submetering shall not be required for fire pumps, stairwell pressurization fans or any system that operates only
during testing or emergency.
3. End-use submetering shall not be required for an individual tenant space having a floor area not greater than 2,500
square feet (232 m?) where a dedicated source meter complying with Section C405.13.9 is provided
4. Equipment powered primarily by solid fuels serving loads other than building heating and service water heating loads
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€405.13.8 End-use nonelectrical submetering categories. Submeters or other approved measurement devices shall be provided to collect energy use data for each end-use category indicated in
Table C405.13.8. Where multiple submeters are used to measure any end-use category, the data acquisition system shall total all of the energy used by that category. Not more than 5 percent of
the design load for each of the end-use categories indicated in Table C405.13.8 shall be permitted to be from a load that is not within that category.

TABLE C405.13.8 NONELECTRICAL ENERGY USE CATEGORIES

END USE
CATEGORY DESCRIPTION OF END USE
Total HVAC Heating and cooling systems, including but not limited to boilers, chillers and furnaces. syiem District heating and cooling energy entering the building’s

distribution system shall be

monitored at the point of entry to the building distribution system.

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

process loads  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 T h€ remaining loads not included elsewhere in this table, including but not limited to
loads. fireplaces, swimming pools, spas, gas lighting, and snow-melt systems.

Fuel used to heat potable water

Senice 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.
C405.13.9 Nonelectrical submeters. Submeters or other measurement devices required by this section shall be configured to automatically communicate energy consumption
data to the data acquisition system required by Section C405.13.10. Source submeters shall be allowed to be any digital-type meter that can provide a digital output to the data
acquisition system. Required submetering systems and equipment shall be fully integrated into the data acquisition system and graphical energy report that updates at least hourly
in accordance with Sections C405.13.10 and C405.13.11.

C405.13.10 Nonelectrical energy data acquisition system. A data acquisition system shall have the capability to store the data from the required submeters and other sensing
devices  for not less than 36 months. The data acquisition system shall have the capability to store real-time energy consumption data and provide hourly, daily, monthly and
yearly logged data for each end-use category required by Section C405.13.8. The data acquisition system shall have the capability of providing

building total nonelectrical peak demand and the time(s) of ~ day and time(s) per month at which the peak occurs. Where

heating

applicable as determined by the authority having jurisdiction (AHJ), peak demand shall be integrated over the same time period as the
underlying whole-building meter reading rate.

C405.13.11 Graphical energy report. A permanent and readily accessible reporting mechanism shall be provided in the
building that is accessible by building operation and management personnel. The reporting mechanism shall have the to
graphically provide the nonelectrical energy consumption for each end-use category required by Section C405.13.8 not less

than every hour, day, month and year for the previous 36 months. The graphical report shall incorporate natural gas interval

data from the submeter or the ability to enter gas utility bills into the report. Sttt Classieation [correister [ enerey
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CE#262 Adds a reserved Section C405.14.
Related Mods: C405.14 Reserved.
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CE#263 Adds a new Section C405.15.

Adds on-site renewables energy requirement to reduce consumer energy cost and societal protection.

Adds a new subsection C405.15.1. Requires that buildings must be provided with on-site renewable electricity generation systems with a direct current (DC) nameplate power rating of not less
than 0.75 W/ft2 (8.1 W/m2) multiplied by the sum of the gross conditioned floor area of all floors, but not to exceed the combined gross conditioned floor area of the three largest floors. Has
four exceptions. This change increases the code stringency but is cost-effective change.

Adds a new subsection C405.15.2. Must procure off-site renewable electrical energy per Section C405.15.2.1 and C405.15.2.2 if it qualifies for one of the

exceptions in Section C405.15.1

Related Mods:
CECPI-2- 21,
CED1-50- 22

C405.15 Renewable energy systems. Buildings in Climate Zones 0-7 shall comply with

Sections €405.15.1 through €405.15.4.

€405.15.1 On-site renewable energy systems. Buildings shall be provided with on-site renewable electricity generation systems with a direct current (DC)
nameplate power rating  of not less than 0.75 watts per square foot (8.1 W/m?) multiplied by the sum of the gross conditioned floor area of all floors, not to
exceed the combined gross conditioned floor area of the three largest floors.

Exceptions: The following buildings or building sites shall comply with Section C405.15.2:

1. A building site located where an unshaded flat plate collector oriented toward the equator and tilted at an angle from horizontal equal to the latitude
receives an annual daily average incident solar radiation less than 1.1 kBtu/ft per day (3.5 kWh/m?/day).

2. Abuilding where more than 80 percent of the roof area is covered by any combination of permanent obstructions such as, but not limited to, mechanical equipment, vegetated space, access
pathways or occupied roof terrace.

3. Any building where more than 50 percent of the roof area is shaded from direct- beam sunlight by natural objects or by structures that are not part of the building for more than 2,500
annual hours between 8:00 a.m. and 4:00 p.m.

4. Abuilding with gross conditioned floor area less than 5,000 square feet (465 m?).

C405.15.2 Off-site renewable energy. Buildings that qualify for one or more of the exceptions to Section C405.15.1 or do not meet the requirements of Section C405.15.1 with
an on-site renewable energy system shall procure off-site renewable electrical energy, in accordance with Sections C405.15.2.1 and C405.15.2.2, that shall be not less than the
total off-site renewable electrical energy determined in accordance with Equation 4-11.

Equation 4-11

where:

TRE = Total off-site renewable electical energy in kilowatt-hours (AWH) to be procured i accordance with Table C405.15.2. REN . = Annual offsie renewable electrical energy from Table C405.15.2, n units of klowalt- hours per wat of array capacity. [ p A =

it it
The sum of the gross CTRE g = (REN, ¢ x 0.75 \N/ﬂ2 x FLRA —IRE ) x 15a of the three largest floors
RE__ = Amual ansie renewaic Q. off X 7 on ’ .

on : e - o ~~ or me building project, whose rated capacity is less than the rated capacity required in
Section C405.15.1
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FSEC — Anticipated energy impact on FBC-EC — Decrease

CE#264

Adds a new subsection C405.15.2.1. Adds a new subsection C405.15.2.2




Related Mods:

€405.15.2.1 Off-site procurement. The building owner, as defined in the International Building Code , shall procure and be credited for

CECPI-2- 21, the total amount of off-site renewable electrical energy, not less than required in accordance with Equation 4-11, with one or more of
CED1-50- 22, the following:
CED1-55- 22, 1. Physical renewable energy power purchase agreement .
CED1-56- 22 2. Financial renewable energy power purchase agreement .
3. Community renewable energy facility.
4. Off-site renewable energy system owned by the building property owner.
5. Renewable energy investment fund.
6. Green retail tariff.
The generation source shall be located where the energy can be delivered to the
building site by any of the following:
1. Direct connection to the off-site renewable energy facility
2. The local utility or distribution entity.
3. Aninterconnected electrical network where energy delivery capacity between the generator and the building site is available.
C405.15.2.2 Off-site contract. The renewable energy shall be delivered or credited to the building site under an energy
contract with a duration of not less than 10 years. The contract shall be structured to survive a partial or full transfer of
ownership of the building property Staf Cassfication | Correlates | Eneray
Ix 1 1
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CE#265 Adds a new Table C405.15.2.
Related Mods: | TABLE C405.15.2
ANNUAL OFF-SITE RENEWABLE ENERGY REQUIREMENTS
CLIM ANNUAL OFF-SITE RENEWABLE ELECTRICAL ENERGY (kWh/ W)
ATE
1A, 2B, 3B, 3C, 4B and 1.75
5B
0A, 0B, 1B, 2A, 3A and 1.55
4A, 4C, 5A, 5C, 6A and 7 1.35
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FSEC — Anticipated energy impact on FBC-EC — Decrease

CE#266

Adds a new subsection C405.15.3. Adds a new subsection C405.15.4.

Related Mods:

€405.15.3 Renewable energy certificate (REC) documentation. The property owner or owner’s authorized agent shall
demonstrate that where renewable energy certificates (RECs) or energy attribute certificates (EACs) are associated with on-site

CECPI-2- 21,
CED1-50- 22

and off-site renewable energy production required by Sections C405.15.1 and C405.15.2, all of the following criteria for RECs and EACs shall be met:
1. The RECs and EACs are retained and retired by or on behalf of the property owner or tenant for a period of not less than 15 years or the duration
of the contract in Section C405.15.2.2, whichever is less

2. The RECs and EACs are created within a 12-month period of the use of the REC.

3. The RECs and EACs are from a generating asset placed in service not more than 5 years before the issuance of the certificate of
occupancy

€405.15.4 Renewable energy certificate purchase. A building that qualifies for one or more of the exceptions to Section C405.15.1, and
where it can be demonstrated to the code official that the requirements of Section C405.15.2 cannot be met, the building owner shall contract the
purchase of renewable electricity products before the certificate of occupancy is issued. The purchase of renewable electricty products shall comply
with the Green-e Energy National Standard for renewable electricity products equivalent to five times the amount of total off-site renewable
energy calculated in accordance with Equation 4-11
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CE#267

Adds a new Section C405.16.

This change slightly increase stringency and hence the construction cost but is cost-effective.

Related Mods:

C405.16 Inverters. Direct-current-to-alternating-current inverters serving on-site renewable energy systems or on-site electrical energy storage

CEPI- 142-21 systems (ESS) shall be compliant with IEEE 1547 and UL 1741.
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FSEC — Anticipated energy impact on FBC-EC — Decrease

CE#268 Deletes the existing Section C406 and replaces it with an expanded scope Section C406 measures to choose from and renames the title. Separate new measures for renewable energy and load

requirements. Increased the number of energy efficiency measures to 32 from 11 that provide design flexibility.

Related Mods:
CEPI- 193-21

SECTION C406
ADDITIONAL EFFICIENCY, RENEWABLE AND LOAD MANAGEMENT REQUIREMENTS
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CE#269 Deletes Tables C406.1(1) through C406.1(5)
Related Mods: | Delete entire tables:
CEPI- 193-21, |TABLEC406.2(2) ENERGY. REDITS FOR GROUPB.
CED1-190-22 |TABLE-€406:3{2}
ENERGY- REDITS FOR GROUP-RAND+ UPANCH
TABLE C406-3(3}
[ ADDIHONAL-ENERGY-EFFICIENCY-CREDITS-FOR-GROUP E-OCCURANCIES
[ FABLEC406-2{4}
B ——
ADDIHONAL-ENERGY-EFFICIENCY-CREDIFS FOR-GROUR-M-OCCURANCIES Directly Standard.
Needed __|overlap
L 1 1| X
| FABLE€406-1{(5)
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Original text of mod is not consistent with that of the 2023 FBC - EC.
CE#270 This amendment renames the title and rearranges the subsection for on-site renewable energy generation and load management requirements. It moves some of the section content to a new
subsection, C406.1.1.
It adds a new subsection, C406.1.1, that specifies the energy credit requirements by building occupancy group and climate zones. The building occupancy group has been increased, and
efficiency measures have been expanded, which provides design flexibility by better matching the measures with building
coun Most of the new meacires may increace th hut ar St
Related
Mods: €406.1 Compliance. Buildings shall comply as follows:
CEPI- 1. Buildings with greater than 2,000 square feet (186 m?) of conditioned floor area shall comply with Section C406.1.1.

193-21, CED1-
185-22, CED1-
187-22,

CED1-
190-22, CE2D-
51-23

2. Buildings with greater than 5,000 square feet (465 m?) of conditioned floor area shall comply with Sections C406.1.1 and

€406.1.2.

3. Build-out construction greater than 1,000 square feet (93 m?) 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

Exceptions: Core and shell buildings where not less than 20 percent of the net floor area is without final lighting or final HVAC that
comply with all of the following:
1. Buildings with greater than 5,000 square feet (465 m?) of conditioned floor area shall comply with Section C406.1.2.

2. Portions of the building where the net floor area is without final lighting or final HVAC shall comply with Section
€406.1.1.2
3. Portions of the building where the net floor area has final lighting and final HVAC systems shall comply with Section
C€406.1.1.
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:
1. Portions of buildings devoted to manufacturing or industrial use.
2. Where a building achieves more renewable and load management credits in Section C406.3 than are required in

Section C406.1.2, surplus credits shall be permitted to reduce the required energy efficiency credits as follows

(Equation 4-12)

EEC,oq=EECy;
— {the lesser of: [SRLMj;,,, SLRM,

 efficiency credits

> RLM g — REM )]}

rom Table C406.1.1(1).

SRUM, = Surplus renewable an load management redt it from Table
406.1.1(2).
SRUM g = 10 forall-electric or allenewable buildings (excluding emergency generation): 0.7 for bulldings with ¢,y fuye equipment (excluding emergency generation).
RLM g = Achieved renewable and oad managemen credits from Section oq = Requred renewable and lo2d iy anagement credits from  Section C406.1.2
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CE#271

It adds a new Table, C406.1.1(1), specifying the energy credit requirements by building occupancy group and climate zones. Increased the number of
measures to 32 from 11 and expanded the building occupancy group that provides design flexibility.

Related Mods:
CEPI- 193-21,
CED1- 190-22

TABLE C406.1.1(1)
ENERGY CREDIT REQUIREMENTS BY BUILDING OCCUPANCY GROUP

BUILDING OCCUPANCY GROUP CLIMATE ZONE
0A| 0 |1A 1B|2A [2B| 3 3B |3]| 4A |4| 4C | 5A |5B 5C | 6 |6B|7
B A C B A
R-2,R-4 and I-1 65 | 66(67 77180 | 86 (80| 81 || 86 [*| 90 [ 86|90 90 | 70] 89]80
-2 43 |42(38 37136 | 3832 32 36 |* 35 | 43 |43 44 | 46| 47(50




R-1 63 | 62[66 65170 | 71|77 80 81 || 88 | 85|86 90 |83]|87(87

B 62 62|64 6666 | 65|64] 64 || 70 7a |z |77 |||
A2 70[70[72 [72[75 | 75| 70| 73 || 69 || 78 | 67|72 |78 |60|67|57
M 80| 79]83 79181 84 |67 74 80 |%| 65 79 |62 50 |75]67|75
E 56 57|55 |58 (58 | 57|59| 62 || 61 |=| 62 | 64|67 |67 |65]|67|63
S1and 52 6160[61 6058 | 57]44] 54 | 85 |= 75 | 90|82 |72 |90] 89|90
All other 31|31|31  [32]32 | 33|30| 32 |*| 35 |*| 35 | 37|36 |36 |36]37|36
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Cena72 It adds a new Table, C406.1.1(2), that specifies limits to energy efficiency credit carryover from and load by building group and climate zones
Related Mods: TABLE C406.1.1(2)
LIMIT TO ENERGY EFFICIENCY CREDIT CARRYOVER FROM RENEWABLE AND LOAD MANAGEMENT CREDITS
BUILDING OCCUPANCY GROUP CLIMATE ZONE
0A J0] 1A [1B[2A |28 ]3| 3B |3] 4A |4]4ac | 5A] 5B |5C |6 [6B]7 |8
B A C B A
R-2, R-4and I1 55 |5 5 (5[ 24 |°[ 5 |18 5 |19 5[5 |5
1-2 16 |14] 11 8 5165 10 6 8 10 17 26 |29 |21]|21]22|39
R1 5[ 8 [ 50 | 5 (2] 20 |7 22 [7|22 | o7 &7 |=t 24|15 |22
B 5 5 8 6 |14 26 | 23 | ¥[34 19 35 |45 19117 |27
A2 18 |16] 14 [15]13 | 9 |11] 28 |7] 5 |”|23 5 |26 55 |5
M 5[ 5 |5 55 5 |9 5 |5 5 5 5[5 |5
E 5 |13 18 |16[17 |14 |21] 35 |7 25 | 729 | 23] =2 |27 |ia|i7]es s
S1andS2 5[ 5 |5 515 5 |9 5 [7]20 35 |23 5 [11[40
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CE#274 Adds new Section C406.1.1.2. It increases the stringency for building types but is cost-effective measure.

Related Mods:

€406.1.1.2 Building core/shell and build-out construction. Where separate permits are issued for core and shell buildings and build-out

CEPI-193-21, construction, compliance shall be in accordance with the following requirements
CECD1- 1822 1. Core and shell buildings or portions of buildings shall comply with one of the following:
1.1. Where the permit includes a central HVAC system or service water heating system with chillers, heat pumps, boilers, service water
heating equipment ~ or loop pumping systems with heat rejection, the project shall achieve not less than 50 percent of the energy
credits required by Section C406.1.1 in accordance with Section C406.2
1.2. Alternatively, the project shall achieve not less than 33 percent of the energy credits required by
Section C406.1.1.
2. For core and shell buildings or portions of buildings, the energy credits achieved shall be subject to the following
adjustments:
2.1. Lighting measure credits shall be determined only for areas with final lighting installed
2.2. Where HVAC or service water heating systems are designed to serve the entire building , full HVAC or
service water heating measure credits shall be achieved
2.3. Where HVAC or service water heating systems are designed to serve individual areas, HVAC or service
water heating measure credits achieved shall be reduced in proportion to the floor area with final HVAC
systems or final service water heating systems installed
3. Build-out construction shall be deemed to comply with Section C406.1 where one of the following applies:
3.1. Where heating and cooling generation is provided by a previously installed central system, the energy credits
achieved in accordance with Section €406.2 under the build-out project are not less than 33 percent of the credits
required by Section C406.1.1.

Where heating and cooling generation is provided by an HVAC system installed in the build-out, the energy
credits achieved in accordance with Section C406.2 under the build-out project are not less than 50 percent of
the credits required by Section C406.1.1
33. Where the core and shell building isapproved in accordance with Section €407 under the 2021 IECC o
later.
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CE#275 Adds new Section C406.1.2. It increases the stringency for some of the building types but is cost-effective measure.
Related Mods: €406.1.2 Additi and load credit requi . Buildings shall comply with measures from Section C406.3 to

achieve not less than the number of required renewable and load management credits from Table C406.1.2 based on building occupancy group and
climate zone . Where a project contains multiple occupancies, credits i Table C406.1.2 from each building occupancy shall be weighted by the
gross 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.

Exception: Where a building achieves more energy efficiency credits in Section C406.2 than are required in Section C406.1.1, the renewable and load
management credits required in Table C406.1.2 shall be permitted to be reduced by the amount of

surplus energy efficiency credits. e
FSEC — Anticipated energy impact on FBC-EC — Decrease Directly Zm:m -
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CE#276

Adds new Table C406.1.2.

Related Mods:

TABLE C406.1.2

CEPI- 193-21, RENEWABLE AND LOAD MANAGEMENT CREDIT REQUIREMENTS BY BUILDING OCCUPANCY GROUP
CED1- 185-22,
CED1- 192-22 BUILDING OCCUPANCY GROUP CLIMATE ZONE
OA | 0| 1A |1B|2A | 2B| 3 3B |3]| 4A [4] 4C 5A|5B 5C|6|6Bf 7 8
B A C B A
R-2, R-4 and I-1 34 [37] 31 [46] 48| 56|49 56 [* 31 |¥ 32 26(33 34 |23[ 27|25 25
-2 23 |24] 25 [25] 25 28|26 30 [ 25 | 24 25|28 29| 26| 28|22 20
R-1 30 [28] 35 [30] 34| 36|34 37 [# 32 | 27 28(33 32 |25(29(22 18
B 38 [39] 45 [42] 45| 49|47 56 || 44 || 42 38|47 46 |38] 45|38 | 31
A-2 8 9 9] 8 9 EEE B I 10 918 9|8 3
M 32 | 32| 42 |37| 39| 47|44 58 42 % 46 38[48 5 | 42| 45|38 34
E 27 |34] 38 [37] 39 47|44 58 || 42 |%| 46 38|48 50 | 42| 45|38 | 34
S-1and S-2 8990 90 |90]| 90| 9090 90 [ 90 [ 90 [ 70|90 90 [ 84[86 71 |54
All other 35|39 46 |42| 46| 52 [49] 56 || 40 (% 42 [ 37|44 44 136]39 |32 |28
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CE#277 Renames Section C406.2 title and describes achievable energy efficiency credits for each measure by building occupancy group and climate zones.
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€406.2 Additional energy efficiency credits achieved. Each energy efficiency credit measure used to meet credit requirements for the project shall have
efficiency that is greater than the requirements in Sections C402 through C405. Measures installed in the project that meet the requirements in Sections
€406.2.1 through C406.2.6 shall achieve the base credits listed for the measure and occupancy type in Tables C406.2(1) through C406.2(9) or, where
calculations required by Sections C406.2.1 through €406.2.6 create or modify the table credits, the credits achieved shall be based on the calculations. Energy
credits achieved for measures shall be determined by one of the following, as applicable:
1. The measure’s energy credit shall be the base energy credit from Tables C406.2(1)
through C406.2(9) for the measure where no adjustment factor or calculation is included in
the description of the measure in Section C406.2.
2. The measure’s energy credit shall be the base energy credit for the measure adjusted by  a factor or equation as stated in the description of the measure in
Section C406.2. Where adjustments are applied, each measure’s energy credit shall be rounded to the nearest whole number.
3. The measure’s energy credit shall be calculated as stated in the measure’s description in Section C406.2, where each individual measure credit shall be
rounded to the nearest whole number.
Energy credits achieved for the project shall be the sum of the individual measure’s energy credits. Credits are available for the measures listed in
this section. Where a project contains multiple building occupancy groups:
1. Credits achieved for each occupancy group shall be summed and then weighted by the conditioned floor area of each occupancy group to
determine the weighted average project energy credits achieved
2. Improved envelope efficiency (E01 through EO6), HVAC performance (HO1) and lighting reduction (L06) measure credits shall be determined for the building
or permitted conditioned floor area as a whole. Credits for other measures shall be determined for each occupancy separately. Credits shall be taken from
applicable tables or calculations for each occupancy and weighted
by the building occupancy group floor area.
S Correlates [eneray
Classfication  Diectly |standara
e overtap
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Original text of mod is not consistent with that of the 2023 FBC - EC.
CE#278 Table C406.1(1) has been renamed, renumbered and rearranged. The measures have been expanded to 32 from 11, and the achievable energy credits have been updated.

Related Mods:

TABLE C406.2(1)

performance

CEPI- 193-21, .
CecoL BASE ENERGY CREDITS FOR GROUP R-2, R-4 AND I-L OCCUPANCIES?
6-22, ENERGY CLIMATE ZONE
o CREDIT  |SECTION  [oaTog [1a[18]2A |28 |3A]38  [3]4A [4B [aC  |5A [5B]5C [6A]6B [7]8
MEASURE -
CEDI- 18522, E01 |Envelope C406.2.1.1 Determined in accordance with Section C406.2.1.1




UL 19422
UA

E02 ca06212 | 7| 6|24 [ 1| 1|4 1 2 | 1 3 [ 29|10 1 |32[27 % 39
reduction
(15%)

E03 | Reducedair [c406.2.13 [15]10 [12] 8| 6 [16 [13] 5 [1] 7 | 7 9 |65 |16 |11 [73]43
leakage

E04 Addroof  [caoe2aa [t | il ot 4] 3 [if 5 | 3 4 6|s|alr] 716l
insulation

E05 Addwall |caoe2.15 [10]10 |68 sf6 [8] 4 [1] 8 | 3 R EE
insulation

E06 improve  |c406.2.1.6 (7 | 7 [4f6] o ]i1 |i3] 3 [1f22 5 |10 27 [ie ] 7 far]z3 |7]er
fenestration

Ho1 HVAC ca06.2.2.1 |20[19 [16]17 [14 [13 [11]11 5|z [0 g |15 |12 7 [e]ia [7]1e
performance

HO2 Heating  [cao6222 [ x| x [ x| x[ x [ x[3] = [1] & | 2 3 10 | s 2 [1a]i0 [=[ie
efficiency

HO3 Cooling  [caoe223 [7 [ 6 falalafs [1] = 1] 1 1 1 Tl ] o« x]x
efficiency
Residential

Ho4 HVAC ca06.22.4 | 9| 10| 8|22 | 20 [ 25 f16) 17 |s2| 21 | 24|17 23| 27| 16 [21]24 [9] 18
control

HO5 DOAS/fan [c406.2.2.5 [32]31 |27 [28]23 [23 [28]21 12[a2 24 24 56 [36 {19 {7354 |79
control
SHW C406.2.3.1

wo1 preheat a 61| 63| 74]74 | 85| 88 [101] 100 103 | 109|122 | 102|111 130{ 93|106 95| 96
recovery

wo2 | Heatpump | C406.2.3.1 [50]52 |62 [61]72 |74 86 [85 88 |94 [106 |88 |96 [112]81]92 [¢7[e4
water heater b

wo3 | Efficient gas | C406.2.3.1 [38]39 [46 [46 |53 [55 |63 [62 ©lea les |76 64 |69 [81 [s8]66 [52[60
ter heater c

wos4 [ sHwpipe [ca06232 [7 | 7[8[7] 88 |8 o [°f 8 |9 9 7lelole | 7 ele
insulation
Point of use | C406.2.3.3

W05 | water heaters a RS I I PO I B TS x| ox RO S R I o x| x

WO06 | Thermostatic | C406.2.3.3 |3 31313] 3|3 3 3 4| 3 3 4 313 4|2 3 (32

bal. valves b
wo7 SHW heat C406.2.3.3 |12|12 (13 |13 |14 |15 |15(15 18114 15 |16 13 |14 |16 [11(13 10
trace system c
wos SHW C406.2.3.4 | 11| 11 [13]13 | 15[ 16 [18]18 2l 19 | 20 |22 19 (20 | 24 [17[20 8] 18
submeters
wo9 SHW flow C406.2.35 | 22| 22 | 2726 | 31| 32 |37|37 4| 38 40 |45 38 |41 | 48 |35 39 || 36
reduction
W10 |Shower heat C406.2.36 | 15| 16 | 1919 [ 22 | 23 26|26 @2 27 | 20 |32 27 (29 | 34 | 25] 28| || 26
recovery
P01 Energy C406.2.4 3] 2|z 2 2 2 |21 2 2 2 2 2131 212 2
monitoring
Lo1 |Lighting €406.251 | x [ x [ x x| x| x x[x] % X x| ox x ] o x| x
performance
Lighting
L02 | dimming& | c406.252 (1| 1| 11 1] 1 1| 1 1 1 1 NN IS A
tuning
LO3 |Increase occp. C406.253 | 3| 3 | 4|4 4 4 4 131 2 3 2 1 2|1 11 1
sensor
LO04 |Increase C406.25.4 | x| x | x |x X X X |x X X X X x | x x|l ox
daylight area
LOS |Residential light| C406.255 | 8| 8 | 9|9 9 9 8 9 6 8 7 4 813 5|4 3
control
L06 |Light power ca6256 | 2| 2 [ 2]z [ 2] 2 ERERE 1|1 NEEEE
reduction
Qo1 Efficient ca06.26.1 | 4| afala | 5| 5 5 |s5[ 4 5 5|4 s|al al4] 3
elevator
‘Commercial
Q02 | kitchen equip. | C406.2.6.2 | x| x [ x|x | x | x xo x| x| ox x | x x| x| x| x
Residential
QO3 | kitchen equip. C406.2.6.3 | 15| 15| 17|16 | 17| 18 | 17|18 20l 16 17 |18 15|16 | 18 [13]15 |13 12
Q04 Fault C406.26.4 | 3| 3| 2|3 2 2 211 2 2 1 1 1031 213 2
detection
DOAS = Dedicated Outside Air System; HVAC = Heating, Ventilation and Air Conditioning; SHW = Service Hot Water; UA = U-factor x Area
a. “x” indicates credit is not available in that climate zone for that measure.
B Comeates | enerey
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CE#279 Table C406.1(2) has been renamed, renumbered and rearranged. The measures have been expanded to 32 from 11, and the achievable energy credits have been updated.
Related Mods: TABLE C406.2(2)
BASE ENERGY CREDITS FOR GROUP I-2 OCCUPANCIES®
CEPI- 193-21,
CECDI- 6-22, | ENERGY CLIMATE ZONE
CEDI- p| CREDIT |SECTION "7 0 T1A[1B[2A] 2 38] 3C [4A] 4B A [5B] 5C] 6 [6B 8
MEASURE N -
EO1 Envelope C406.2.1.1 Determined in accordance with Section C406.2.1.1
185-22, performance
CED1- 194-22 UA
E02 reduction C406.2.1.2 | 1| 1 12111 3 1 3 |11f 27| 7f 10] 3 3] 2| 10
(15%)
EO3 Reduced air (C406.2.1.3 5 3 (4 |3 5 8l 813 2 6 2 21 7 9 195
leakage
E04 Add roof C406.2.1.4 1 A A 1 1] 1 (1 1 1 1 1l 2 2 213
insulation
EO05 Add wall C406.2.1.5 1 3 (1|3 2 21914 1 4 1 1l 3 3 3|3
insulation
E06 Improve C406.2.1.6 1 A A 1 1] 1 (1 1 4 3 51 5 5 2|2
fenestration
Ho1 HVAC C406.2.2.1 [ x [ x| x| o [ ] ox [ o [ fox o] x| x] x| ox fx
performance
HO2 Heating C406.2.2.2 X X x| x |2 3| 413 7 6 4 6] 8 10 |11]12]15(19
efficiency
HO3 Cooling C406.2.2.3 6 6 |4 |4 3 3 212 1 1 1 11 x| x| ok x
efficiency
Residential
HO4 HVAC C406.2.2.4 | x X X ox [ o x ] x| x X X X x| x X|ox x| o1 x
control




HO5 DOAS/fan |C406.2.2.5 [41|41 4040 [42 |36|42 |37(39 49 |40 46|56 |46|61 |65]68|82193
control
SHW C406.2.3.1
wo1l preheat a 4 4 41 4 515 5[5 6 6 6 6] 6 6 6[6]5] 5 5
recovery
W02 | Heat pump C406.231 (2] 2 |2 |2 |2 2] 3 3 3 3 13|38 3 3 |3
water heater b
W03 |Efficient gas C406.231 2] 2 221 23] 3|3 3 3 31333 313 3 3
water heater c
Wo4 SHW pipe C406.232 | 1 1 1] 1 (1 1)1 1 1 1 1l 1f(1 faf 11
insulation
Point of use | C406.2.3.3
W05 | water heaters a Xlox x| x| ox x| ox x| [ x]ox [ x] x| x x| x| x| x
W06 | Thermostatic C406.233 | 1 1 1|1 (1 1)1 1 1 1 1l 1f(1 111
bal. valves b
W07 |SHW heat C406.2.33 | 1 1 21 2 221 2|2 2 2 2 21 2|2 faf 11
trace system c
wo8 SHW C406.2.34 | x| x x| x| x| x| x|[x| x |x] x [x|[x]x x| x| x| x
submeters
wWo9 SHW flow [ C406.2.35 | x| x [ x| x| x | x| x | x| x | x| x |x] x|x x| x| x| x
reduction
W10 |Shower heat C406.2.36 | 1 1 1|1 (1 1)1 1 1 1 1 111 111
recovery
POl Energy C406.24 (3] 3 (3] 33 ]|3[3]|3|] 3 |3 3 |3|]3]3]|3 313 3 3
monitoring
LO1 |Lighting C406.2.5.1 | x X x| x| x| x] x| x X X X x| x| x x| x| x| ox
performance
Lighting
L02 dimming & | ca06.252 |5 5 | 5| 5| 5|6l s5]|6| 6 |[5] 6 |6]s5|s[s |4f4]3]2
tuning
LO3 |Increase occp. | C406.2.5.3 | 5 5 5] 5 515 5[5 6 5 5 61 5(5(5 4l 4] 3| 2
sensor
LO04 [Increase C406.254 [ x| x [ x| x [ x| x| x|x| x |x|] x |x| x|x x| x| x| x
daylight area
LO5 |Residential light] C406.2.5.5 | x X x| ox [ x| x ] x| x X X X x| ox [ x x| x| x| ox
control
LO6 |Light power C406.2.5.6 | 7 7 7 I e 9 7 7 8l 6| 7|7 515 4] 3
reduction
Qo1 Efficient| C406.2.6.1 | 1 2 21 2 2121 2|2 2 2 2 21 2(2|2 212 1] 1
elevator
Commercial
Q02 | kitchen equip. | C406.2.6.2 | x X x| x| x| x| x| x X X x x| x| x x| x| x| x
Residential
Q03 | kitchen equip. [C406.2.6.3 X x| x x| x| x X X x| x x| x| X X
Q04 Fault C406.2.6.4 3 3 |33 3333 2 33 |2 3| 3] 33| 34
detection

DOAS = Dedicated Outside Air System; HVAC = Heating, Ventilation and Air Conditioning; SHW = Service Hot Wa

a. “x”indicates credit is not available in that climate zone for that measure.

ter; UA = U - Factor x Area
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CE#280

Table C406.1(3) has been renamed, renumbered and rearranged. The measures have been expanded to 32 from 11, and the achievable energy credits have been updated.

Related Mods:

TABLE C406.2(3)

CEPI- 193-21,
CECD1- 6-22, BASE ENERGY CREDITS FOR GROUP R-1 OCCUPANCIES
CED1- 185-22, ENERGY CLIMATE ZONE
CED1- 194-22
o CREDIT |SECTION o| 0B |1A| 1B|2A| AENEIES 4A| 4B AIEBI 5c| EIEB|7 I
MEASURE B c
EO1 |Envelope C406.2.1.1 Determined in accordance with Section C406.2.1.1
performance
UA
E02 reduction C406.2.1.2 2 3 12 13| 3 21 5[ 2 217 4 2191 7(9 11
(15%)
E03 |Reduced air C406.2.1.3 |15 9 [12] 8 6 116] 7 5[ 10 |14] 3 1119 5 1[28]16/28| 18
leakage
E04 Add roof C406.2.1.4 1 1 1| 2 211 2 1 1 21 1 21 2 1 21 3] 2|2
insulation
EO5 Add wall C406.2.1.5 |18 26 [11| 25| 3 | 4] 5 3] 1 6 2 417 4 4| 8| 6(8
insulation
E06 [Improve C406.2.1.6 2 2 122353 1 6 3 |41 9| 71 6[13] 8[6
fenestration
HO1 HVAC C406.2.2.1 |21 20 |17) 18| 16|13 12 |12] 11 (11| 11 | 8] 11|11 8|13[11f14| 16
performance
HO2 Heating C406.2.2.2 X[ x x x| x| x| 1] 1 6 21 1 [1f 3|2 2)6] 4|8 | 11
efficiency
HO3 Cooling C406.2.2.3 | 7 (6 4 4 (3 2|1 2 1] 2 |1 111 X X
efficiency
Residential
HO4 HVAC C406.2.2.4 | x X X [x X x| x X X X x| x X X
control
HO5 DOAS/fan | C406.2.2.5 |32|30 26| 28125 (23|24 |22 28|26 22 |20( 30|26 19 |41|34|48| 62
control
SHW C406.2.3.1
wo1 preheat a 18|19 22| 22025 [27]31 |21 32| 34| 34 |38 37|36 40|36(37|36| 35
recovery
W02 |Heat pump C406.2.3.1 |14]|15 18] 17|20 22|25 | 25| 27]|29| 29 |32| 31|31| 34|30(32|31] 30
water heater b
W03 |Efficient gas C406.2.3.1 1112 14] 14|16 [17(19 |19 200 21| 21 (24| 23|23| 25|22|23]| 23| 22
water heater c
Wo4 SHW pipe C406.2.32 | 3|3 4 3 (4 4 (4 4 4| 4 4 |4 4 4] 4 |4 4] 4 3
insulation
Point of use | C406.2.3.3
WO05S | water heaters a X X X [x X x| x X X X x| x X X
W06 | Thermostatic C406.233 (1)1 1 1)1 212 2 212 2 (222 2])2] 2|1 1
bal. valves b




W07 |SHW heat C406.2.33 [ 516 6 6 |6 77 7 77 7|8 7 7 8|7 71 6 6
trace system c
wos SHW C406.2.3.4 | x X |x X x| x x| x X x| x X X
submeters
W09 SHW flow C406.2.35 | 617 8 819 10j11 |11 12| 13| 13 |14| 14|13| 15|13 14| 14| 13
reduction
W10 | Shower heat C406.2.36 | 4|5 5 516 7|8 8 8l 9] 9 |10f 10 9] 10|9 |10|10f ©
recovery
P01 Energy C406.2.4 33 2 212 2|2 2 20 2 2 |2 2 21 212 2| 2 2
monitoring
LO1 [Lighting C406.2.5.1 | x X Ix X X | X X X X x| x X X
performance
Lighting
L02 dimming & C406.252 (1)1 1 11 1|1 1 11 1|1 1 il 11 11 1
tuning
LO3 |Increase occp. [C406.2.5.3 3 3 3l 3 3]3[3]3 3 al 2 13 2| 2 3]12f 2]1
sensor
LO4 [Increase C406.2.5.4 X X X|oxo x| xfox X[ x X o[ x] ox X|ox | x] x| x
daylight area
LO5 |Residential light| C406.2.5.5 X X x| x| x| x| ox x| x x| x| x [ | x| oxfx | x
control
LO6 |Light power C406.2.5.6 1 1 21 2 212 2 2 2 21 21 1 1 21 1) 1f1
reduction
Qo1 Efficient|C406.2.6.1 | 2| 2 22122122 3 3 3 |3 3| 3 312 22
elevator
Commercial
Q02 | kitchen equip. [C406.2.6.2 [ x| x [ x| x [ x | x| x x| x x| x] x P S I I P B
Residential
Qo3 | kitchen equip. [c406.2.63 [9]| 9 [10f 10] 1011 11 [12| 11 |11 11 |12| 11|12] 12[10]11]|10
Qo4 Fault C406.2.6.4 3 3 31 3 212 2 2 2 2 2 21 2 2 2| 2|12
detection

DOAS = Dedicated Outside Air System; HVAC = Heating, Ventilation and Air Conditioning; SHW = Service Hot Wa

a. “x”indicates credit is not available in that climate zone for that measure.

ter; UA = U - Factor x Area
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CE#281

Table C406.1(4) has been renamed, renumbered and rearranged. The measures have been expanded to 32 from 11, and the achievable energy credits have

been updated.

Related Mods:

TABLE C406.2(4)

CEPI- 193-21,
CEDI- 185-22, ENERGY CLIMATE ZONE
ceor- 19 o CREDIT |SECTION o| 0B |1/\| 1R|7/\| 7|3A|3R| ES /l/\| 4B |4 5/\|5B| 5c| 6|6B| I
MEASURE B c
EO1 |Envelope C406.2.1.1 Determined in accordance with Section C406.2.1.1
performance
UA
E02 reduction C406.2.1.2 7 8 3| 6 53] 7 3 1 13| 4 8| 21|15] 11[13|24|37| 43
(15%)
EO3 [Reduced air C406.2.1.3 [ 5(3 4122 21 5] 1] x 8 x |2 |13] 4] x |18[ 9f18] 7
leakage
E04 Add roof C406.2.1.4 212 2 212 2 3|2 1l 3 1|2 3 2l 213]3]2 3
insulation
EO05 Add wall C406.2.1.5 |13[14 8 | 114 4 7| 4 15 2 |4 6 41 31 91 7|10] 8
insulation
E06 [Improve C406.2.16 | 5[5 4 s |7 7] 82 i8] 2 [a |10 5] 1 [22]27]10] 9
fenestration
HO1 HVAC C406.2.2.1 |22|22 19] 20|17 (17 15|15 11(15] 15 11| 16| 15) 11 (19(17|18| 20
performance
HO2 Heating  [C406.22.2 [X N EREEE el 2124 z]9of7]e] 12
efficiency
HO3 Cooling C406.2.2.3 716 4 513 3 12 11 2 |1 1 i1 x| x X
efficiency
Residential
HO4 HVAC C406.2.2.4 X X |x X | x X | X X X X x| x x| x X
control
HO5 DOAS/fan [C406.2.2.5 |31|31 271 29125 (25 28|26 18| 35| 28 |28| 47 |38| 29 64| 53|58 74
control
SHW C406.2.3.1
wo1 preheat a 89 10 9 |11 f11f 12]12 14113| 13 |14] 13|13| 15(12| 13| 14| 14
recovery
W02 |Heat pump C406.2.3.1 | 3|3 3 3|4 4 5| 4 505 5 |6 5 51 615|5]6 6
water heater b
W03 |Efficient gas C406.2.3.1 [ 515 6 6 |7 7 sl 7 slel s 9] 88 9]|8[8]9 8
water heater c
W04 SHW pipe [C406.2.3.2 33 4 4 14 4 41 4 5| 4 4 |5 4 4] 5|1 4] 4] 4 4
insulation
Point of use | C406.2.3.3
WO05 | water heaters a 12]15 171 16|18 (18 19|19 22|20 20 (22| 20 |20| 22 |18]19] 20| 19
W06 | Thermostatic C406.233 (1)1 1 11 1 11 11 1|1 1 1 1f1fz 1
bal. valves b
W07 | SHW heat C406.2.3.3 | 4|4 4 4 |5 5 5] 5 65 5 6] 55 6]|5[5]5 5
trace system c
wo8 SHW C406.2.3.4 | x X [x x| x x| x x| x X X x| % X
submeters
Wo9 SHW flow | C406.2.35 | x| x Xl oo |ox x| x| x| x| x x| x X
reduction
W10 | Shower heat C406.2.36 | x| x [ x| x| x| x| x [ x| x |x| x [x[x[x x| x X
recovery
P01 Energy C406.24 | 3| 3 333333 3 3 3|3 3]3(3 3|3 3
monitoring
LO1 |Lighting C406.2.5.1 | x X x| x x|l x| x| x X X X x| x| x x| x X
performance
Lighting
L02 dimming & C406.25.2 | 5 5 6 6 616 6|6 7 6 6 61 5(5(6 415 2
tuning
LO3 |Increase occp. | C406.2.5.3 | 5 6 6| 6 616 6[6 8 6 6 61 5(5(6 415 3
sensor




LO4 |Increase C406.2.5.4 8 g818] 8|8 9 6 7 71 6 66 5
daylight area
LO5 |Residential light| C406.2.5.5 Xl o x| x| x X X x | x] x x| x X
control
LO6 |Light power C406.2.5.6 8 818 8|8 9 7 8 8| 6 516 3
reduction
Qo1 Efficient| C406.2.6.1 4 515 5[5 5 5 5 5| 5 415 4
elevator
Commercial
Q02 | kitchen equip. | C406.2.6.2 Xl ox [ o x ] o [ x]ox [ x ] ox x| x X
Residential
QO3 | kitchen equip. | C406.2.6.3 Xl o fxf x| ox [ xfox [ x]ox x| x X
Qo4 Fault C406.2.6.4 3 3121 2|2 2 2 2 21 2 313 3
detection

DOAS = Dedicated Outside Air System; HVAC = Heating, Ventilation and Air Conditioning; SHW = Service Hot Wa

a. “x” indicates credit is not available in that climate zone for that measure.

ter; UA = U - Factor x Area
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CE#282 Table C406.1(5) has been renamed, renumbered and rearranged. The measures have been expanded to 32 from 11, and the achievable energy
credits have been updated.
Related
Mods: TABLE C406.2(5)
BASE ENERGY CREDITS FOR GROUP A-2 OCCUPANCIES
CEPI- 193-21, | ENERGY CLIMATE ZONE
D CREDIT SECTION
Al1B |2A |2 |3A |3B]3C 4A14B 4 |5A 6 [6B|7 8
CECD1- MEASURE B c A
6-22, CED1-
EO1 |Envelope C406.2.1.1 Determined in accordance with Section C406.2.1.1
185-22, CED1~ performance
194-22 OA
E02 |reduction (15%)| c406.2.1.2 1l fls |21 al 4 ls | s 6|66
EO03 Reduced air  |C406.2.1.3 3|11 (2 |1 2414 6 |33 42129 136 |16
leakage
EO4 Add roof C406.2.1.4 1|2 1|1 1|1 12 2|2 |1 2
insulation
EO5 Add wall C406.2.1.5 23 3|1 2 |1 12 212 |2 2
insulation
E06 Improve C406.2.1.6 112 2 |1 12 213 414 11 1
fenestration
HO1 HVAC C406.2.2.1 Xof o x] o] x X X X x| x x| ox]x X
performance
HO2 Heating C406.2.2.2 X 1|6 3 |3 106 8 |15 19]15|23 |28
efficiency
HO3 Cooling C406.2.2.3 2 |1 1|1 1|1 1)1 x| %% X
efficiency
Residential
HO4 HVAC C406.2.2.4 X X |x X [x X X |x X X X | x X
control
HOS DOAS/fan C406.2.2.5 5 |24 21|36 |27 |15 51|35 38|67 8470197 [115
control
SHW C406.2.3.1
wo1 preheat a 29 |33 [35[37 |38|45 38| 41 |44 37 34138]33| 30
recovery
W02 Heat pump C406.2.3.1 18 |21 (2325 |25(29 26 |28 30|26 25]27 124 |22
water heater b
Wo3 Efficient gas C406.2.3.1 |1 18 |21 |22|23 |24 |28 24|25 27|23 212412118
water heater c
Wo4 SHW pipe |C406.2.3.2 3 3|3 3 |3 3 3 |3 2 21212 2
insulation
Point of use C406.2.3.3
WO5 | water heaters a X x [x X |x X X |x X X x| x| x
W06 | Thermostatic C406.2.3.3 1 11 11 1 REN S 1 1 AN I
bal. valves b
W07 |SHW heat trace| C406.2.3.3 4 414 4 |4 4 4 14 3 3 313 3
system c
Wos SHW C406.2.3.4 X X |x X Ix X X |x X X Xl ox
submeters
W09 SHW flow [C406.2.3.5 X X |x X |Ix X X |x X X x| x X
reduction
W10 [Shower heat  |C406.2.3.6 X x T x R x ] x
recovery
P01 Energy C406.2.4 2 112 11 2 1|1 2 212123
monitoring
LO1 |Lighting C406.2.5.1 X x| [x X x x| x x [ x x| x
performance
Lighting
L02 dimming & |C406.2.5.2 2 212 2|2 2 2 |2 1 11 x
tuning
LO3 |Increase occp. |C406.2.5.3 2 2|2 2 |2 1 REN S 1 1 1) x
sensor
LO4 |Increase C406.2.5.4 X X |x X |x X XX X X x| x| x
daylight area
LO5 |Residential light|C406.2.5.5 X x| [x X X x| x x [ x x| x
control
LO6 |Light power C406.2.5.6 3 3|3 3 |3 2 2 |2 2 1 211 1
reduction
Q01 Efficient |C406.2.6.1 1 (1 11 1 REN S 1 1 AN I
elevator
Commercial
Q02 | kitchen equip. [C406.2.6.2 27|28 [29(27 |2932 26| 28 [29( 24 21| 23|19] 17
Residential
QO3 | kitchen equip. [C406.2.6.3 X x [ |x[x X x x| ox x [ x| x| x
Qo4 Fault C406.2.6.4 2 |2 2 |1 2 |2 12 3|2 4
detection

DOAS = Dedicated Outside Air System; HVAC = Heating, Ventilation and Air Conditioning; SHW = Service Hot Water; UA = U -Factor




x Area

a. “x”indicates credit is not available in that climate zone for that measure.

Staff Classiication
Directly

Correates

Ererey
Standard

L I

|
]

[Betion s Jasnc
|
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CE#283

Adds a new base energy credits Table C406.2(6) for group M occupancies with 32 measures

Related Mods:

TABLE C406.2(6)

CEPI- 193-21,
CED1- 185-22, BASE ENERGY CREDITS FOR GROUP M OCCUPANCIES
ENERGY CLIMATE ZONE
b CREDIT  |SECTION  [5To 2[2 38 3[4 [4B] ac|s [5B 6A 6B |7 | 8
MEASURE A B c
EO1 [Envelope C406.2.1.1 Determined in accordance with Section C406.2.1.1
performance
UA
E02 [reduction (15%)|C406.2.1.2 |14 719 [20 |15 1135 (18 28 37 |40 (43 |44 46 31
EO03 [Reduced air C406.2.1.3 3 19 |3 1144 |6 11 13 |6 |64 (44 43 19
leakage
E04 Add roof C406.2.1.4 |8 7|7 (18 |16 419 |18 20 22 |23(24 |26 24 30
insulation
EOS Add wall C406.2.1.5 64 15]23 |18 4127 |21 27 24 125123 (24 24 16
insulation
E06 [Improve C406.2.1.6 |4 414 16 5 2|7 5 71715 7 |10 |10 3 3
fenestration
HO1 HVAC C406.2.2.1 31|26 20 27 |21 22 25 23|32 |28 30 33
performance
H02 Heating C406.2.2.2 |x x| x |10 |3 119 |8 15 17 118129 [24 27 31
efficiency
HO3 Cooling C406 3 10 7 514 (2 2 11 2 1) 1 X X |x X
efficiency
Residential
HO4 HVAC C406.2.2.4 X xf x| x X [x] % X x| x| % x| x X % X
control
HOS DOAS/fan C406.2.2.5 |48|* ’| 38| 66 [46 98|61 | 82 [120] 91]90]|134(115 [125|141
control
SHW C406.2.3.1
wo1 preheat a 12 20| 19|21 oo 1721 21 (16| 19|21| 13|16 15 13
recovery
W02 |Heat pump C406.2.3.1 33 41 51 5[5 7 516 6 516] 4 4 4
water heater b
W03 | Efficient gas C406.2.3.1 6 “l10] 10 f11 ¢ 911 11 1011 7 8 7
water heater c
Wo4 SHW pipe C406.2.3.2 33 4l 4 4 |4 5 414 5 4 5] 4 4 4
insulation
Point of use C406.2.3.3
W05 | water heaters a X x| % x |x x| x| x| x x| x| x X X
W06 | Thermostatic C406.2.3.3 1 1 1|1 1 1)1 1 1 1 1 1 1
bal. valves b
WO07 | SHW heat C406.2.3.3 4 50 5] 515 6 5[5 6 56| 5 5 5
trace system c
wo8 SHW C406.2.3.4 X xf oxfoxfx X x| x X X X X X X
submeters
Wo9 SHW flow C406.2.35 | x o[ o x X x| x X X ox X X
reduction
W10 | Shower heat C406.2.3.6 X x| x| oxfx X x| x X X[ x| ox X X
recovery
PO1 Energy C406.2.4 5 51 5[ 5|5 5 5[5 5 51515 5 5
monitoring
LO1 |Lighting C406.25.1 | x N ERE x| o [ x x | x| x| x X
performance
Lighting
L02 dimming & C406.2.5.2 9 13 11 (13 5) 912 11 9 |10 5 7 3
tuning
LO3 |Increase occp. C406.2.5.3 9 13| 12 |13 | 1012 11 10f11] 6 8 4
sensor
L04 |Increase C406.2.5.4 |12 ol17) 15 (16 o 11|14l a3 12 (11| 8 |10 10 8
daylight area
LO5 |Residential C406.2.5.5 X x| x| oxfx X x| x X X[ x| ox X X
light control
LO06 |Light power C406.2.5.6 |12 "|116] 12|15 9 8[12 9 w716 7 5
reduction
Qo1 Efficient C406.2.6.1 3 Afa 14 4 5(3 4 4 4 4 3 3 3
elevator
Commercial
Q02 | kitchen equip. |C406.2.6.2 |x x| x X x] x| x X x| x| ox x| x
Residential
Q03 | kitchen equip. |C406.2.6.3 |x x| x| x x x| x| x X x| x| x x o |x | x
Q04 Fault C406.2.6.4 |3 2|2 |2 2 112 2 1 2 2 3 2|3
detection
DOAS = Dedicated Outside Air System; HVAC = Heating, Ventilation and Air Conditioning; SHW = Service Hot Water; UA = U - Factor x Area
a. “x"indicates credit is not available in that climate zone for that measure Staff Classication [Correiares [ enerey
orecty  [standara
Needed overtap
L I x 1
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CE#284 Adds new based energy credits Table C406.2(7) for group E occupancies with 32 measures.

Related Mods:

TABLE C406.2(7)

BASE ENERGY CREDITS FOR GROUP E OCCUPANCIES

ENERGY CLIMATE ZONE
b CREDIT _ SECTION  [g7Tog™ [1A[1B |2A |2 |3A [3B]3C |#A[4B |4 [5A [B[5C |6 [6B]7
MEASURE §

EO1 |Envelope C406.2.1.1 Determined in accordance with Section C406.2.1.1

performance

UA

E02 |reduction (15%)| C406.2.1.2 12 |13f20 [17 |11 |eal20 |17]s3 32|20 40| 38|46
E03 |Reduced air C406.2.1.3 2 5 |2 1|1 1|1 11 1|1 2111

leakage




EO4 Add roof C406.2.1.4 g4 19 5 716 |7 1417 10]18 |13 |13 |23|25(22
insulation
EO05 Add wall C406.2.1.5 714 |8 3 6 |8 6 6 |3 615 5 |6 71617
insulation
EO6 |Improve C406.2.1.6 10 6 |9 11 11|15 |9 16 |8 15|22 [18 |19 |33]|29]|19
fenestration
HO1 HVAC C406.2.2.1 30| 28 |25] 26 |23 [21|20 |18|15 19| 18 |[17] 19 )20 15 (23] 20| 25| 29
performance
H02 Heating C406.2.2.2 |x X |x x Ix x |4 3 5 5 |10 9 |11] 6 |15|11) 18] 26
efficiency
HO3 Cooling C406.2.2.3 9 8 |6 705 a2 2 1 1|1 1|1 1 fx x| x X
efficiency
Residential
HO4 HVAC C406.2.2.4 X X X X [x X |x X X X |x X Ix X |x x| x X
control
HOS DOAS/fan |C406.2.2.5 45| 42 |37 41|36 |34]41 43| 46 |58| 57 |65| 40 |79|63] 88| 117
control
SHW C406.2.3.1
Wo1 preheat a 7 709 8 |10 [11f13 |13|15 14 15 [15( 15|14 17|13| 15| 14| 12
recovery
W02 |Heat pump C406.2.3.1 |4 4 16 5|7 719 910 10( 10 |11} 11|10f 12|10 11)10f 9
water heater b
W03 |Efficient gas C406.2.3.1 |4 4 |6 516 7|8 8 9 9 |10 9 |9 118 |10l 9| 7
water heater c
Wo4 SHW pipe |C406.2.3.2 3 3 |4 4 14 414 5 5 5 |6 5|5 7|4 54 4
insulation
Point of use C406.2.3.3
W05 | water heaters a 3 4 |4 4 |4 5|5 5 5 5 |5 515 614 |5]4] 3
W06 | Thermostatic C406.2.3.3 |1 1|1 1L 11 2 2 |2 2|1 211 1
bal. valves b
W07 |SHW heat trace| C406.2.3.3 |4 4 |4 4 |5 5|5 6 6 6 |7 6 |6 85|75 5
system c
wos SHW C4086. X x| oxfx x |x X O IR P IO O T PO I I
submeters
Wo9 SHW flow |C406.2.3.5 |[x X Ix x [x X |x X X XX X [x Xopo x| ox
reduction
W10 |Shower heat C406.2.3.6 |2 2 |2 2 (3 3|3 3 3 3 |4 33 403 13[3] 3
recovery
P01 Energy C406.2.4 4 4 |3 313 3|3 3 3 3 |3 313 33 33| 4
monitoring
L01 |Lighting C406.25.1 |x x x| ox [x X |x X x| % I [ x [« | x |Ix [ x| x] x
performance
Lighting
L02 dimming & |C406.2.5.2 515 5 16 616 |5 6 6 |6 6[5 5 |6 41413
tuning
LO3 [Increase occp. |C406.2.5.3 4 |4 515 516 |6 6 6 |6 5[4 4 |5 314]3
sensor
LO4 |Increase C406.2.5.4 6 |6 77 7|77 7 6 |6 6|5 5 |6 5 5[5
daylight area
LOS Residential| C406.2.5.5 X X X [x XX % X X |x Xl ox o x x
light
LO6 Light C406.2.5.6 617 77 8 (8 |8 8 [10 7|8 716 7|8 5 6|4
power
Qo1 Efficie |C406.2.6.1 3 |4 4 |4 4[5 |5 5 515 515 515 41514
nt
Commercial
Q02 | kitchen equip. [ C406.2.6.2 x| x| ok fx x x| X x o |x x| o o] o [ f x| x x
Residential
QO3 | kitchen equip. | C406.2.6.3 X X X |x x| e X x o |x x| x x| x| x| x| x X
Q04 Fault C406.2.6.4 4 14 4 |4 313 |3 3 3 |3 3[3 312 4 13]|4
detection

DOAS = Dedicated Outside Air System; HVAC = Heating, Ventilation and Air Conditioning; SHW = Service Hot Water; UA

= U-Factor x Area

T e
a. “X" indicates measure is not available in that climate zone for that measure oty s
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CE#285 Adds a new base energy credits Table C406.2(8) for group S-1and S-2 occupancies with 32 measures.
Related Mods: TABLE CA06.2(8)
CED1- 194-22 .
BASE ENERGY CREDITS FOR GROUP S-1 AND S-2 OCCUPANCIES®
ENERGY CLIMATE ZONE
1D [CREDIT SECTION - ToaTos [1A[18 [2A [2B[3A[3B [3C[aA [4B[aC 58 [5C[6A [6B |7
MEASURE
E01 |Envelope C406.2.1.1 Determined in accordance with Section C406.2.1.1
performance
UA
E02 |reduction (15%)| cao6.2.1.2|14| 14| 1| 12| 1 | 9|27|16 [ 2| 37 | 29| 39 [44] 47 (50| 43| 52 | 55| 74
E03 |Reduced ar caoeoial2 | 2 [ 1] 2| t[2|etfe | 1| 77 [w] 7 |92 256 [o5] 72 | 69 26
leakage
E04 | Add roof Ca06214[13| 12 [10] 11 | 10 [12]18[17 | 7| 14 [19] 16 [14] 20|22 [ 10| 14 | 12| 19
insulation
E05 | Addwal C406.2.15[19] 23 [13] 21 | 7 [10[15[12 | 3| 10 |12| 13 R EERERE
insulation
E06 [improve Caooi67 | 58| 7| 66|24 2] 4 1| 6 7447
fenestration
HOL HVAC Caosoodlx | x [ x| x| x [ <] x[x |*| = | x| » X IR
performance
HO2 | Heating Cao222x | x [ x| x | x [ <|16[3 | 1| 33 [17] 22 [a1] a1 |21 | 24| 38 | 43 42
efficiency
H03 | Cooling Caoeooa|7 | 7 4] 5] 2]t || & [1] ® Tl <[ *x [ x|~
efficiency
Residential
Ho4 C406.2.2.4|x X X X X x| fx X X X X X X X X X
control
HO5 | DOAS/fan | CA406.2.2.5(35| 37 | 26| 33 | 24 27| 77|35 | 14| 141 | 83| 96 |w68| 132|90 | 180] 157 | 177] 178
control
SHW C406.2.3.1
woi|  preneat a s | 79| 8|w0]|w]slo |2 5 [&] s slo 3] 4 |z]z=
recovery




W02 |Heat pump C406.2.3.1 |2 2|2 2 2|2 3 1 2 2 1 1 1 1
water heater b
W03 |Efficient gas C406.2.3.1 |4 4 5| 4 515]4(5 6 3 4 4 315 2 2 2 2
\water heater c
wo4 SHW pipe C406.2.3.2|3 3|4 3 313 4 2 2 3 3 1 1 1 1
insulation
Point of use C406.2.3.3
WO05 | water heaters a X x| x X X e X X X X X X X X X
W06 | Thermostatic C406.2.3.3 |1 111 1 R A R 1 1 1 1 11 1 1 1 1
bal. valves b
W07 |SHW heat C406.2.3.3 |4 4|4 3 414134 5 2 3 3 2 |4 2 2 2 2
trace system c
wos SHW C406.2.3.4|x x| x X x| x|x X X X X X X X X X
submeters
W09 SHW flow C406.2.3.5 |x X X X S S I b X X X X x| x X X X X
reduction
W10 |Shower heat C406.2.3.6 |x x| x X x| o x|x X X X X x| x X X X X
recovery
PO1 Energy cao624 |5 [ 5 6] 6] 6|6]5]6 6 5 [s] 5 [5]5f6]5] 5 5| s
monitoring
L01 |Lighting C406.251 |x | x | x| x | x | x[x][x x| o x| o« x| x X X x | x
performance
Lighting
L02 dimming & C406.2.5.2 |10| 10 | 12| 11| 12 |14] 9|12 |14 6 9 9 31 619 3 5 3 2
tuning
LO3 |Increase occp. C406.2.5.3 |12| 12| 14| 13 | 15| 14| 12|14 |17 7 11( 11 | 5] 7 |11 4 6 3 3
sensor
L04 [Increase C406.2.5.4 |15 14 [18] 16 | 18 |17[13|16 [21f 7 [12f 11 [s5] 8 |iof 4| 6 6 [ 5
daylight area
LOS [Residential light| C406.2.5.5 [x x| x X x| o x|x X X X X x| x X X X X
control
L06 |Light power €406.2.56 14| 14 f17] 16 | 17 |17f13|17 [19f 8 [13[ 12 [s5] s |i2f 4| 6 [ 4| 2
reduction
Qo1 Efficient C406.2.6.1 |15| 14 | 18| 16 | 18 | 18] 15|18 |21 9 14 14 | 7] 1014 5 7 5 5
elevator
Commercial
Q02 | kitchen equip. | ca06.262 |x | x [ x| x | x | x| x[x x| x| x| x| x] x x X x | x
Residential
Q03 | kitchen equip. | €406.2.6.3 |x | x [ x| x [ x [ x| x|x )| x| x| ox x| x | x| x| x
Q04 Fault C406.2.6.4 |3 3|2 3 21232 1 5 3 3 5| 4|3 6 5 6 6
detection

DOAS= Dedicated Outside Air System; HVAC = Heating, Ventilation and Air Conditioning; SHW = Serv

a. “X'indicates credit is not available in that climate zone for that measure

ice Hot Water; UA = U-F

actor x Area
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CE#286 Adds a new base energy credits Table C406.2(9) for group S-1 and S-2 occupancies with 32 measures.
Related TABLE C406.2(9)
Mods: BASE ENERGY CREDITS FOR OTHER OCCUPANCIES™ "
CEPI- 193-21, | ENERGY CLIMATE ZONE
CECDI-6-22, CREDIT |SECTION o| 0B |1A| 1B I 2A| 2 3A|38 3C 4A| 4B AIEBI 5c| 6 IEBI 7| 8
CED1- MEASURE B C
185-22, EO1 |Envelope C406.2.1.1 Determined in accordance with Section C406.2.1.1
performance
UA
CED1- EO02 reduction C406.2.1.2 | 7| 8 317 55|11 7| 2 |18] 10 (14| 26| 20| 19]|24]|25]29| 32
194-22 (15%)
EO3 Reduced air [C406.2.1.3 |6 4 |5 |4 3 7112 |3 2 128] 5 636 41127133115
leakage
E04 Add roof C406.2.1.4 |4 4 (3 |4 4 4 8 |6 2 7 6 719 9 11019 |12
insulation
EO5 Add wall C406.2.1.5 |16(19 11017 |5 6 110 |7 2 9 6 8] 9 9 10(8
insulation
EO06 Improve C406.2.1.6 |4 4 (3 |4 5 6 6 |4 1 9 4 7111 16(14(8 |8
fenestration
HO1 HVAC C406.2.2.1 | x X x| ox [ x| x| x| x X X P P I S B P S I P
performance
HO2 Heating C406.2.2.2 X X x| x x | x| 6|2 3 |11 6 8115 |11 18(15(19 23
efficiency
HO3 Cooling C406.2.2.3 |7 705 |5 4 3 112 1 X X X o] x| x| xx
efficiency
Residential
HO4 HVAC C406.2.2.4 | x| x x| oxo [ ox x| ox x| x Xl x| ox [ f x| x X X
control
HO5 DOAS/fan |C406.2.2.5 [37]36 31|34 |30 |28]43 (32|23 6142 |49(75 |61(49 |90(77]93|90
control
SHW C406.2.3.1
wo1 preheat a 18| 19 |22| 21| 25|26| 28 29| 34 |29| 31 |34| 29|31| 35|26| 29| 27| 26
recovery
w02 Heat pump C406.2.3.1 (12|12 15]14 |17 [17(20 |20(24 21)22 25121 [23]26 [20(22 (21|20
water heater b
W03 | Efficientgas | C406.2.3.1 |11|11 13]13 |15 (16(17 |17(21 1819 21118 [19]22 [16(18 (17|16
water heater C
W04 SHW pipe  [C406.2.3.2 |3 3 (4 |4 4 4 4 5 4 4 5] 4 3 3|3
insulation
Point of use | C406.2.3.3
WO05 | water heaters a 810 11] 1011 f12f12 |12 14113| 13 |14| 13|13]| 14|11[12|12| 11
W06 | Thermostatic C406.233 (1)1 1 11 1|1 1 201 1|2 1 i 2 (1 11 1
bal. valves b
W07 | SHW heat C406.2.33 [ 515 5 5 (6 66 6 716 6 |7 516 7([5] 55 5
trace system c
wo8s SHW C406.2.34 | x X X% X x| % X X X x| x X X
submeters
Wo9 SHW flow | C406.2.3.5 | x X X |x X x| x x| x X x| x X X
reduction
W10 |Shower heat C406.2.36 | 616 7 718 9(10 |10 11(10| 11 |12| 10|11) 12 (10(11|10| 10
recovery




PO1 Energy C406.2.4 |44 3 3 (3 33 3 sf3f 3 3] 333|333 4
monitoring
LO1 [Lighting C406.2.5.1 | x X X |x X x| x x| x X x| x X X
performance
Lighting
L02 dimming & C406.2.5.2 | 55 5 516 615 6 7[5 5 5] 4 4 5|3 42 2
tuning
LO3 [Increase occp. | C406.2.5.3 | 5|6 6 617 716 7 s[5 6 [6] 4] 5] 6|3 423 2
sensor
L04 EECygsy=EECys x (CEIN0.05) X X [x X x| x x| x x| oxfox X X
aayngnt area
LO5 |Residential light| C406.2.5.5 | x X X% X x| x X X X x| x X X
control
LO6 |Light power C406.2.56 | 7|7 8 718 87 8 95 7 |6 4| 5] 614 43 2
reduction
Qo1 Efficient| C406.2.6.1 | 4 |4 5 4 15 5(5 5 6( 4 5 |5 41 4] 513 4] 3 3
elevator
Commercial
Q02 | kitchen equip. [ C406.2.6.2 | x X X |x X x| x x| x X x| x X X
Residential
Q03 | kitchen equip. | C406.2.6.3 | x X X [x X x| x x| x X x| x X X
Q04 Fault C406.26.4 3] 3 |3 |3 |3 213 20131 3123 413 4
detection
DOAS = Dedicated Outside Air System; HVAC = Heating, Ventilation and Air Conditioning; SHW = Service Hot Water; UA
= U-Factor x Area.
a. “x” indicates credit is not available in that climate zone for that measure. Staff Classification | Correlates | ene
b. Other occupancy groups include all groups except Groups A-2, B, E, I, M, S and R. ! I""‘“‘V I‘“"“"’ !W”W
X
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| — I

CE#287

‘Adds new Section C406.2.1 for achieving energy credits with the improved building envelope. It increases the stringency but is cost-effective measure. Adds new Section C406.2.1 for achieving
energy credits with the improved building envelope. It increases the stringency but is cost-effective measure. Adds new subsection C406.2.1.2 based on the existing code C406.8. No change on
stringency.

Adds new subsection C406.2.1.3 based on the existing code C406.9. No change on stringency. Adds new subsection C406.2.1.4. It increases the stringency but is cost-effective.

Adds new subsection C406.2.1.5. It increases the stringency but is cost-effective.

Adds new subsection C406.2.1.6. It increases the stringency but is cost-effective.

Related Mods:

CEPI-193-21,

CECD1-6-22,

CED1- 185-22,
CED1-194-22,
CED1-92- 22,

CE2D-9-23

€406.2.1 More efficient building thermal envelope. A project shall achieve credits for improved envelope performance by complying with one of the following measures:
1. Section C406.2.1.1: EO1.

2. Section €406.2.1.2: E02

3. Section €406.2.1.3: EO3

4. Both E02 and EO3.

5. Any combination of

5.1. Section C406.2.
5.2. Section CA406.
5.3. Section C406.2.1.5: EO5.

5.4. Section C406.2.1.6: EO6.

€406.2.1.1 E01 Improved envelope performance ASHRAE 90.1 Appendix C. Building thermal envelope measures shall be installed to improve the energy performance of the project. The
achieved energy credits shall be determined using Equation 4-13.

Equation 4-13

where:
ECeny
EPF = base envelope performance facior calculated in accordance with ASHRAE 90.1

E01 measure energy credits.

Appendix C ECgyy=1,000 x (EPFg — EPFp)/EPFg

EPF _ = proposed envelope performance fd
p = PrOF pe p

90.1 Appendix C.

C406.2.1.2 E02 Component performance envelope reduction. Energy credits shall be achieved where the component performance of the building thermal envelope as designed is not less
than 15 percent below the component performance of the building thermal envelope in accordance with Section €402.1.4.

€406.2.1.3 E03 Reduced air leakage. Energy credits shall be achieved where tested building air leakage is not less than 10 percent of the maximum leakage permitted by Section €402.6.2,
provided that the building is tested in accordance with the applicable method in Section C402.6.2. Energy credits achieved for measure EO3 shall be determined as follows:

Equation 4-14

where:

EC 1 = Enery eficiency credis achieved for envelope leakage reduction. £C | = Section CAOG.2.13 credits from Tables CA06.2(1) though CA06.2(9). EC =L _/EC

Leakage )L Jor08.

savings fraction: the lesser of [(L - L
g (OO,

M‘ ECgp3= ECB‘XECM;“”““ with Section C

aximum leakage permitted fo

L ured leakage in accordance wi

EC__ = Energy credit alignment fa whole-building tests in accordance with Section C40

2621 01025 for dwellng 4y sleeping unit enclosure tests in accordance with Section C402.6.2.2

C406.2.1.4 E04 Added roof insulation. Energy credits shall be achieved for insulation that is in addition to the required insulation in  Table C402.1.3. All roof areas in the
project shall have additional R-10 continuous insulation included in the roof assembly . For attics, this is permitted to be achieved with fill or batt insulation rated at R-10 that is
continuous and not interrupted by ceiling or roof joists. Where interrupted by joists, the added insulation shall be not less than R-13. Alternatively, one-half of the base credits
shall be achieved where the added R-value is one-half of the additional R-value required by this section.

C406.2.1.5 E05 Added wall insulation. Energy credits shall be achieved for insulation applied to not less than 90 percent of all opaque wall area in the project that is in addition
to the required insulation in Table C402.1.3. Opaque walls shall have additional R-5 continuous insulation included in the wall assembly. Alternatively, one-half of the base credits
shall be achieved where the added R-value is R-2.5.

C406.2.1.6 E06 Improve fenestration. Energy credits shall be achieved for improved energy characteristics of all vertical fenestration in the project meeting the requirements in
Table C406.2.1.6. The area-weighted average U-factor and SHGC of all vertical fenestration shall be equal to or less than the value shown in the table. Where vertical
fenestration is located under a permanently attached shading projection with a projection factor (PF) not less than 0.2 as determined in accordance with Section
C402.5.3, the SHGC for that fenestration shall be permitted to be divided by 1.2. The area- weighted average visible transmittance (VT) of all vertical fenestration shall be equal to
or greater than the value shown in

the table. Staff Clssification | Correlates

Directly

Enerey

Standard

Needed over iap
1

L 1 x

FE = s Toic




FSEC — Anticipated energy impact on FBC-EC — Decrease

CE#288

Adds new Table C406.2.1.6.
Decreases the U-Factor and the SHGC hence it increases the stringency.

Related Mods:

TABLE C406.. 6

CEPI- 193-21, VERTICAL FENESTRATION REQUIREMENTS FOR ENERGY CREDIT E06
CED1- 194-22 MAXIMUM U-FACTOR
APPLICABLE CLIMATE MAXIMUM SHGC MINIMUM VT
ZONE Fixed Operable
0-2 0.45 0.52 0.21 0.28
3 0.33 0.44 0.23 0.30
4-5 0.31 0.38 0.34 0.41
6-7 0.26 0.32 0.38 0.44
8 0.24 0.28 0.38 0.44
Staff Cassfication | Correates | Enerey |
oirecty [ standars
| e
L I x I 1|
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CE#289 Added new Section C406.2.2 for achieving credits with improved HVAC equipment. It increases the but is cost-effe . Adds new C406.2.2.1. Adds new subsection

C406.2.2.2 by expanding an existing measure. It increases the stringency but is cost-effective.
Adds new subsection C406.2.2.3 by expanding an existing measure. It increases the stringency but is cost-effective.
Adds new subsection C406.2.2.4. Requires centralized HVAC setback control in multi-family buildings. It increase the stringency but is cost effective. Adds new subsection C406.2.2.5 by modifying

Related Mods:
CEPI- 193-21,
CED1- 185-22,
CED1- 198-22,
CE2D-61- 23,
CED1- 173-22

C406.2.2 More efficient HVAC equipment performance. All heating and cooling systems shall meet the minimum
requirements of Section C403 and efficiency improvements shall be referenced to minimum efficiencies listed in tables
referenced by Section C403.3.2. Where multiple efficiency requirements are listed, equipment shall meet the seasonal or part- load
efficiencies including SEER, integrated energy efficiency ratio (IEER), integrated part load value (IPLV) or AFUE. Equipment
that is larger than the maximum capacity range indicated in tables referenced by Section C403.3.2 shall utilize the values listed for
the largest capacity equipment for the associated equipment type shown in the table. Where multiple individual heating or cooling
systems serve the project, the improvement shall be the weighted-average improvement based on individual system capacity. Systems
are permitted to achieve HVAC energy credits by meeting the requirements of one of the following:

1. C406.2.2.1 HO1.

2. CA406.2.2.2 HO2.

3. C406.2.2.3 HO3.

4. C406.2.2.4 HO4.

5. C406.2.2.5 HOS.

6. Any combination of H02, H03, HO4 and HOS.

7. The combination of HO1 and HO4.

€406.2.2.1 HO1 HVAC Total System Performance Ratio (TSPR). HO1 energy credits shall be earned where systems are ™

Section C409 and where the savings (TSPR ) based on the proposed TSPR (TSPR_) compared to the target

TSPR is 5 percent or more. If savings are greater than 5 percent,
determine HO1 earned credits using Equation 4-15. Energy credits for HO1 shall not be combined with energy credits from HVAC
measures H02, HO3 or HOS.

Equation 4-15

EC_ . = Energy credils achieved for HOL
ECrspr=ECpysp X AREATspR X TSPR /0.0505.201) throusn caos.2(o)

TSP =Theleserof 020 and [1-(TSPR /T5PR )} where

AREA____ = (foor area served by systems included in TSPR)(otal building conditioned floor are)

TSPR
TSPR = HVAC TSPR of the proposed design cal
]

lated in accordance with Sections C409.4, C409.5 and C409.6.
TSPR_ =TSPR_/MPF
TSPR = HVAC TSPR of the reference building design calculated in accordance with

Sections C409.4, C409.5 and C409.6.

MPF = Mechanical performance factor from Table C409.4 based on climate zone and building use type. Where a building has
multiple building use types, MPF shall be area weighted in accordance with Section C409.4.

€406.2.2.2 HO2 More efficient HVAC equipment heating performance. In accordance with Section C406.1.1, not less than 90 percent of
the total HVAC cooling capacity serving the total conditioned floor area of the entire building or tenant space shall comply with the
requirements of this section.

1. Equipment installed shall be types that have their efficiency listed in tables referenced by Section
C403.3.2. Electric resistance heating capacity shall be limited to 20 percent of system capacity, with the exception of heat
pump supplemental heating.

2. Equipment shall exceed the minimum heating efficiency requirements listed in tables referenced by Section C403.3.2 by not
less than 5 percent. Where equipment exceeds the minimum annual heating efficiency requirements by more than 5 percent, energy
efficiency credits for heating shall be determined using Equation 4-16, rounded to the nearest whole number.

Equation 4-16

where:

EEC _ . = Energy efficiency
HEH o /

EC,,, = Section C406.2.2.2 crcits from Tables C406.2(1) through C406.2(9)

redis for heating efficiency improvement

HEI = The lesser of the improvement above minimum heating efficiency requirements, expressed as a fraction, or 20 percent
(0.20). Where heating equipment with different minimum efficiencies are included in the building, a heating




capacity weighted-average improvement shall be used. Where electric resistance primary heating or reheat is included in the building, it shall be included in the weighted-average
improvement with an HEI of 0. Supplemental gas and electric heat for heat pump systems shall be excluded from the weighted HEI. For heat pumps rated at multiple
ambient temperatures, the efficiency at 47°F (8.3°C) shall be used. For metrics that increase as efficiency increases, HEI shall be calculated as follows:

HEL= (MM [HM ) -1
oes "™ v

where:

HM ¢ = Design heating effciency meti, par-oad or annualized where avalabe.

HM = MInimum required heating efficiency mevc, partioad of annualized where avilable flom Section C403.3.2

Exception: In low-energy spaces complying with Section C402.1.1, not less than 90 percent of the installed heating capacity is provided by electric infrared or gas- fired
radiant heating equipment for localized heating applications, SU" spaces shallachieve base energy credits only for EEC .

€406.2.2.3 HO3 More efficient HVAC cooling equipment and fan performance. In accordance with Section C406.1.1, not less than 90 percent of the total HVAC cooling capacity serving the total
conditioned floor area of the entire building or tenant space shall comply with all of the requirements of this section.

1. Equipment installed shall be types that are listed in tables referenced by Section C403.3.2.

2. Equipment shall exceed the minimum cooling efficiency requirements listed in tables referenced by Section C403.3.2 by not less than 5 percent. For water- cooled chiller plants, heat-
rejection equipment performance in Table C403.3.2(7) shall also be increased by at least the chiller efficiency improvement. Where equipment exceeds both the minimum annual cooling
efficiency and heat- rejection efficiency requirements by more than 5 percent, energy efficiency credits for cooling shall be determined using Equation 4-17, rounded to the nearest whole
number.

‘Where fan energy is not included in the packaged equipment rating or it is and the fan size has been increased from the as-rated equipment condition, fan power or horsepower
shall be less than 95 percent of the allowed fan power in Section C403.8.1.

Equation 4-17

EEC,, = Energy efficency creditsfor cooling eficiency improvemen

EC, - Secton C406.2.2.3 base energycredisfom Tables C406.2(1) throueh 41 5 (g)

CEl = The lesser of the improvement above minimum cooling efficiency and heat- rejection performance requirements, expressed as a fraction, or 20 percent (0.20). Where
cooling equipment with different minimum efficiencies is included in the building, a cooling capacity weighted-average improvement shall be used. Where multiple cooling
efficiency or performance requirements are provided, the equipment shall exceed the annualized energy or part-load requirement. Meeting both part-load and full-load efficiencies
is not required. For metrics EECgec = EECs X (CEI/0.05)ises, CE| shall be calculated as follows:

CEN=(CM . /CM )~ 1. For metrics that decrease as efciency ncreases, CEI shal be calculated as follows:

CEl = (CM i /CMDES )-1.
where:
M=o partoad or available.
oES
My =M quired cooling Y metric, part-load lized where avallable from Section €403.3.2. For data (o o g 15ing ASHRAE Standard 90.4, CE/ shall be calculated as follows:
CEl = (AMLC 1/ AmLC -1
waax /A pes

where:

AMIC = Asdesigned  annlized  mechanical load component calulsted  inaccordance with

ASHRAE Standard 90.4, Section 6.5.

AMLC, = Maximum annuaized mechanica oad component rom ASHRAE Standard 904, Table 6.5,

C406.2.2.4 HO4 Residential HVAC control. HVAC systems serving dwelling units or sleeping units shall be controlled to
automatically activate a setback at least 5°F (3°C)  for both heating and cooling. The temperature controller shall be
configured to provide setback during occupied sleep periods. The unoccupied setback mode shall be configured to operate in
conjunction with one of the following:

1. Amanual main control device by each dwelling unit main entrance that initiates setback and nonventilation mode for all HVAC units
in the dwelling unit and is clearly identified as “Heating/Cooling Master Setback.”

2. Occupancy sensors in each room of the dwelling unit combined with a door switch to initiate setback and nonventilation
mode for all HVAC units in the dwelling within 20 minutes of all spaces being vacant immediately after a door switch operation. Where
separate room HVAC units are used, an individual occupancy sensor on each unit that is configured to provide setback shall meet this
requirement.

3. An advanced learning thermostat or controller that recognizes occupant presence and automatically creates a schedule for
occupancy and provides a dynamic setback schedule based on when the spaces are generally unoccupied.

4. An automated control and sensing system that uses geographic fencing connected to the dwelling unit occupants’

cell phones and initiates the setback condition when all occupants are away from the building .

€406.2.2.5 HO5 Dedicated outdoor air system. Credits for this measure are allowed

only where single- zone HVAC units are not required to have multi-speed or variable- speed fan control in accordance with
Section C403.8.6.1. HVAC controls and ventilation systems shall include all of the following:

1. Zone controls shall cycle the heating/cooling unit fans off when not providing required heating and cooling or shall limit fan power to
0.12 watts/cfm (0.056 w/I/s) of zone supplyair.

2. Outdoor air shall be supplied by an independent ventilation system designed to provide not more than 130 percent of the minimum
outdoor air to each individual occupied zone , as specified by the International Mechanical Code .

Exception: Outdoor airflow is permitted to increase during emergency or economizer operation, implemented as
described in Item 4

3. The ventilation system shall have energy recovery with an enthalpy recovery ratio of 65 percent or more at heating design conditions
in Climate Zones 3 through 8 and an enthalpy recovery ratio of 65 percent or more at cooling design conditions in Climate Zones 0, 1, 2,
3A, 3B, 4A, 4B, 5A and 6A. In “A” climate zones, energy recovery shall include latent recovery. Where no humidification is provided,
heating energy recovery effectiveness is permitted to be based on sensible energy recovery ratio . Where energy recovery effectiveness
is less than the 65 percent required for full credit, adjust the credits from Section C406.2 by the factors in Table C406.2.2.5.

4. Where the ventilation system serves multiple zones and the system is not ina latent recovery outside air

dehumidifi mode, partial cooling through an outdoor air bypass or wheel speed control shall automatically do
one of the following:

4.1. Set the energy recovery leaving-air temperature 55°F (13°C) or 100 percent outdoor air bypass when a majority of zones require
cooling and outdoor air temperature is below 70°F (21°C).

4.2. The HVAC ventilation system shall include supply-air temperature controls that automatically reset the supply- air temperature in
response to representative building loads, or to outdoor air temperatures. The controls shall

reset the supply-air temperature not less than 25 percent of the difference between the design supply-air temperature and the design room-air temperature.
5. Ventilation systems providing mechanical dehumidification shall use recovered energy for reheat within the limits of Item 4. This shall not limit the use of latent energy recovery for
dehumidification.

Where only a portion of the building is permitted to be served by constant air volume units or the enthalpy recovery ratio or sensible energy recovery ratio is less than 65 percent, the base
energy credits shown in Section C406.2 shall be prorated as follows:

Equation 4-18

where:

= Energy credits achieved for HOS.

FLo0R ., = rcion ot e (L CDOAS = ECBASE X FLOOR gy X EREgpy,

ERE

Mi-speed fan airflow control in accordance with Section C403.8.6.
g = Theeneray fecowry adjusiment fom Table C405.22.5 based on the lower of actualcoolng or heaing enthalby oo ery ratio or sensible energy recovery ratio where
required for the climate zone. Where recovery ratios vary, use a weighted average by supply airflow.
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Adds new Table C406.2.2.5.




Related Mods:

CEPI- 193-21, TABLE C406.2.2.5
CED1- 185-22 DOAS ENERGY RECOVERY ADJUSTMENTS
ERE ;) BASED ON LOWER OF ACTUAL HEATING OR COOLING ENERGY RECOVERY ELEE CTIVENESS WHERE REQUIRED
Cooling ERR Heating enthalpy recovery ratio or sensible energy Energy recovery effectiveness
is at least recovery ratio is at least adjustment %o
65% 65% 1.00
60% 60% 0.67
55% 5506° 0.33
50% 50%" 0.25
a. Inclimate zones where heating recovery is required in Section C403, a heating recovery effectiveness below 60 percent is not
allowed for dwelling units.
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CE#291 Adds new Section C406.2.3. Achieving energy credits by reducing water heating energy for SWH. Adds new subsection C406.2.3.1 based on existing requirements.

Adds new subsection C406.2.3.1.1 based on the existing code C406.7.2. No change on stringency. Adds new subsection C406..
Adds new subsection C406.2.3.1.3 based on the existing code C406.7.3. No change on stringency. Adds new subsection C406..
effective measure.

.2 by modifying an existing measure.
.4. Itincreases the stringency but is a cost-

Related Mods:

CEPI- 193-21,
CED1- 185-22

C406.2.3 Reduced energy use in service water heating. For projects with service water heating equipment that serves the whole building, a building addition or a tenant
space shall achieve credits through compliance with the requirements of this section. Systems are permitted to achieve energy credits by meeting the requirements of one of
the following:

1. Section C406.2.3.1 by selecting one allowed measure W01, W02, W03 or a combination in accordance with Section C406.2.3.1.4.

2. Section C406.2.3.2 W04.

3. Section C406.2.3.3 by selecting one allowed measure: W05, W06 or W07. 4. Section C406.2.3.4 W08.

5. Section C406.2.3.5 W09.

6. Section C406.2.3.6 W10.

7. Any combination of measures in Sections C406.2.3.1 through C406.2.3.6 as long as not more than one allowed measure from Sections C406.2.3.1 and C406.2.3.3 are
selected

C406.2.3.1 Service water heating system efficiency. A project is allowed to achieve energy credits from only one of Sections C406.2.3.1.1 through

C406.2.3.1.4.

C406.2.3.1.1 W01 Recovered or renewable water heating. The building service water-heating system shall have one or more of the following that are sized to provide not
less than 30 percent of the building’s annual hot water requirements, or sized to provide not less than 70 percent of the building’s annual hot water requirements if the building
is required to comply with Section C403.11.5:

1. Waste heat recovery from service hot water, heat recovery chillers, building equipment or process equipment

2.A water-to-water heat pump that precools chilled water return for building cooling while heating SHW
3.0n-site renewable energy water heating systems
C406.2.3.1.2 W02 Heat pump water heater. Air-source heat pump water heaters shall be installed according to the manufacturer’s instructions and at least 30 percent of design
end-use service water heating requirements shall be met using only heat pump heating at an ambient condition of 67.5°F (19.7°C), db without supplemental electric resistance or
fossil fuel heating. For a heat pump water heater with supplemental electric resistance heating, the heat pump-only capacity shall be deemed at 40 percent of first-hour draw.
‘Where the heat pump-only capacity exceeds 50 percent of the design end-use load, excluding recirculating system losses, the
credits from the Section C406.2 tables shall be prorated as follows:
Equation 4-19
where:
EchWH = Energy credits achieved for W02,
=02 base energy credis fom Tables C406.21) through C406.29). Endload = End-use pak hol wateroad, excluing load fo heat ace. o yocirc lation. Btu/h or KW,

« ECpyn= (ECs458/0.9 % {(CAPapw) (Endload)fnot greater han 2} . oo B

The heat pump service water heating system shall comply with the following requirements:

1. For systems with an installed total output capacity of more than 100,000 Btu/h (29 kW) at an ambient condition of 67.5°F (19.7°C) db, a preheat storage tank with greater than or equal to
0.75 gallons per 1,000 Btu/h (2 9.7 L/kW)  of design end-use service water-heating requirements shall be heated only with a heat pump heating when the ambient temperature is greater than
45°F (7.2°C).

2. For systems with piping temperature maintenance, either a heat trace system or a separate water heater in series for recirculating system and final heating shall be installed.

3. Heat pump water heater efficiency shall meet or exceed one of the following:

3.1. Output-capacity-weighted-average UEF of 3.0 in accordance with 10 CFR 430 Appendix E.

3.2. Output-capacity-weighted-average COP of not less than 4.0 tested at 50°F (10°C) entering air and 70°F (21°C) entering potable water in accordance with ANSI/AHRI 1300.

€406.2.3.1.3 W03 Efficient fossil fuel water heater. The combined input-capacity- weighted-average equipment rating of all gas water """ aupmentin the bullding shall be not ess than 95 percent £, o
093 EF. Adjustments shal apply s folows:

1. Where the service water heating system is required to comply with Section C404.2.1, this measure shall achieve 30 percent of the listed base W03 energy credits in Tables
€406.2(1) through €406.2(9)

2. Where the installed building service water heating capacity is less than 200,000 Btu/h (59 kW) and weighted UEF is less than 0.93 UEF and not less than 0.82, this measure shall achieve 25
percent of the base W03 credit in Tables C406.2(1) through €406.2(9).

€406.2.3.1.4 Combination service water heating systems. Combination service water heating systems shall achieve credits using one of the measure combinations as
follows:

1. (WOL+WO02) Where service water heating employs both energy recovery and heat pump water heating, W01 may be combined with W02 and receive the sum of both
credits.

2. (WOL+WO03) Where service water heating employs both energy recovery and efficient gas water heating, W01 may be combined with W03 and receive the sum of the
WO1 credit and the portion of the W03 credit based on Item 4.

3. (W02 + WO03) Where service water heating employs both heat pump water heating and efficient gas water heating, W02 may be combined with W03 and
receive the sum of the W02 credit and the portion of the W03 credit based on Item 4.

4. For Items 2 and 3, the achieved WO03 credit shall be the Section €406.2.3.1.3 W03 credit multiplied by the fractional share of total water-heating installed capacity
served by gas water heating that is not less than 95 P**™ £, °

0.93 UEF. In no case shall the achieved W03 credit exceed 60 percent of the W03 credit in the Section C406.2 tables. In buildings that have a service water
heating design generating capacity greater than 900,000 Btu/h (264 kW), that proportioned W03 credit shall be further multiplied by 30 percent
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Adds new subsection C406.2.3.2. It increases the stringency but is a cost-effective measure. Adds new subsection C406.2.3.3. It increases the stringency but is a cost-effective measure.
1. WOS Point of use water heaters. It increases the stringency but is a cost-effective measure.

2. W06 Thermostatic balancing valves. It increases the stringency but is a cost-effective measure.

3. W07 Heat trace system. It increases the stringency but s a cost-effective measure.

Adds new subsection C406.2.3.4. It increases the stringency but is a cost-effective measure. Adds new subsection C406.2.3.5. It increases the stringency but is a cost-effective measure.
Adds new subsection C406.2.3.6. It increases the stringency but is a cost-effective measure

Related
Mods:
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C406.2.3.2 W04 Service hot water piping insulation increase. Where service hot water is provided by a central water-
heating system, the hot water pipe insulation thickness  shall be at least 1.5 times the thickness required in Section
C404.4. All service hot water piping shall be insulated from the hot water source to the fixture shutoff. Where 50 percent or
more of hot water piping does not have increased insulation due to installation in partitions, the credit shall be prorated as a
percentage of lineal feet of piping with increased insulation.

€406.2.3.3 Service water-heating distribution temperature maintenance. A project is allowed to claim energy credits from only one
of the following SHW distribution temperature maintenance measures.

1. WO Point of use water heaters . Credits are available for Group B or E buildings larger than 5,000 square feet (465

m?) where service water heating systems meet the following requirements:

1.1. Fixtures requiring hot water shall be supplied from a local water heater with no recirculating system or heat trace piping.
Exception: Commercial kitchens or showers in locker rooms shall be permitted to have a local recirculating system or heat
trace piping where water heaters are located not more than 50 lineal feet (15 m) from the farthest fixture served.

1.2. Supply piping from the water heater to the termination of the fixture supply pipe shall be insulated to the levels shown in Table
C404.4.1,

Exceptions:

1. Piping at locations where a vertical support of the piping is installed.

2. Where piping passes through a framing member and insulation requires increasing the size of the framing member.

1.3. The water volume in the piping from the water heater to the termination of any individual fixture shall be limited as follows:
1.3.1. Nonresidential public lavatory faucets that are available for use by members of the general public: not more than 2 ounces (59
mL)

1.3.2. Commercial kitchens or showers in locker rooms with recirculating systems or heat trace piping: not more than 24 ounces (710
mL) from the recirculating system or heat trace piping.

1.3.3. Al other plumbing fixtures or appliances: not more than 16 ounces (473 mL).

2. ‘W06 Thermostatic balancing valves. Credits are available where service water heating is provided centrally and
distributed throughout the building with a recirculating system. Each recirculating system branch return connection to the
main SHW supply piping shall have an automatic thermostatic balancing valve set to a minimal return water flow when the
branch return temperature is greater than 120°F (49°C).

3. WO07 Heat trace system. Credits are available for projects with gross floor area greater than 10,000 square feet (929m?)
and a central water-heating system. The energy credits achieved shall be from Tables €406.2(1) through €406.2(9). This system shall
include self-regulating electric heat cables, connection kits and electronic controls. The cable shall be installed directly on the hot water
supply pipes underneath the insulation to replace standby losses.

C406.2.3.4 W08 Water-heating system submeters. Each individual dwelling unit in a Group R-2 occupancy served by a
central service water-heating system shall be provided with a service hot water meter connected to a reporting system that
provides individual dwelling unit reporting of actual domestic hot water use. Preheated water serving the cold water inlet to
showers need not be metered.

€406.2.3.5 W09 Service hot water flow reduction. Dwelling unit , sleeping unit and guestroom plumbing fixtures that are connected to
the service water-heating system shall have a flow or consumption rating less than or equal to the values shown in Table C406.2.3.5.
C406.2.3.6 W10 Shower drain heat recovery. Cold water serving building showers shall be preheated by shower drain

heat recovery units that comply with Section C404.7. The efficiency of drain heat recovery units shall be 54 percent or greater measured in accordance with CSA B55.1. Full
credits are applicable to the following building uses: I-2, I-4, R-1, R- 2 and also Group E where there are more than eight showers. Partial credits are applicable to buildings

W10 credit = W10 base energy credit x (showers with drain heat recovery/total showers in building)

where all but ground floor showers are served where the base energy credit from Section C406.2 is adjusted by Equation 4-20.
Equation 4-20
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CE#293 Adds new Table C406.2.3.5.

Related Mods: [TABLE C406.2.3.5
CEPI- 193-21

MAXIMUM FLOW RATING FOR RESIDENTIAL PLUMBING FIXTURES WITH HEATED WATER

PLUMBING MAXIMUM FLOW RATE

1.2 gpm at 60 psi

Faucet for private lavatory,” hand sinks, or bar sinks

Faucet for residential kitchen sink® > ©

1.8 gpm at 60 psi

Shower head (including hand-held shower spray)™ " ¢

For SI: 1 gallon per minute = 3.785 L/min, 1 pound per square inch = 6.89 kPa.

a. Showerheads, lavatory faucets and kitchen faucets are subject to US federal requirements listed in 10 CFR 430.32(0)~(p)
b. Maximum flow allowed is less than required by flow rates listed in 10 CFR 430.32(0)~(p) for showerheads and kitchen faucets.
c. Residential kitchen faucets may temporarily increase the flow above the maximum rate, but not above 2.2 gallons per minute at 60 psi (8.3 L/min at 414 kPa),

and must default to the maximum flow rate listed.

d. Where a shower is served by multiple shower heads, the combined flow rate of all shower heads controlled by a single valve shall not exceed the maximum

1.8 gpm at 80 psi

flow rate listed or the shower shall be designed to allow only one shower head to operate at a

time.
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Adds new Section C406.2.4 based on an existing measure. Achieving energy credits using an energy monitoring system.

Related Mods:

CEPI- 193-21

C406.2.4 P01 Energy monitoring. A project not required to comply with Section C405.13 can achieve energy credits for installing an energy

monitoring system that complies with all the requirements of Sections C405.13.1
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CE#295 Adds new Section C406.2.5. Achieving energy credits by enhancing lighting performance. C406.2.5.1 Reserves for future use.
Adds new Section C406.2.5.2 by modifying an existing lighting control measure.

Adds new Section C406.2.5.3. It increases the stringency but is a cost-effective measure. Adds new subsection C406.2.5.3.1.
Adds new subsection C406.2.5.3.2. Adds new subsection C406.2.5.3.3.

Related Mods:

CEPI- 193-21,
CED1-81- 22,
CECD1- 3-22,
CECD1-

422,

€406.2.5 Energy savings in lighting systems. Projects are permitted to achieve energy credits for increased lighting system performance by
meeting the requirements of one of the following:

1. Section C406.2.5.2 L02.

2. Section C406.2.5.3 L03.

3. Section C406.2.5.4 L04.

4. Section C406.2.5.5 LOS.

5. Section C406.2.5.6 L06.

6. Any combination of L03, L04, L0 and LO6.

7. Any combination of L02, L03 and LO4.

€406.2.5.1 L01 Lighting system performance (reserved). Reserved for future use.

€406.2.5.2 L02 High-end trim lighting controls. Measure credits shall be achieved where qualifying spaces are not less than
50 percent of the project interior floor area exclusive of dwelling and sleeping units . Qualifying spaces are those where general
lighting is controlled by high-end trim lighting controls complying 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.
3. Construction documents shall state that maximum light output or power of general lighting in spaces contributing
the qualifying floor area shall be not greater than 85 percent of full power o light output.
4. High-end trim lighting controls shall be tested in accordance with Section C408.3.1.5.
The base credits from Tables C406.2(1) through €406.2(9) shall be prorated as follows:

HET x [Base energy credits for C406.2.5.2]/50% where:

HET = Floor area of qualifying spaces where general lighting is provided with high-end trim lighting controls complying with
this section, expressed as a percentage of total

interior floor area, excluding dwelling and sleeping units

€406.2.5.3 L03 Increase occupancy sensor.
C406.2.5.3.3.

C406.2.5.3.1 Occupant sensor controls.
types:

Food preparation area.

Laboratory.

Elevator lobby.

Pharmacy area.

Lighting controls shall comply with Sections C406.2.5.3.1, C406.2.5.3.2 and

Occupant sensor controls shall be installed to control lights in the following space

Vehicular maintenance area.

Workshop.

Recreation room in a facility for the visually impaired.
Exercise area in a fitness center.

Playing area in a fitness center.

10. Exam/treatment room in a health care facility.

11. Imaging room in a health care facility.

0 NGME®WNE

12,
13.

IS

15.
16.
17.
1
1
2
21
22

S5 6k

Physical therapy room in a health care facility.
Library reading area.

Library stacks.

Detailed manufacturing area.

Equipment room in a manufacturing facility.
Low-bay area in a manufacturing facility.
Post office sorting area.

Religious fellowship hall.

Hair salon.

Nail salon.

Banking activity area.

23. Museum restoration room.

€406.2.5.3.2 Occupant sensor control function. Occupant sensors in library stacks and laboratories shall comply with Section
€405.2.1.2. Occupant sensors in elevator lobbies shall comply with Section €405.2.1.4. All other occupant sensors required by Section
€406.2.5.3.1 shall comply with Section €405.2.1.1

Exception: In spaces where an automatic shutoff could endanger occupant safety or security, occupant sensor controls shall
uniformly reduce lighting power to not more than 20 percent of full power within 10 minutes after all occupants have left the
space.Time-switch controls complying with Section C405.2.2.1 shall automatically

turn off lights.

€406.2.5.3.3 Occupant sensor time delay and setpoint. Occupant sensor controls installed in accordance with
Sections €405.2.1.1, €405.2.1.2, €405.2.1.3 and C405.2.1.4 shall automatically turn off lights or reduce lighting power within
10 minutes after all occupants have left the space. Occupant sensor controls installed in accordance with Section
€405.2.1.2 shall have an unoccupied setpoint of not greater than 20 percent of full power.
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FSEC — Anticipated energy impact on FBC-EC — Decrease

CE#296

Adds new subsection C406.2.5.4. It may lightly increases the stringency but is a cost-effective measure.

Related
Mods:

CEPI- 193-21,
CED1- 185-22,
CECD1- 6-22

C406.2.5.4 L04 Increased daylight area. The total daylight area of the building
004, ) determined by Equaion 421 shll e at s 5 prcent greter tha he il dayightare (D04 ) from Table (406 3 6 4. Credits for measure L0A shall be determined by Equation 4-22 or Equation 4-23, whichever is
less

Equation 4-21
where:
DLZ = The total building floor area located within sidelit and toplit daylight zones complying with Section C405.2.4.2 or

DLApg;pg=DLZILFA

€405.2.4.3 and provided with daylight-responsive controls complying with Section C405.2.4.1, ft > or m’.

LFA = The total building floor area used to determine the lighting power allowance in
Section €405.3.2, ft’ or m”

ECpy = ECpys x 20 X (DLAg;p— DLATyp) Equation 4-22

where:
EC., = The lesser of actual area of daylight zonesinthe building with continuous caylight dimming, 2 or m2 and (GLFA x DLA
); see Table C406.2.5.4. Daylight zones shall meet the criteria in Sections C405.2.4.2 and €405.2.4.3 for primary sidelit

daylight zones, secondary sidelit daylight zones and toplit daylight zones.

DLA__ =Typical percent of buiding area w
e

h daylight control (as a fraction) from Table C406.2.5.4,
EC, = Section CA0G.2.5.4 L04 base encrgy credits from Section C406.2.

ECpy =ECpys %20 X (DLAyyyy — DLA7yp) Equation 4-23

where:

= The number of credits achieved by this measure.

ec
DL




= Section C406.2.5.4 L04 base energy credits from Section C406.2 and Tables C406.2(4), C406.2(6), C406.2(7) and
€406.2(8).
UMTVP = Typical percent of building floor area with daylight control (as a fraction) from
Table C406.2.5.4.
DU = Masimum percentof buiing florarea withdayight contol that canbe counted fo compliance wih is 1.2 v from Table CA06.2.5.4.
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FSEC — Anticipated energy impact on FBC-EC — Decrease
CE#297 Adds new Table C406.2.5.4.
Related Mods: | TABLE C406.2.5.4
CEPI-193-21, [ADDED DAYLIGHTING PARAMETERS
CECD1- 6-22
BUILDING-USE DlALyp DLAAx
Group B; < 5,000 ft* (460 m?) 10% 20%
Group B; > 5,000 ft* (460 m?) 21% 31%
Group M; with < 1,000 ft* (900 m?) roof area 0% 20%
Group M; with > 1,000 ft* (900 m?) roof area 60% 80%
Group E; education 42% 52%
Groups S-1 and S-2; warehouse 50% 70%
Groups S-1 and S-2; other than warehouse NA NA
NA = Not available. Sttt Cassication [ Correres | enerey
oiecty [ standara
Needed __overip
L [ x |
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CE#298 Adds new subsection C406.2.5.5. This is simpler lighting control strategy. It does impact the stringency since lighting control is required elsewhere in the code. Adds new subsection C406.2.5.6 by
expanding an existing measure.
Related Mods:

CEPI- 193-21, C406.2.5.5 LOS Residential light control. In buildings with Group R-2 occupancy spaces, interior lighting systems shall comply with the following
CE2D-64- 23, 1. In common areas , the following space types shall have occupant sensor controls that comply with the requirements of Section €405.2.1.1:
CECD1- 16- 1.1. Laundry/washing areas.
22, CE2D-64- 1.2. Dining areas.
23, CECD1- 7- 1.3. Food preparation areas.
2 1.4. Seating areas.
1.5. Exercise areas.
1.6. Massage spaces
2. In dwelling units , not less than one receptacle in each living room and each sleeping room shall be controlled by a switch in that room
3. Lights and switched receptacles in bathrooms and kitchens shall be controlled by an occupant sensor complying with Section €405.2.1.1. All
other lights and switched receptacles in each dwelling unit shall be controlled by a switch at the main entrance. The switch shall be marked to
indicate its function.
Exception: Lighting and switched receptacles controlled by an occupant sensor complying with Section C405.2.1.1 are not required to
be controlled by the switch at the main entrance.
€406.2.5.6 L06 Reduced lighting power. Interior lighting within all building areas shall comply with this section
1. The connected interior lighting power (LP) determined in accordance with Section C405.3.1 shall be 95 percent or less than the interior
lighting power allowance (LPA) determined in accordance with Section €405.3.2 using the same method used to comply with Section C405.3.
Energy credits shall not be greater than four times the L06 base credit from Section C406.2 and shall be determined using Equation 4-24.
2. All permanently installed lighting serving dwelling units and sleeping units , including ceiling fan light kits and lighting integrated into range
hoods and exhaust fans shall be provided by lamps with an efficacy of not less than 90 lumens per watt or by luminaires that have an efficacy of
not less than 65 lumens per watt.
Exceptions:
1. Lighting integral to other appliances.
2. Antimicrobial lighting used for the sole purpose of disinfecting.
where:
ECypy=ECsx 20 X (LPA — LP)/LPA; C . = Addiional energy redit for ighiing Equation 4-24
power reduction.
LP = Connected interior lighting power calculated in accordance with Section C405.3.1, watts.
LPA = Interior lighting power allowance calculated in accordance with the requirements of Section C405.3.2, watts.
EC., = L06 base credit fiom —
w2 [ | |
Directly e ap
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FSEC — Anticipated energy impact on FBC-EC — Decrease
CE#299 Adds new Section C406.2.6.
Adds new subsection C406.2.6.1. The measure requires the installation of higher-efficiency elevator equipment. Thus, it increases the stringency but is cost-effective measure.
Adds new subsection C406.2.6.2 based on an existing measure. No change in stringency.
Adds new subsection C406.2.6.3. Requires the installation of higher efficiency or the highest Energy Star refrigerators in apartment and hotel guestrooms. It slightly increases the stringency but is a
cost-effective measure.
Adds new subsection C406.2.6.4 based on an existing measure. No change in stringency.
Related
Mods: €406.2.6 Efficient equipment credits. Projects are permitted to achieve energy credits using
CEPI- 193-21, any combination of Efficient Equipment Credits Q01 through Q04.
CED1- €406.2.6.1 QU1 Efficient elevator equipment. Qualifying elevators in the building shall be energy efficiency class A per 1SO 25745-2, Table 7. Only
buildings three or more  floors above grade may use this credit. Credits shall be prorated based on
185-22, Equation 4-25, rounded to the nearest whole credit. Projects with a compliance ratio below 0.5 do not qualify for this credit
CED1- 175-22 EC, = ECr x CR‘ Equation 4-25
where:
EC_ = Elevator energy credit achieved for the building,
01 base energy credit from applicable Table C406.2(1) through Table C406.2(9).
Compliance rtio = FA/F8
FA = Sum of floors served by class A elevators.
FB = Sum of floors served by all building elevators and escalators.




C406.2.6.2 Q02 Efficient commercial kitchen equipment

For buildings and spaces designated as Group A-2, or

facilities whose primary business type involves the use of a commercial kitchen where at least one gas or electric fryer is
installed before the issuance of the certificate of occupancy, all fryers, dishwashers, steam cookers and ovens installed
before the issuance of the certificate of occupancy shall comply with all of the following

1. Achieve performance levels in accordance with the equipment specifications listed in Tables C406.2.6.2(1) through

€406.2.6.2(4) where rated in accordance with the applicable test procedure.

2. Have associated performance levels listed on the construction documents

submitted for permitting,

€406.2.6.3 QO3 Efficient residential kitchen equipment. For projects with Group R-1and R-2 occupancies, energy credits

shall be achieved where all dishwashers, refrigerators and freezers comply with all of the following:

1. Achieve the Energy Star Most Efficient 2021 label in accordance with the specifications current as of:
1.1. Refrigerators and freezers 5.0, 9/15/2014. 1.2. Dishwashers 6.0,
1/29/2016.

2. Be installed before the issuance of the certificate of occupancy.

Equation 4-26

For Group R-1 where only some guestrooms are equipped with both refrigerators and dishwashers, the table credi

hall be prorated as follows

€406.2.6.4 Q04 Fault detection and diagnostics system. A project not required to comply with Section €403.2.3 can achieve energy credits for installing a fault detection and diagnostics
system to 1 [Section C406.2 base credits] x [floor area of guestrooms with kitchens] / [total guestroom floor area]vith Items 1 through 6 in Section C403.2.3
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FSEC — Anticipated energy impact on FBC-EC — Decrease
CE#300 Adds new Table C406.2.6.2(1) based on an existing Table C406.12(1). No change in stringency.
Related Mods: | TABLE C406.2.6.2(1)
CEPI-193-21 |MINIMUM EFFICIENCY REQUIREMENTS: COMMERCIAL FRYERS
HEAVY-LOAD COOKING IDLE ENERGY RATE |TEST PROCEDURE
ENERGY EFFICIENCY
Standard open deep-fat gas 250% <9,000 Btu/h
fryers
ASTM F1361
Standard open deep-fat electric =83% < 800 watts
fryers
Large vat open deep-fat gas 250% < 12,000 Btu/h
fryers
ASTM F2144
Large vat open deep-fat electric 2 80% < 1,100 watts
frvers
Conciates | Enerer
For Sl: 1 British thermal unit per hour = 0.293 watts. Staff Classfication | - Isnndam l . |
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CE#301 Adds new Table C406.2.6.2(2) based on an existing Table C406.12(2). No change in stringency.
Related Mods: | TABLE C406.2.6.2(2)
CEPI-193-21 [MINIMUM EFFICIENCY REQUIREMENTS: COMMERCIAL STEAM COOKERS
PAN COOKING ENERGY IDLE ENERGY TEST PROCEDURE
CAPACITY EFFICIENCY? RATE
3-pan 50% 400 watts
4-pan 50% 530 watts
5-pan 50% 670 watts
6-pan and larger| 50% 800 watts
3-pan 38% 6,250 Btu/h ASTM F1484
4-pan 38% 8,350 Btu/h
5-pan 38% 10,400 Btu/h
6-pan and larger| 38% 12,500 Btu/h
For SI: 1 British thermal unit per hour = 0.293 watts. =T ;“"’!’:“"5 Z‘;’:‘:m
a.. Cooking energy efficiency is based on heavy-load (potato) cooking capacity. " Needed over tap
L T x I 1
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CE#302 Adds new Table C406.2.6.2(3) based on an existing Table C406.12(3). No change in stringency.

Related Mods:
CEPI- 193-21

TABLE C406.2.6.2(3)

MINIMUM EFFICIENCY REQUIREMENTS: COMMERCIAL DISHWASHERS

HIGH-TEMPERATURE EFFICIENCY
REQUIREMENTS

LOW-TEMPERATURE EFFICIENCY
REQUIREMENTS

TEST PROCEDURE

Idle Energy |Washing Water Idle Washing |Water
Rate®  |Energy Consumption” Energy |Energy Consumption”
Rate®
Under <0.30 <0.35 <0.86 GPR (3.3 <0.25 <0.15 <1.19 GPR
counter kw kWh/ LPR) kw kWh/ <45LPR
rack rack
Stationary <0.55 <0.35 <0.89 GPR (<34 <0.30 <0.15 <1.18 GPR
single- tank kw kWh/ LPR) kw kWh/ <447 LPR
door rack rack
Pot, pan and kwh/
utensil rack <
0.55 +
0.05 x
<0.90 e <0.58 GPSF
KW SFrack & (2.2 LPSM) NA NA NA
0.55 +




0.0046 x
Mrack )
ASTM F1696 ASTM F1920
Single- tank <1.20 <0.36 <0.70 GPR (2.6 <0.85 <0.16 <0.79 GPR
conveyor kw kWh/ LPR) kw kWh/ <3.0LPR
rack rack
Multiple- tank| <1.85 <0.36 <0.54 GPR (2.0 <1.00 <0.22 <0.54 GPR
conveyor kw kWh/ LPR) kw kWh/ <2.0LPR
rack rack
Single- GPH <2.975¢
tank flight |Reported Reported +55.0 (LPH < NA NA NA
type 0.276d + 208)
Multiple- GPH < 4.96c+
tank flight |Reported Reported 17.00 (LPH = NA NA NA
type 0.461d + 787)
a. Idle results should be measured with the door closed and represent the total idle energy consumed by the machine, including all tank heaters
and controls. The most energy- consumptive configuration in the product family shall be selected to test the idle energy rate. Booster heater
(internal or external) energy consumption shall be measured and reported separately, if possible, per ASTM F1696 and ASTM F1920, Sections 10.8
and 10.9, respectively. However, if booster energy cannot be measured separately, it will be included in the idle energy rate measurements.
b. GPR = gallons per rack, LPR = liters per rack, GPSF = gallons per square foot of rack, LPSM
= liters per square meter of rack, GPH = gallons per hour, ¢ = [maximum conveyor belt speed (feet/minute)] x [conveyor belt width (feet)]
LPH = liters per hour, d = [maximum conveyor belt speed (m/minute)]  [conveyor belt width (m)]
c Pot, pan and utensil (PPU) washing energy is il in the format kihirac evaluated; SF,__, (SM,_ ) is square feet ¢ ol oo (square meters of rack area), the
same as in the PPU water consumption metric.
Staf lssfcation | Correates | eneray
oty [stancara
Needed __|overp
L | I 1 1
[Bction Jas iAS iC T Jozc ]
CE#303 Adds new Table C406.2.6.2(4) based on an existing Table C406.12(4). No change in stringency.
Related Mods: TABLE C406.2.6.2(4)
MINIMUM EFFICIENCY REQUIREMENTS: COMMERCIAL OVENS
CEPI-193-21 FUEL CLASSIFICATION IDLE RATE COOKING ENEREY TEST
PROCEDURE
Gas Full-size < 12,000 Btu/h 246
Electric Half-size <1.0kwW ASTM F1496
=71
Electric Full-size <1.60 kW
Steam mode <200 P* + 6,511 z41
Btu/h
Gas
Convection mode <150 P* + 5,425 256
Btu/h
Steam mode <0.133P* + 255 ASTM F2861
0.6400 kW
Electric
Convection mode <0.080 P* + 276
0.4989 kW
Single < 25,000 Btu/h 248
Gas o ASTM F2093
Double < 30,000 Btu/h 252
For SI: 1 British thermal unit per hour = 0.293 watts.
a. P =Pan capacity: the number of steam table pans the combination oven is able to accommodate in accordance with ASTM F1495.
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CE#304 Adds new Section C406.3. Achieving energy credits for renewable and load management measures. It increase the stringency but is cost-effective measure.
Related Mods: 4063 Reducedlighti Buildi halk Iy with-Section-C406-3-1 6 C406-3-2and-dwell its-and-sleepi ts-within-thebuildi
g ghtingp - P S S G PiRg
hat 1 with Section-C406
g Py
CEPI- 193-21, 40631 Reduced—tghting—p b than—16-p + Thetotal interior—tighting—p teutated o
CED1- th tion-C405.3.1 shall-beless than-90-pi £ of the total lighting b teulated th-Section-C40
175-22
406.3.2 Reduced-fight b than-15 £ Where the total e light
Gghtingp ¥ 4 - ghting
th-Seet 405.3.1 is ess-than-85 +of the totaklight teulated th
P ghting
4 405, dits-shal-b based-on-Equation4-1 dec-to—th +
g ¥ g
whele-number:
(Equation4-13)
where:
asse | =
E2S
P .
—
LPA=TotaHighti teutated th-Seet 405.3.2
ghting P e
LPD = Total interior-lighti ith-Seeti 40531
ghting P 3
406 L £ Not_less—than—95 +ofth talled—light luding—kiteh ligtht
r‘ - P P & g G
it ekt ts-and-sleepi its-shall-b icdee-by-+ ith
3 G G Pifg P
£ rotless-than 654 it th-an-cffi £ nottess-than-45-+ it
¥ P P 3
€406.3 Renewable and load management credits achieved. Renewable energy and load management measures shall achieve credits as follows:
1. General measure requirements. Credits are achieved for measures installed in the building
that comply with Sections C406.3.1 through C406.3.8.




TTeveT-CretiTs are teTeTmmed-as ot
2.1. Measure credits achieved shall be determined in one of two ways, depending on the measure

2.1.1. The measure credit shall be the base credit listed by occupancy group and climate zone  for the measure in Tables C406.3(1) through
€406.3(9) where  no adjustment factor or formula is shown in the description of the measure in Section C406.3

2.1.2. The measure credit shall be the base energy credit for the measure adjusted by a factor or formula as stated in
the description of the measure in Section C406.3. Where adjustments are applied, each energy credit shall be rounded to
the nearest whole number.

2.2. Load management and renewable credits achieved for the project shall be the sum  of credits for individual measures included in the
project. Credits are available for the measures listed in this section

2.3. Where a project contains multiple building use groups, credits achieved for each building use group shall be summed and then weighted by
the gross floor area of each building use group to determine the weighted-average project energy credits achieved.

3. Load management control requirements. The load management measures in Sections C406.3.2 (GO1) through C406.3.7 (GO6) require load
management control sequences that are capable of and configured to automatically provide the load management operation specified based
on indication of a peak period related to high short-term electric prices, grid condition or peak building load. Such a peak period shall,
where possible, be initiated by  a demand response signal from the controlling entity, such as a utility or service operator. Where
communications are disabled or unavailable, all demand-responsive controls shall continue backup demand response based on a local schedule
or building-demand monitoring. The local building schedule shall be adjustable without programming and reflect the electric rate peak period
dates and times. The load management control sequences shall be activated for peak period control by one of the following:

3.1. A certified OpenADR 2.0a or OpenADR 2.0b Virtual End Node (VEN), as specified under Clause 11, Conformance, in the applicable OpenADR
2.0 Specification

3.2. Adevice certified by the manufacturer as being capable of responding to a demand response signal froma certified OpenADR 2.0b VEN
by automatically implementing the control functions requested by the VEN for the equipment it controls.

3.3. The physical configuration and communication protocol of CTA-2045-A or CTA-2045-B,

3.4. For air conditioners and heat pumps with two or more stages of control and cooling capacity of less than 65,000 Btu/h (19 kw),
thermostats with a demand responsive control that complies with the communication and performance requirements of AHRI
1380,

3.5. Adevice that complies with IEC 62746-10-1, an international standard for the open automated demand response system interface between
the appliance, system, or energy management system and the controlling entity.

3.6. Aninterface that complies with the communication protocol required by a controlling entity to participate in an automated demand
response program.

3.7. Where the controlling entity does not have a demand response signal available for the building type and size, local load management
control shall be provided based on either.

3.7.1. Building demand management controls that monitor building electrical demand and initiate controls to minimize monthly or peak time
period demand charges.

3.7.2. Alocal building schedule that reflects the electric rate peak period dates and times where buildings are less than

25,000 gross square feet (2322 m?).
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FSEC — Anticipated energy impact on FBC-EC — Decrease
CE#305 Adds new Tables C406.3(1) through Table C406.3(9). Adds new Table C406.3(6). It slightly increase the stringency.
Related Mods: TABLE C406.3(1)
CEPI- 193-21 RENEWABLE AND LOAD MANAGEMENT CREDITS FOR GROUP R-2, R-4 AND |-1 OCCUPANCIES
ID ENERGY CREDIT [ SECTION CLIMATE ZONE
ABBREVIATED 2 4 s
TITLE OA|OB| 1A | 1B A 2B | 3A|3B| 3C|4A| 4B c 5A [5B| 5C A 6B 7|8
RO1 Renewable [ C406.3.1 15[ 11| 17|18]20 | 19 (21| 13]10 131 919 11f 10| 9f1of 9|7
energy
Go1 Lighting load C406.3.2 61 71 9 12]12|16 11]14] 12|11 16]14(8 1145 7| 7|11
management
G02 HVAC load C406.3.3 42(41| 21| 35]/23|37 | 30 (28| 28]17 33| 24|20 |22 23]10]13] 15|17
management
GO03 Automated | C406.3.4 x| 7 18]10|13 5 13| 12 2 140 7110 |13) 11| 1| 8| 8|16
shading
G04 |Electric energy C406.3.5 10| 10| 10| 11f10f13 | 13)14| 17|16 13|17|14 [13| 17 |14] 14| 14|15
storage
GO5 |Cooling energy C406.3.6 28( 6f 31| 13|22|21 | 21 (37| 11]12 221119 EAH - R I I )
storage
G06 SHW energy C406.3.7 17)17] 19| 18[19(19 | 20 20| 22|19 19(21|19 [19| 20| 18] 19] 18|17
storage
GO07 |Building thermal C406.3.8 7 2| 11 5[16(28 | 22|27 | 60[19 43)46|32 | 58] 37 |27]45] 40|19
mass

HVAC =Heating, Ventilation and Air Conditioning; SHW =Service Hot Water. x = Credits excluded from this building use type and climate zone,

TABLE C406.3(2)

RENEWABLE AND LOAD MANAGEMENT CREDITS FOR GROUP |-2 OCCUPANCIES

ENERGY CLIMATE ZONE
ID CREDIT SECTION 2 4 6
ABBREVIATED OA|OB| 1A | 1B A 2B| 3A [3B| 3C |4A| 4B c 5A |5B| 5C A 6B| 7|8
TITLE
RO1 Renewable | C406.3.1 6 6| 6 6] 6 sl 7 9] 8 16 8 6[6 7761754
energy
GOo1 Lighting load C406.3.2 11|12 13| 13[13[ 12| 12|12| 6 [13| 16 |12|13 | 14| 15 [14| 14| 12|12
management
G02 HVAC load C406.3.3 10|11 10| 10f 8 21) 10| 10| 13 [11| 18 11|12 |14 13 [12f11f 97
management
G03 Automated | C406.3.4 RN IS Il ] x X 1 x X 2 X |x 2 x x| 1 1x
shading
GO04 |Electric energy C406.3.5 13|13| 13| 13[14( 15| 14| 15| 15 | 14| 15 |15(14 | 15| 15 (13| 14| 13|12
storage
GO5 |Cooling energy C406.3.6 25( 6f 33| 14|25| 19| 27 37| 27 |16 22 [19|14 [18| 11|11|20] 2|3
storage
G06 SHW energy | C406.3.7 AR alal| al a| al alal a|sla [a]alala]a]a
storage
GO7 |Building thermal C406.3.8 6 2| 10 4|15 25| 20| 24| 57 [18| 39 |44|31 |[53| 33 [25|40( 34|14
mass




HVAC =Heating, Ventilation and Air Conditioning; SHW =Service Hot Water. x = Credits excluded from this building use type and climate zone

TABLE C406.3(3)
RENEWABLE AND LOAD MANAGEMENT CREDITS FOR GROUP R-1 OCCUPANCIES

| | ENERGY CREDIT [SECTION CLIMATE ZONE
D| ABBREVIATED > 4 s
TITLE OA|OB| 1A | 1B A 2B| 3A [3B| 3C |4A| 4B c 5A [5B| 5C A 6B 7|8
RO1 Renewable | C406.3.1 9 8| 12 9|11 11 10|12 139 12 | 8|9 11 9fsfef7|5
energy
GO01 Lighting load C406.3.2 12(12) 11| 12(12] 14) 14| 13| 15|14 13 |11{10 [11| 14 9]11f 8|8
management
G02 HVAC load C406.3.3 |x x| x x| ox [ o] x| x X X |x X[ o o ] xfx
management
G03 Automated | C406.3.4 2 2| 2 31 2 3 2l 413 2 11 s )1]2z2]1f1
shading
G04 |Electric energy C406.3.5 9| 9] 10| 10| 9| 13| 13 |15] 13 |14| 13 |14|14 | 12| 16|13]12| 12|13
storage
GO05 |Cooling energy C406.3.6 31 7( 38| 17|29 24| 31 [44| 26 |18 26 [16[15 [21| 11|12|24] 2|4
storage
Go6 SHW energy C406.3.7 25(25| 28 | 26]|28| 29| 29 [30f 31|29 30 |[31|28 [29| 31]26]28] 25|24
storage
GO7 |Building thermal C406.3.8 6 1| 10 4|14 24] 19 23| 53 (17| 38 |41|30 [52| 33 [26|42(37(17
mass

HVAC = Heating, Ventilation and Air Conditioning; SHW = Service Hot Water. x = Credits excluded from this building use type and clijnate zone

TABLE C406.3(4)
RENEWABLE AND LOAD MANAGEMENT CREDITS FOR GROUP B OCCUPANCIES

| | ENERGY CREDIT [SECTION CLIMATE ZONE
D| ABBREVIATED 2 4 s
TITLE OA|OB[ 1A | 1B A 2B| 3A [3B| 3C |4A| 4B c 5A [5B| 5C A 6B 7|8
RO1 Renewable | C406.3.1 14114 17| 1517 19| 18| 22| 24 | 17| 22 |16{|14 | 18| 18 (14| 17| 14|11
energy
Go1 Lighting load C406.3.2 10|11 11| 1z2f1if 11} 11)12| 9 [10| 11 |10|10 |11| 10 [10f11f10(9
management
G02 HVAC load C406.3.3 [x 10| 10 9 9 3 8 |12 7 |12 8 [11f9 10] 12| 8| 9]10|2
management
G03 Automated | C406.3.4 a7 7 8|7 sl 5 6] 6|4 6 5[4 515 ]5]5]4|7
shading
GO04 |Electric energy C406.3.5 14115 14| 14[16( 16| 17| 16| 18 | 17| 16 |18|17 | 17| 18 [16)15| 17|18
storage
GO5 |Cooling energy C406.3.6 28( 7| 36| 16|27| 24| 28 [45| 27 |17 27 [15[15 [20| 9 |12|25] 2|4
storage
G06 SHW energy C406.3.7 5[ 51 6 6] 6 6f 7 el 7 7 71861766
storage
GO7 |Building thermal C406.3.8 3 1 5 2|6 9 6 7144l 11 )89 151 5 | 8|12 15(7
mass

HVAC =Heating, Ventilation and Air Conditioning; SHW =Service Hot Water. x = Credits excluded from this building use type and climate zone

TABLE C406.3(5)
RENEWABLE AND LOAD MANAGEMENT CREDITS FOR A-2 OCCUPANCIES

| | ENERGY CREDIT [SECTION CLIMATE ZONE
D| ABBREVIATED > . 5
TITLE OA|OB[ 1A | 1B A 2B| 3A [3B| 3C |4A| 4B c 5A |5B| 5C A 6B 7|8
RO1 Renewable [ C406.3.1 2 2| 2 2|2 2 2 3l 412 3 2|2 3l 221221
energy
Go1 Lighting load C406.3.2 4] 4| 5 5| 4 5[ 5 5| 514 5 5[4 41 5 4541
management
G02 HVAC load C406.3.3 32(26( 37| 28|31 26| 27 22| 23|20 17 [14[19 [14| 10|16|14]14(1
management
G03 Automated [ C406.3.4 | x x| x Xofx | x [ o] x| x X X |x X[ o o e fx
shading
G04 |Electric energy C406.3.5 Al 44 41 5 5] 5 5[ 4|4 4 43 41 4141332
storage
GO5 |Cooling energy C406.3.6 15] 4| 17 8|12 10| 10|16| 6 [ 5 7 3[3 4l L2 Al x|x
storage
G06 SHW energy C406.3.7 13|13| 15| 14f15( 16| 16| 17| 19 [ 16| 17 |19|16 | 17| 18 [15| 16| 14|13
storage
GO07 |Building thermal C406.3.8 3 1 5 27| 12) 8 |10l 21 [ 6 15 |14)8 18| 10| 612|813
mass

HVAC = Heating, Ventilation and Air Conditioning; SHW = Service Hot Water. x = Credits excluded from this building use type and cliinate zone

TABLE C406.3(6)

RENEWABLE AND LOAD MANAGEMENT CREDITS FOR GROUP M OCCUPANCIES
| | ENERGY CREDIT [SECTION CLIMATE ZONE
D| ABBREVIATED 2 ) s
TITLE OA|OB| 1A | 1B A 2B| 3A [3B| 3C |4A| 4B c 5A [5B| 5C A 6B| 7|8
RO1 Renewable | C406.3.1 8l 8| 12 911 12| 12| 17| 17 (11| 13 | 9|10 [11| 10| 9[10f 9|6
energy
GOo1 Lighting load C406.3.2 16| 16| 18| 19[17( 19| 19| 21| 17 | 18| 21 |21|18 | 21| 22 [18|22| 18|16
management
G02 HVAC load C406.3.3 [x 15| 16 [ 15]15] 6| 15 (21| 13 [23[ 15 | 23|17 [19| 26 14| 17[18(3
management




G03 Automated | C406.3.4 7(1nf 11| 12|11 13 w0 f11f 11| 7| 11 [11f8 0] 11|89 8|12
shading

G04 |Electric energy C406.3.5 6[10f 8 10(11| 12| 11]10| 14 |11) 10 [12{10 |11] 12 |11| 9]10|8
storage

GO05 |Cooling energy C406.3.6 40( 9f 51| 22|35| 31| 34 53| 21|17 28 [10[11 [19] 4 | 9]18] 2|2
storage

G06 SHW energy C406.3.7 3 3| 4 3| 4 4] 4 4l 514 4 5[4 41 54443

storage

GO07 |Building thermal C406.3.8 5 1 6 3| 8| 121 10|10 20 7| 17 |15|14 [24| 10 |13[20(24(12

mass

HVAC =Heating, Ventilation and Air Conditioning; SHW =Service Hot Water. x = Credits excluded from this building use type and climate zone

TABLE C406.3(7)
RENEWABLE AND LOAD MANAGEMENT CREDITS FOR GROUP E OCCUPANCIES

| | ENERGY CREDIT [SECTION CLIMATE ZONE
D| ABBREVIATED -
TITLE OAloB| 1A | 1B i 2B| 3A |3B| 3C [4A| 4B é 5A |5B| 5C X 6B| 7 (8
RO1 Renewable[ c406.3.1 | 10]11] 13| 12[13] 16] 15[21] 22 [15] 19 [15[14 [17[ 16 [13]16] 1210
energy
GO1 Lighting load | C406.3.2 7| 12| 12| 13[13] 15 14 16| 13 ] 12| 16 [16[10 [14] 18]16[13] 1414
management
G02 HVAC load ca06.3.3 | 18[22] 32| 23]25| 31| 26 [26] 20 [ 23] 31 [24[20 [31| 12 18] 27[16]9
management
G03 Automated [ C406.3.4 7l a3l w6 | 12fas] 17| a7 [as| 1312 17 [17fo [is] 13 ]1af 0] 16]27
shading
G04 |Electric energy ca06.35 | 16[16] 18| 17|19| 21| 21[23] 26 [ 22| 24 [24|23 |24 24 [20] 22[ 19]19
storage
GO5 [Cooling energy ca06.3.6 | 36| of 46 [ 21[36[ 32[ 39[62] 39 [24] 37 [22[20 [28] 13|16]31] 3[4
storage
G06 SHW energy | C406.3.7 HE slel sf 77l s]7] 7 [s]7 [7[el7]7]7]6
storage
G07 |Building thermal C406.3.8 7| 2] ] s[ar] 28| 2327|6321 44 [as][37 [eof s8|s1]so0]47]21
mass

HVAC =Heating, Ventilation and Air Conditioning; SHW =Service Hot Water. x = Credits excluded from this building use type and climate zone

TABLE C406.3(8)

RENEWABLE AND LOAD MANAGMENT CREDITS FOR GROUP S-1 AND S-2 OCCUPANCIES

| | ENERGY CREDIT [SECTION
D| ABBREVIATED

CLIMATE ZONE

TITLE OA|OB[ 1A | 1B i 2B| 3A [3B| 3C |4A| 4B é 5A [5B| 5C 2 6B| 7|8
RO1 Renewable | C406.3.1 38| 37| 55| 45|53] 53| 49 58| 66 | 36| 56 |38[29 [41| 36 |24]|32] 23|16
energy
Go1 Lighting load C406.3.2 13| 26| 32| 28[32( 35| 36|33| 36 | 31| 27 |37|32 | 23| 28 |36|22| 25|22
management

G02 HVAC load
mananemant

EC;=ECy o x (144 x SR +0.71)/2.15

LIDT CA06.3.4 o x| o [ e o x| [ [ e foe | foef e f o fx

C406.3.3 18146| 37 | 37(28[ 36] 29| 26| 22 (23| 17 |12|16 |13| 5 [14f 8 [10(3

shading
GO04 |Electric energy C406.3.5 40| 40| 47 | 41|47 44| 40|44 42 |30 38 |31|21 [31| 26 |24]29]23|21
storage
GO5 |Cooling energy C406.3.6 20 5| 21| 11)14) 14| 11|21f 5|5 9 2|2 S 1]11]3]x|x
storage
SHW energy C406.3.7 3] 3 3 13| 4 3| 4 4l 43| 4| 4|3 3 |4 212 2|2
storage
Building thermal C406.3.8 71 2 (12 5]|17] 29|23 28| 66| 18| 44| 47 (| 56 [37 |20[39 [29]|13
mass

HVAC = Heating, Ventilation and Air Conditioning; SHW = Service Hot Water.
x indicates measure is not available for building occupancy in that climate zone
TABLE C406.3(9)

RENEWABLE AND LOAD MANAGEMENT CREDITS FOR OTHER® OCCUPANCIES

HVAC = Heating, Ventilation and Air Conditioning; SHW = Service Hot Water.
a. Other occupancy groups include all Groups except for Groups A-2, B, E, |, M and R.

[Staff Classification |

Correates
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| |ENERGY CREDIT[SECTION CLIMATE ZONE
D| ABBREVIATED o 3 2 5
TITLE OB[ 1A [1B| 2A | 2B 3B|3C 4B| 4C 5B | 5C [6A| 6B | 7|8
A A A A
RO1 Renewable| C406.3.1 (12| 13| 16|14| 16| 18|17 20| 21|13 18] 13 [*#] 15 | 14 | 11| 13 |10|8
energy
Go1 Lighting load C406.3.2 |11| 13| 14| 14| 14| 16]15 16| 14|14 16] 16 [**| 14 | 16 | 14| 13 12|12
management
G02 HVAC load C406.3.3 |24| 24| 23|22| 20| 23]21 21] 18| 18[ 20 17 [*] 18 | 14| 13| 14 |13|6
management
GO03 Automated | C406.3.4 5 6l 7 9 8 9 7 of efsfef 715 8 7151 61]16]|9
shading
GO04 |Electric energy C406.3.5 |14| 15| 16 | 15| 16 | 17]|17 18| 19|16 17| 17 [*=| 16 [ 17 | 14| 15 [14]14
storage
GO5 [Cooling energy C406.3.6 |28 7| 34|15] 25| 22|25 39] 20| 14f 22| 12 [ 17 719)18]2]|3
storage
G06 SHW energy | ca06.3.7 | of o wnfrof | mafua| wefus|iafaz| s H] 1 [ 2 o] oo
storage
GO7 |Building thermal | c406.38 | 6| 2| 9 | 4] 13| 2116] 20]44[14]31[ 33]**| 42 | 25 [20] 332913
mass
CE#306 Adds new Section C406.3.1 by expanding an existing additional energy efficiency measure. Increases the renewable energy generation capacity by at least 0.1 watts per gross square foot (1.08 W/m2) of building
Relate area or securing off-site renewable energy. This change may increases the code stringency but provides simpler compliance verification alternative.
Mods: Adds new Section C406.3.2. Lighting dimming reduces lighting levels and power. The lighting dimming control requires ion with controls that interface with utility signals or local building demand
CEPI- 193-21 monitoring software. Thus, it increases the stringency but is a cost-effective measure.
cm;l 5'22' Adds new Section C406.3.3. Requires thermostats to be reset during peak price periods or a gradual pre-cooling set-point adjustment control sequence, as well as ir ion with controls that interface

with utility signals or local building demand monitoring software. Thus, it increases the stringency but is cost-effective measure.
CED1- 161- | Adds new Section C406.3.4. The measure requires an automated external exterior roller, movable blind, or movable shutter shading devices to reduce solar gain through fenestration during peak price hours. Thus, it
22, CED1- increases the stringency but is cost-effective measure.
141-22, CeD1- Adds new Section C406.3.5. Batteries or other electric energy storage devices are required, as is integration with automated controls that interface with utiity signals or local building demand monitoring software.
185-22, CED1- Thus, it increases the stringency but is cost-effective measure.

g Adds new Section C406.3.6. Ice or chilled water cooling energy storage is required, as is integration with automated controls that interface with utility signals or local building demand monitoring software. Thus, it

176-22, CED; increases the stringency but is cost-effective measure.
92-22 Adds new Section C406.3.7. Requires integration with automated controls that interface with utility signals or local building demand monitoring software. Thus, it i i but is cost-effecti
measure.

C406.3.1 RO1 Renewable energy. Projects installing on-site renewable energy systems with a capacity of at least 0.1 watts per gross square foot (1.08 W/m ?) of building area or securing
off-site renewable energy shall achieve energy credits for this measure calculated as follows:
Equation 4-27

where:

EC., = Section CA06.3.1 ROL energy credits achieved for this project.

£C,, | = Section C406.3.1 R0 base credits from Tables C4063(1)through C406.319),
R, = Actual total rating of on-site renewable energy systems (W).

R = Actual otal equivalent rating of off-site renewable enerqy contracts (W), calculated as follows:

o meruoneso | BCr=ECy 1 X (R + Ryr— Reg) (0.1 XPGEA)

where:
TRE =Total off-site renewable electrical energy in kilowatt-hours (kWh) that is procured in accordance with Sections C405.15.2.1
through €405.15.4.

REN = Annual off-site renewable electrical energy from Table C405.15.2, in units of kilowatt-hours per watt of array capacity.
R = Rating (W) of renewabe eneroy resources capacity exluded from credit caloulated as follows

R_=RR +RR +RR

where:

RR_=Rating of on-site renewable energy systems required by Section C405.15.1, without exception (W).

RR = Raling of renewable energy resources used to meet any exceptions of this code (W),
x

RR = Raling of renewable energy resources used (0 achieve other energy credits in
c

Section C406 (W).

PGFA = Project gross floor area, ft’. Where renewable requirements, exceptions or credits are expressed in annual kWh or Btu rather than watts of outpyt capacity, they shall be converted as
3413 Btu = 1 kWh and converted to W equivalent capacity as follows:
RR_ = Actual total equivalent rating of renewable energy capacity (W), calculated as follows:

RR_=TRE /(RN x PGFA)

where:

TRE = Total enewable energy in kilowattours (W) that s excluded from RO1 energy credis.

C406.3.2 GO1 Lighting load management. A project not required to comply with Section C405.2.8 can achieve energy credits for installing demand-responsive lighting controls
for interior general lighting that comply with Section C405.2.8.1. The demand- responsive lighting controls shall automatically reduce the light output or power of controlled
lighting to not more than 80 percent of full output, or 80 percent of the high-end trim setpoint, whichever is less. Energy credits can be earned where demand- responsive lighting
controls are installed for the following:

1. Not less than 10 percent of the interior floor area in Group R or | occupancies

2. Not less than 50 percent of the interior floor area in all other occupancies.

GO1 credits shall be prorated using Equation 4-28 with not more than 75 percent of the interior floor area being counted.

[interior floor area with lighting load management, %] x [table credits for C406.3.2)/75%

Equation 4-28

€406.3.3 GO2 HVAC load load controls shall be configured as follows:

1. Cooling temperature shift: Where electric cooling is in use, controls shall gradually increase the cooling setpoint by at least 3°F (1.7°C) over a minimum of 3 hours or reduce effective cooling
capacity to 60 percent of installed capacity during the peak period or adjust the cooling temperature setpoint as described in Section C403.6.1.

2. Heating temperature shift: Where electric heating is in use, controls shall gradually decrease the heating setpoint by at least 3°F (1.7°C) over a minimum of 3 hours or reduce effective
heating capacity to 60 percent of installed capacity during the peak period or adjust the heating temperature setpoint as described in Section C403.6.1.

3. Ventilation shift: Where HVAC systems serve multiple zones and have less than 70 percent outdoor air required, include controls that provide excess outdoor air preceding the peak period
and reduce outdoor air by at least 30 percent during the peak period, in accordance with ASHRAE Standard 62.1 Section 6.2.5.2 or provisions for approved engineering analysis in Section
403.3.1.1 of the International Mechanical Code .

Credits achieved for measure G02 shall be calculated as follows:

Equation 4-29

where:

= Demand responsive control credit achieved for project.

EC
G02_ach

2 =02 Base energy credit from Section C406.3.

€ 602_base
€ 3 o E07DY 20 asimnt acr o Table 0633
€406.3.4 G03 shading load Where on east, south and west exposures is greater than 20 percent of the wall area, load management credits shall be
achieved as follows:

1. Automatic exterior shading devices or dynamic glazing that is capable of reducing solar gain through sunlit fenestration

_ " tless than 50 percent when fully closed shall receive the full credits in Tables C406.3(1) through C406.3(9). The
ECG02_ach=ECG02_base *ECGo2_adj




exterior shades shall have fully open and fully closed solar heat gain coefficient (SHGC) determined in accordance with

AERC 1. -

2. Automatic interior shading devices with a solar reflectance of not less than 0.50 for the surface facing the fenestration

shall receive 40 percent of the credits in Tables C406.3(1) through C406.3(9).

3. All shading devices, dynamic glazing or shading attachments shall:

3.1. Provide not less than 90 percent coverage of the total fenestration on east, south and west exposures in the building to achieve the credits determined in Item 1 or 2. Alternatively,
provide not less than 70 percent coverage of the total fenestration on the south and west exposures in the building to achieve 50 percent of the credits determined in Item 1 or 2.

3.2. Be automatically controlled and shall modulate in multiple steps or continuously the amount of solar gain and light transmitted into the space in response to peak periods and either
daylight levels or solar intensity.

3.3. Include a manual override located in the same enclosed space as the shaded vertical fenestration that shall override operation of automatic controls for not longer than 4 hours. Such
override shall be locked out during peak periods

For this section, directional exposures shall exclude fenestration that has an orientation deviating by more than 45 degrees of facing the cardinal direction. In the southern
hemisphere, where the south exposure is referred to, it shall be replaced by the north exposure.

C406.3.5 G04 Electric energy storage. Electric storage devices shall be charged and discharged by automatic load management controls to store energy during
nonpeak periods and use stored energy during peak periods to reduce building demand. Electric storage devices shall have a minimum capacity of 1.5 watt-hours per square
foot (Wh/ftz) (16 Wh/m?)  of gross building area. Base credits in Tables C406.3(1) through C406.3(9) are based on installed electric storage of 5 Whit? (54

\Wh/m?) and shall be prorated for actual installed storage capacity between 1.5 and 15 Whit? (16 to 161 Wh/mz), as follows:

Equation 4-30

Larger energy storage shall be permitted; however, credits are limited to the range of 1.5 to 15 Whift? (16 to 161 Wh/mz)

C406.3.6 GO5 Cooling energy storage. Automatic load management controls shall be capable of activating ice or chilled water storage equipment to reduce demand during
summer peak periods. Storage tank standby loss shall be demonstrated through analysis to be not more than 2 percent of storage capacity over a 24-hour period for the
cooling design day. Base credits in Section C406.3 are based on storage capacity of the design peak hour cooling load with a 1.15 sizing factor. Credits shall be prorated for
installed storage systems sized between 0.5 and 4.0 times the desian day peak hour cooling load, rounded to the nearest whole credit. Larger storage shall be permitted but
the associated credifinstalledielectritistorage capacity, Whift? (Wh/m*)I/5 (54) x [C406.3.5 credits from tables]

range provided in this section. Energy credits shall be determined as follows:

Equation 4-31

where:
EC__ = Cooling storage cret achieved for project

= GOS base energy credit for building use type and climate zone based on 1.0 ton-hours storage pei ay ton
EC, = 05 base energy credi for buling e tpe and clmate zone based on 1.0 tor-Hours storage per esian 42y on (kW) of cooling load

SR = Storage ratio in ton-hours storage per design day ton (kWh/kW) of cooling load where 0.5 < SR <4.0.

€406.3.7 GO6 Service hot water energy storage. Where service hot water (SHW) is heated by electricity, automatic load management controls complying with ANSI/CTA-2045-8 shall
preheat stored SHW before the peak period and suspend electric water heating during the peak period. Storage capacity shall be provided by either:

1. Preheating water above 140°F (60°C) delivery temperature with at least 1.34 kWh of energy storage per kW of water-heating capacity. Tempering valves shall be provided at the water
heater delivery location.

2. Providing additional heated water tank storage capacity above peak SHW demand with equivalent peak storage capacity to Item 1.

Credits earned for measure G06 shall be calculated using Equation 4-32:

Equation 4-32

where:

e = SWH energy storage credit achieved for project. £C = GOG Base enerey -
G06_ach v POt 5 Go6._base o

ECGo6_ach =ECGo6_base X ECGos_adj

from Section CA0B.3. £C - Energy credit adjustrent factor from Table C406.3.7.
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CE#307

Adds new Table C406.3.3

Related Mods:

TABLE C406.3.3

CEPI- 193-21, ENERGY CREDIT ADJUSTMENT BASED ON USE OF VENTILATION SHIFT OR DEMAND RESPONSE
CED1- 161-22
DEMAND DEMAND RESPONSE REQUIRED BY INCLUDES VENTILATION
RESPONSE [SECTION C403.4.6.1° SHIFT® EC 02_adj
SIGNAL
No No Yes 100%
No Yes Yes 80%
Yes No Yes 80%
Yes Yes Yes 40%
No No No 70%
No Yes No 50%
Ye No NoO 50%
Yes Yes No 0%
a. “Demand Response Signal Available” is “Yes” where a controlling entity other than the owner makes a demand response
signal available to the building.
b. Where the exception is invoked in Section €403.4.6.1 for buildings that comply with Load Management measure G02, then
“Demand Response Required” is “Yes.”
c. Ventilation shift controls in accordance with Section C406.3.3, item 3 St casentior [ooremer Toerer
Needed |overip
L 1 1
E_ = Toc o T onc
T~
CE#308 Adds new Table C406.3.7.
Related Mods: TABLE C406.3.7
CEPI- 193-21, ENERGY CREDIT ADJUSTMENT BASED ON USE OF HEAT PUMP WATER HEATER OR DEMAND RESPONSE
CED1- 176-22

DEMAND RESPONSE READY DEMAND RESPONSE SIGNAL HAS  [ECcoq o
PER SECTION C404.10 AVAILABLE® HPWH
No NA No 100%
No NA Yes 33%
Yes No No 50%
Yes No Yes 17%
Yes Yes NA 0%




HPWH = Heat Pump Water Heater, NA = Not available.

a. “Demand Response Signal Available” is “Yes” where a controlling entity currently makes a demand response signal available to
the building

b. The lower values of EC in this column apply where not ess than 67 percent of the whole-buiding design end use servic

G06_adj © water heating requirements are met using only heat pump heating at the
conditions described in Section C406.2.3.1.2.

St Cassfeation [Coremtes [ eneey
orecty | standrs
Neesed __|overtap
X I
Ee T = [ w5 Toc]]
| 1 x|

CE#309

Adds new Section C406.3.8. This measure is primarily an operational strategies change and the use of interior thermal mass. Has no impact on the stringency.

Related Mods:

C406.3.8 GO7 Building thermal mass. The project shall have additional passive interior mass and a night flush control of the HVAC

CEPI- 193-21, system. The credit is available to projects that have at least 80 percent of gross floor area unoccupied between midnight and 6:00 a.m.
CED1-92- 22, The project shall meet the following requirements:
CED1- 185-22 1. Interior to the building thermal envelope insulation, provide 10 pounds per foot (15 kg/
m) of project conditioned floor area of passive thermal mass in the building interior wall, the inside of the exterior wall or the interior
floor construction. Mass construction shall have mass surfaces directly contacting the air in conditioned spaces with directly attached
gypsum panels allowed. Mass with carpet or furred gypsum panels or exterior wall mass that is on the exterior of the insulation layer [e.g.,
the portion of concrete masonry unit (CMU) block on the exterior of insulation-filled cell cavities] shall not be included toward the building
mass required.
2. HVAC units for 80 percent or more of the supply airflow in the project shall be equipped with outdoor air economizers and fans that have
variable or low speed capable of operating at 66 percent or lower airflow and be included in the night flush control sequence.
3. Night flush controls shall be configured with the following sequence or another night flush strategy shall be permitted where demonstrated to be
effective, avoids added morning heating and is approved by the authority having jurisdiction.
3.1. Summer mode shall be activated when outdoor air temperature exceeds 70°F (21°C) and shall continue uninterrupted until
deactivated when outdoor air temperature falls below 45°F (7°C). During summer mode, the occupied cooling setpoint shall be set 1°F (0.6°C) higher
than normal and the occupied heating setpoint shall be
reset 2°F (1.1°C) lower than normal.
3.2. Where all the following conditions exist, night flush shall be activated
3.2.1. Summer mode is active in accordance with Item 3.1.
3.2.2. Outdoor air temperature is 5°F (2.8°C) or more below indoor average zone
temperature.
3.2.3. Indoor average zone temperature is greater than morning occupied heating setpoint.
3.2.4. In Climate Zones OA, 1A, 2A and 3A, outdoor dewpoint is below 50°F (10°C) or outdoor air enthalpy is
less than indoor air enthalpy.
3.2.5. Local time is between 10:00 p.m. and 6:00 a.m
3.3. When night flush is active, automatic night flush controls shall operate outdoor air economizers at low fan speed not
exceeding 66 percent during the unoccupied period with mechanical cooling and heating locked out.
F— I
L | I 1
i i o[ psic__o o/
FSEC — Anticipated energy impact on FBC-EC — Decrease | | I } } - I
CE#310 Deletes Sections C406.4, C406.5, C406.6, C406.7, C406.8, C406.9, C406.10, Table C406.10.2, C406.11, C406.12, C406.12(1), C406.12(2), C406.12(3), C406.12(4).

Related Mods:
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C406.7.1 BLnIdlng type. To qualify for this credit, the building shall contain one of the following use groups, and the additional energy efficiency
credit shal be prorated by conditioned floor area of the portion of the building comprised of the foltowing use greups:
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C406.7.3 Efficient fossil fuel water heater. The combined input-capacity weighted-average equipment rating of all fossil fuel water-heating
equipment in the building shall be not less than 95 percent Et or 0.95 EF. This option shall receive only half the

listed-eredits for buildings required & ith-Section C404.2.1
C406.7.4 Heat pump water heater. Where electnc resws(ance water heaters are allowed, all service hot water system heating requirements shall be
met using heat pump technology with —a pacity weigh ge EF of 3.0. Air-source heat pump water heaters shall not draw
conditioned air from within the building, except exhaust air that would otherwise be exhausted*&theexteﬂek
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TABLE C406.12(1)
MINIMUM EFFICIENCY REQUIREMENTS: COMMERCIAL FRYERS
Delete entire FABLE-C406-22(2}
SEaf Classfication | Coreites | enerey
Delete entire Table Directly Standard
Needed |overiap
e [ T T T«
MINIMUM-EFFICIENCY-REQUIREMENTS:-COMMERCIAL-DISHWASHERS
e Tsic o T[]
1 1 1 1
FRYERTFYRE HEAVY- HDLE-ENERGY-RAT |TEST-RROCEDUR
LOAD COOKING ENERGY-EFFICH £ E
e — s
fatgasfryers
STMF1361
e — i
fateleetricfryers
Large-vat-open-deep- 250% 12,000 Btuth
fatgasfryers
STMF2144
Large-vat-open-deep- 280% <1.100-watls
fateleetricfryers
Delete entire Table
TABLE C406.12(4)
MINIMUM EFFICIENCY REQUIREMENTS: COMMERCIAL OVENS
Original text of mod is not consistent with that of the 2023 FBC - EC.
CE#311 Renames the Section title by replacing the text “Total” with “Simulated.”
Related Mods: SECTION C407
CEPI-24- FOTALSHVULATED BUHDING ANCE
21 Partl C407.1 Scope. This section establishes criteria for compliance using
1o The folt + ds-shall be included the-totaks 1 build heat +
g-p - g-S¥ G S e g-p ¥
A + terheat + " loads-and loag
G5y g & ¥ rHghting-power; g
Exception: Energy used to recharge or refuel vehicles that are used for on-road and off-site transportation purposes.
Staf Glsafication [Coreates | enerey
Needed __|overiap
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CE#312 Replaces text “total” with “simulated.”
Revises the provision that the proposed building design’'s annual energy cost is compared to a percentage calculated based on a new equation 4-33 that accounts for energy
credits instead of a fixed percentage of 80.0%.
Also Adds a new exception, which allows to use source energy as a substitute for energy cost.




Related Mods:
CEPI- 193-21,
CEPI- 207-21,
CEPI-24-

21 Part |, CED1-
185-22

€407.2 Mandatory requi

Iated buildi

Ne based on tetat

-5 4 prop g &
1. The requirements of the sections indicated within Table C407.2(1).
2. Anannual energy cost that is less than or equal to
o ¢k P . PAEC) of th clard ; Equationd
p f & +
£ hall be taken & ol by the code official - such a5 the D ‘. e cate E
gy-p PP ¥ &yr ¥
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Exceptions:

electricity” or locally derived values.
Equation 4-33

where:
PAEC

EC =E:

The percentage of the annual energy

y efficiency credits required for the building in accordas

2. Where energy use based on source energy expressed in Btu or Btu per square foot

cost of the standard reference design.

ice with Section C406.1 (do not include load management and

PAEC =100 x (0.80 + 0.025 — EC,./1,000)

1. Jurisdictions that require site energy (1 kWh = 3413 Btu) rather than energy cost as the metric of comparison.
of conditioned floor area is substituted for the energy cost , the energy use shall be calculated
using source energy factors from Table €407.2(2). For electricity, US locations shall use values from eGRID subregions. Locations outside the United States shall use the value for “All other

renewable credits). Staf lssfcation [ Correiates [ Eneray
Original text of mod is not consistent with that of the 2023 FBC - EC. |D“°“v f“a":;;“ e |
e verap
L 1 1 T x
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CE#313 Updated Table C407.2(1).
Related Mods: | Delete entire table
CEPI- 193-21, |FABLEC4072
CEPI-24- REQUIREMENTS FOR TOTAL BUILDING Perf
21 Part I, CED1:
92-22
CEPI- 207-21
TABLE C407.2(1) Staf Glssfcation [ Coreiates | eneray
REQUIREMENTS FOR SIMULATED BUILDING PERFORMANCE Directly i‘:{":;"’ e
Please see attached PDF [ 1 I I :
E s Toc o T o 11
| I 1
Original text of mod is not consistent with that of the 2023 FBC - EC.
CE#314 Adds new Table C407.2(2) for source energy conversion factors by fuel types.
Related Mods: | TABLE C407.2(2)
SOURCE ENERGY CONVERSION FACTORS FOR Comreates [
stat Classfication Standard
ELECTRICITY A L~ I
Please see attached PDF L N 1
[Action [as Tesic o Jorc ]
1 1 1 1

CE#315

Updates Table C407.4(1).

but climate zones 0 through 3 are exempted.

Replaces the solar absorptance requirement with solar reflectance for roofs and above-grade walls. Updates the roof's emittance requirement. Adds thermal bridge requirement

Replaces “Mechanical ventilation” with “Outdoor airflow” and revises the standard reference design mechanical ventilation air requirements based on the system type. If the
proposed building has natural ventilation, then use the same for the standard reference design.

Adds “Energy recovery” as a new building component characteristic. If the proposed design specifies ventilation airflow, then use the same as the proposed; otherwise, if the
proposed design has mechanical ventilation, use the same but with the standard reference design airflow.

Adds “Fan power” as a new building component characteristic and requires modeling per Section C403.8.

Adds “On-site renewable energy” as a new building component characteristic and has req

Related Mods:
CECPI-2- 21,
CECPI-4- 21,
CEPI-

211-21, CEPI-
212,21, CED1-
197-22

BUILDING COMPONENT
CHARACTERISTICS

TABLE C407.4.1(1)
SPECIFICATIONS FOR THE STANDARD REFERENCE AND PROPOSED DESIGNS

STANDARD REFERENCE
DESIGN

PROPOSED DESIGN

Space use classification

Same as proposed

The space use classification shall be chosen in
accordance with Table C405.3.2(1) or C405.3.2(2)
for all
areas of the building covered by this permit. Where
the space use classification for a building is not
known, the building shall be categorized as an office
building.

Type: insulation entirely above deck

As proposed

Gross area: same as proposed

As proposed

U-factor: as specified in Table C402.1.2

As proposed

Roofs

As proposed

Emittance: 0.90, except as s
Section C402.4 and Table C402.4 for
Climate Zones 0, 1, 2 and

3

As proposed

Type: same as proposed

As proposed

Gross area: same as proposed

As proposed

U -factor: as specified in Table C402.1.2

As proposed




Walls, above-grade

Thermal bridges: account for heat transfer
consistent with compliant psi- and chi-factors
from Table C402.1.4 for thermal bridges as
identified in Section C402.7 that are present
in the proposed design

As proposed; psi- and chi-factors for proposed
thermal bridges shall be determined in accordance
with requirements in Section C402.1.4.

Solar
reflectance: 0.25

As proposed

Emittance: 0.90

As proposed

Walls, below-grade

Type: mass wall

As proposed

Gross area: same as proposed

As proposed

Schedules

Same as proposed
Exception: Thermostat settings and

for HVAC systems that utilize
radiant heating, radiant cooling and elevated
air speed, provided that equivalent levels of
occupant thermal comfort are demonstrated
by means of equal Standard Effective
Temperature as calculated in Normative
Appendix B of ASHRAE Standard 55.

Operating schedules shall include hourly profiles for
daily operation and shall account for variations
between weekdays, weekends, holidays and any
seasonal operation. Schedules shall model the time-

dependent variations in occupancy, illumination,
loads, tt settings,
ventilation, HVAC equipment availability, service hot
water usage and any process loads.
The schedules shall be typical of the proposed
building type as determined by the designer and
approved by the jurisdiction.

S heretr n

Prop >-the-propes
£

gh-SF
1. For systems 1-4 as specified in Tables
C407.4.1(2) and C407.4.1(3),  the
outdoor airflow rate shall be determined in
accordance with Section C403.7  and
International Mechanical Code Section
403.3.1.1.2.3.4, Equation
4-8, using a system ventilation

efficiency (€ ) of

2. For systems 5-11 as specified in Tables
C407.4.1(2)  and C407.4.1(3), the
outdoor airflow rate shall be determined in
accordance with Section C403.7  and
International Mechanical Code  Section
403.3.

As proposed, in accordance with
Section C403.2.2.

Where the proposed design specifies natural
ventilation, as proposed.

Heating systems

Fuel type: same as proposed design

As proposed

Equipment type®: as specified in
Tables C407.4.1(2) and C407.4.1(3)

As proposed

Energy recovery

Where the

the standard
reference desian airflo

proposed design
ventilation, as specified in Section C403.7.4 based on

specifies mechanical As proposed

Where the proposed de-sign specifies
natural ven-tilation, as proposed

Fan power

As specified in Section
€403.8 for the proposed

As proposed

Ancinn
1. Where the fan power
of the proposed design is
exempted from the
requirements  of Section
€403.8, as proposed

2. Fan

systems addressed by
Section C403.8.1.
system  BHP shall be as

fan

proposed or to the limits
specified in  Section
c403.8.1,

is smaller. If the limit is

whichever

reached, the power of each
fan shall be reduced
proportionally until the
limit is met.

3. Fan

areas

systemsserving

system  design
of Section 403.2 of
the International
Mechanical Code
shall not use the
particulate filtration
or air cleaner
pressure

drop adjustment
available in Table
€403.8.1(1) when
calculating the fan
system BHP limit for
the portion of the
airflow being




On-site renewable energy Where a system providing on-site renewable energy |As proposed
has been mod-eled in the proposed design, the
same system shall be modeled identically in the
standard refer-ence design except the rated ca-
pacity shall meet the requirements of Section
C405.15.1

Where no system is designed or included in the
proposed design, model an unshaded photovoltaic
system with the following characteristics:

Size: rated capacity per Section €405.15.1. Module type:
crystalline silicone panel with glass cover, 19.1%
nominal efficiency and temperature coefficient of
-0.35%/°C. Performance shall be based on a
reference temperature of 77°F (25°C), air mass of
1.5 atmosphere and irradiance of

317 Btu/h x ft* (1000 W/m?)

Array type: rack-mounted array with installed
nominal  operating  cell temperature (INOCT)
of 103°F (45°C).

Total system losses (DC output to AC
output): 11.3%.

Tilt: 0 degrees (mounted horizontally). Azimuth:
180 degrees.

Staff lassiication Eneray
Standard

Needed

Correlates
Directly

over lap
X

[Betion a5 Jasnc I Jorc
I | | | |

CE#316

Revises and reorganizes Section C407.5. Moves the software capability requirement under new subsection C407.5.1.1. Renames the “Specific approval” section and edits the
code language for clarity.

Created a new subsection by moving the software capability requirements from Section C407.5. Created new subsection C407.5.1.2.

Requires compliance software vendors to test their software per ASHRAE Standard 140 and publish the results in publicly accessibly web-site. No impact on construction cost.

Related Mods:

€407.5 Calculation software tools. Calculation procedures used to comply with Section C407 shall apply an approved version of a performance analysis
software tool capable of calculating the annual energy consumption of all building elements that differ between

CECD1- 8-22, the standard reference design and the proposed design . The same approved version of the performance analysis tool shall be used to calculate the proposed
design and standard reference design .
CE2D-10- 23 €407.5.1 Specifie-Sof approval: lysis-tools-complying with-th
CEPI-24- i i £ Section G407 and-tested ing-to ASHRAE. 149 ap to0t 4
21 Part | s the reg " 407-5-1.1 and-C407-5-1-2 shall-bi itted-to-br & Fool
to be approved based on meeting a specified threshold for a jurisdiction. The code official shall be permitted to approve tools
for a specified application or limited scope.
€467-5-C407-5.1.1 jon-soft tools-Soft toot itiesCaleutath ot b with-this
= <5l - P Py
hattbe-sof . ble-of ine—th ' ion-of atbuilding ef hat diff
P &Y 3
bet the_standard—reft desi o th - desi dshallinclude_the follows Hities—A
f & Prop & &
software tools shall include the following capabilities:
1. Building operation for a full calendar year (8,760 hours).
2. Climate data for a full calendar year (8,760 hours) and shall reflect approved coincident hourly data for
temperature, solar radiation, humidity and wind speed for the building location.
3. Ten or more thermal zones.
4. Thermal mass effects.
5. Hourly variations in occupancy, illumination, receptacle loads, settings, i ilation, HVAC
equipment availability, service hot water usage and any process loads.
6. Part-load performance curves for mechanical equipment.
7. Capacity and efficiency correction curves for mechanical heating and cooling equipment.
8. Printed code official inspection checklist listing each of the proposed design component characteristics from Table
€407.4.1(1) determined by the analysis to provide compliance, along with their respective performance ratings, including but not limited
to R-value, U-factor , SHGC, HSPF, AFUE, SEER and EF.
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
Staf Glsafication [ Coreates | enerey
orecty [ standare
e Overiap
Original text of mod is not consistent with that of the 2023 FBC - EC. L I 1 |
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FSEC — Anticipated energy impact on FBC-EC — Decrease
CE#317 Creates new subsection C407.5.2.
Related Mods: C407.5.2 Algorithms not tested. Algorithms not tested in accordance with Section €407.5.1.2, including algorithms that are alternatives to
CECD1- 8-22, those that were tested, and numerical settings not tested, such as time steps and tolerances, shall be permitted to be used where modeling the
CE2D-10-23 proposed design and standard reference design
CEPI-24- Acion A5 asic o icx
21Part|

Staff Classification. |
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CE#318

Renumbers Section C407.5.2.

Renumbers Section C407.5.3. Replaces the text “building performance” with “simulated building performance” in two places.

Related Mods:

kBtu/h, instead of a capacity limit only.

CECD1- 8-22,  model-a design, material-or device-of th
CE2D-10- 23 prop design-, thod-shali-b d where-app de-official ~Where th tipled
CEPI-24- s o that th Jation-p o mod 1 shatk-b o det
21part| e hThe-total Bt g H—net th bets the—basel tated—buit
raC ding—pi d—the—prop Jated building—p pproval-of thod-shalhinclue
C407.6
1. Step-by-step of the method performed, detailed enough to reproduce the results.
2. Copies of all spreadsheets used to perform the calculations.
3. A sensitivity analysis of energy consumption where each of the input parameters is varied from half to double the value assumed.
4. The calculations shall be performed on a time step basis consistent with the simulation program used.
5. The performance rating calculated with and without the exceptional calculation method.
Sttt Cassication [ Correres | enerey
oiecty [ standara
N [
L 1 x |
s | ESTe— Torc
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CE#319 Revises exceptions items #1 and #2.

Exception #1 is now based upon a gross conditioned floor area of less than 10,000 ft2 and a combined cooling, heating, and service water heating capacity of less than 960

Exception item #2 is now based on the HVAC system type and single-zone thermostat serving sleeping and dwelling units. We believe the code changes are mostly less stringent.

Related Mods:

€408.2 Mechanical systems and service heating systems issioning and

Prior to the final

and plumbing

P

program settings.

3. Verify the correct time and date in the time switch.

4. Verify that any battery back-up is installed and energized.

5. Verify that the override time limit is set to not more than 2 hours.

6. Simulate occupied condition. Verify and document the following:

6.1 Al lights can be turned on and off by their respective area control switch.

6.3. Receptacles in the space controlled by the time-switch controls turn on
7. Simulate unoccupied condition. Verify and document the following:
1 lighting turns off,

1. Confirm that the time-switch control is programmed with accurate weekday, weekend and holiday schedules.
2. Provide documentation to the owner of time-switch controls ~programming including weekday, weekend, holiday schedules, and set-up and preference

6.2. The switch only operates lighting in the enclosed space in which the switch is located.

CEPI- 215-21, inspections, the registered design professional or approved agency shall provide evidence of mechanical systems commissioning and completion in accordance
CED1- 177-22 with the provisions of this section.
Construction document notes shall clearly indicate provisions for issioning and q \ts in accordance with this section and are permitted
to refer to for further requi . Copies of all ion shall be given to the owner or owner’s authorized agent and made available to
thecode official upon request in accordance with Sections C408.2.4 and C408.2.5.
Exceptions: The following systems are exempt:
1 yst " +
- heati " bt here the-total than-480-000-Btu/h-(140-7-1W "
g5y G g g g
. o Dol (120 0 tas n
e
heati ity Build thless than10.000 feet {920 ) o heat
g-eapacity- g & G-
} 4 tert ty-of less than-96 Biuth
&) g-eap
2.
Luded 403.5th dividuak-ciwell hin-dwelt st
¥ & P
2.2. Two-pipe heating systems installed in the dwelling, serving one or more e | TR T
ver 5
L [ x |
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CE#320 Renames the section title by adding the text “and receptacle.” Now, this section includes a functional testing requirement for receptacle controls. It slightly increases construction
costs due to additional code verification efforts.
Revised Section C408.3.1.2 time-switch control requirements to include receptacle controls. It slightly increases construction costs due to additional code verification efforts.
Related Mods: C408.3 Functional testing of lighting and receptacle controls. Automatic lighting and receptacle controls required by this code shall
comply with this section.
€408.3.1 Functional testing. Prior to passing final inspection, the registered design professional or approved agency shall provide evidence that the lighting
control systems have been tested to ensure that control hardware and software are calibrated, adjusted, programmed and in proper working condition in
accordance with the construction documents and manufacturer’s instructions. Functional testing shall be in accordance with Sections C408.3.1.1 through
€408.3.1.3 for the applicable control type.
€408.3.1.2 Time-switch controls. Where time-switch controls are provided,
he—folt hat—b 1 through S-shath-b "
P I g P
£ h b here figh
Proj P 3
" notless than-10-p £sp " f h paceshallbi ; o 7-tntess th or
" high b AW fait £th ;
P & P P 1
47 sl hattb o

7.2. Manual override switch allows only the lights and receptacles controlled by the time-switch controls in the
enclosed space where the override switch is located to turn on controlled lighting and receptacles for more than

422,

7.3. Receptacles controlled by the time-switch controls turn off. e e —
8. Additional testing as specified by the registered design professional. |D"w‘y i
L I x 1 1
[BctionTs Jasnc I Jonc
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CE#321 Adds new Section C408.3.1.4. Lighting control verification requirement for High-end trim.
Adds new Section C408.3.1.5. This section is used with additional efficiency credits. It may slightly increase construction cost due to the additional verification and testing
requirement.
Adds new Section C408.3.1.6. This section is used with additional efficiency credits. It may slightly increase construction cost due to the additional verification and testing
t
Related €408.3.1.4 High-end trim controls. Where lighting controls are configured for high-end trim, verify the following:
Mods: 1. High-end trim maximum level has been set
2. The calibration adjustment equipment is located for ready access only by authorized personnel.
CEPI- 156-21, 3. Lighting controls with ready access for users cannot increase the lighting power above the maximum level
CECD1- established by the high-end trim controls.




CE2D-66- 23,

€408.3.1.5 High-end trim lighting control verification for L02 Additional Efficiency Credit. For the qualifying spaces associated

CECD1-5-22, with the project receiving the additional efficiency credits in Section C406.2.5.2, the following shall be documented while
CE2D-67- 23 daylight responsive controls are not reducing lighting power:
1. The maximum setting for power or light output for each control group of general lighting luminaires.
2. The high-end trim setting for power or light output for each control group of general lighting luminaires
3. For projects with seven or fewer claimed qualifying spaces, the reduction in light output or reduction in power due
to high-end trim shall be tested in all spaces and shown to reduce the general lighting power or light output to not
greater than 85 percent of full power or light output. For projects with more than seven claimed qualifying spaces,
reduction in light output or reduction in power due to high- end trim shall be tested in not less than 10 percent of
spaces, and not less than seven spaces, and be shown to reduce general lighting power or light output to not greater
than 85 percent of full power or light output. Where more than 30 percent of the tested spaces fail, the remaining
qualifying spaces shall be tested.
4. Summarize the reduction in general lighting power or light output resulting from the high-end trim setting for each
qualifying space and the floor area of each qualifying space.
5. Summarize the fraction of total floor area for spaces where high-end trim reduces general lighting power or light
output to not greater than 85 percent of full power or light output.
€408.3.1.6 Demand responsive lighting controls GO1. For spaces associated with the project receiving renewable and
load management credits in Section C406.3.2, the following procedures shall be performed:
1. Confirm the maximum setpoint upon receipt of the demand response signal has been established for each space.
2. For projects with seven or fewer spaces with controls, each space shall be tested.
3. For projects with more than seven spaces with controls, testing shall be done for each unique space type. Where
multiple spaces of each space type exist, not less than 10 percent of each space type, and in no case fewer than one
space, shall be tested unless the code official requires a higher percentage to be tested. Where 30 percent or more of
the tested controls fail in a space type, all remaining identical space types shall be tested.
4. For demand responsive controls to be tested, verify the following:
4.1. Where high-end trim controls are used, the high-end trim shall be set before testing.
4.2 Turn off all nongeneral lighting in the space.
4.3. Set general lighting to its maximum illumination level. Where high-end trim is set, this will be the maximum
illumination level at the high-end trim setpoint.
44. An illumination measurement shall be taken in an area of the space not controlled by daylight responsive
controlled lighting. If there is not an area without daylight responsive controls, the daylight responsive controls shall be
overridden from reducing the lighting level during the test.
4.5. Measure and document the maximum illumination level of the space.
5. Simulate a demand response signal and measure the illumination level at the same location as for the measurement
in Section C408.3.1.6, Item 4.5. Verify the illumination level has been reduced to not greater than 80 percent of the
maximum illumination level documented in Section C408.3.1.6, Item 4.5.
6. Simulate the end of a demand event by turning off the demand response signal ; confirm controls automatically
return to their normal operational settings at the end of the demand [ FSanamsrestn Teoremer—Teer
e overap
[ — 1
e | CoTa— Toic
| — 1 I 1
CE#322

Adds new Section C409. The TRSP method is an alternative to the prescriptive or performance compliance method and allowed in office, retail, hotel, motel, multifamily,
dormitory, school, and library building use types only. The compliance method excludes system types listed in the new subsection C409.2.1. TRSP is an optional compliance path;
hence has no construction cost impact but provides compliance method flexibility.

Adds new Section C409.1 that defines when the TRSP method is used.

Adds new Section C409.2 that defines the HVAC system type, building occupancy group and other limits of the method.

Adds new Section C409.2.1 that specifies the HVAC system types not permitted to use the TRSP method. Check the reference to Section C403.1. Is it Section C409.3?

It adds a new Section C409.3 that lists HVAC systems types required to comply with the TSPR method in addition to the requirements of Section C409.4.

It adds a new Section C409.4 that introduces a procedure for calculating the target HVAC total system performance ratio (TSPR) based on the standard reference building design
TSPR and Mechanical Performance Factor (MPF) from a new Table C409.4.

Adds new Table C409.4.

CEPI-76- 21,
CED1-

Related Mods:

SECTION €409

CALCULATION OF THE HVAC TOTAL SYSTEM PERFORMANCE RATIO

€409.1 Applicability. Use of the HVAC total system performance ratio (TSPR) method shall comply with this section.

€409.2 Permitted uses. Only HVAC systems that serve building occupancies and uses in Table €409.4 and are not excluded by
Section €409.2.1 shall be permitted to use the TSPR method.

198-22, CED1-
182-22

€409.2.1 Systems not permitted. The following HVAC systems are not permitted to use

Section C403.1, Item 3:

1. HVAC systems using

1.1. District heating water, chilled water or steam.

1.2. Small-duct high-velocity air-cooled, space-constrained air-cooled, or single- package vertical air conditioner; single- package vertical heat pump; or double-
duct air conditioner or double-duct heat pump, as defined in subpart F to 10 CFR Part 431.

1.3. Packaged terminal air conditioners and packaged terminal heat pumps that have  a cooling capacity greater than 12,000 Btu/h (3.5 kW).

1.4. A common heating source serving both HVAC and service water heating

equipment.

2. HVAC systems that provide recovered heat for service water heating.

3. HVAC systems not specified in Table C409.6.1.10.1.

4. HVAC systems specified in Table C409.6.1.10.1 with characteristics or parameters in

Table €409.6.1.10.2(1), not identified as applicable to that HVAC system type.

5. HVAC systems with chilled water supplied by absorption chillers, heat recovery chillers, water-to-water heat pumps, air- to-water heat pumps, or a
combination of air- and water- cooled chillers on the same chilled water loop.

6. HVAC systems served by heating water systems that include air-to-water or water-to- water heat pumps

7. Underfloor air distribution and displacement ventilation HVAC systems.

8. Space-conditioning systems that do not include mechanical cooling.

9. HVAC systems serving laundry rooms, elevator rooms, mechanical rooms, electrical rooms, data centers and computer rooms .

10. Buildings or areas of medical office buildings required to use ASHRAE Standard 170.

11. Buildings or areas that are required by regulation to have continuous air-handling unit operation.

12 HVAC systems serving laboratories with fume hoods.

13. Locker rooms with more than two showers.

14. Natatoriums and rooms with saunas.

15. Restaurants and commercial kitchens with a total cooking capacity greater than 100,000 Btu/h (29 kW).
16. Areas of buildings with commercial refrigeration equipment exceeding 100 kW of power input.

17. Cafeterias and dining rooms

€409.3 HVAC TSPR compliance. HVAC systems permitted to use TSPR shall comply with

Section C409.4 and the following:

1. HVAC systems shall comply with applicable requirements of Section C403 as follows:

Air economizers shall meet the requirements of Sections C403.5.3.4 and C403.5.5.

Variable-air-volume systems shall meet the requirements of Sections C403.6.5, C403.6.6 and C403.6.9.

Hydronic systems shall meet the requirements of Section C403.4.4.

Plants with multiple chillers or boilers shall meet the requirements of Section C403.4.5.

Hydronic (water loop) heat pumps and water-cooled unitary air conditioners shall meet the requirements of Section €403.4.3.3.




1.6. Cooling thwer turndown shall meet the requirements of Section C403.11.4,

1.7. Heating
1.8. Hot-gas
1.9. Systel

2. Systems shiall comply with the applicable provisions of Section €403 required by Table C407.2

€409.4 Perfor:

be greater thah or equal to the HVAC TSPR of the standard reference design divided by the mechanical performance factor (MPF) using Equation 4-34
Equation 4-34

where:
TSPR = HVACTSPR

TSPR_ = HVACTSPR of the reference building design calculated in accordance with Sections C409.4, C409.5 and C409.6,

MPF = Mechanical performance factor from Table C409.4 based on climate zone and building use type.
Equation 4-35

where:
MPE_, MPF_ throug!
v,

Ay ough A, [« Condtona o aess | TSPR,, > TSPR,.[MPF

€409.4.1 HVAI

Equation 4-36

where:

Building HVAL system energy = Sum of the annual site energy consumption for heating, cooling, fans, energy recovery, pumps and heat rejection in thousands of Btu (kWh).

f unenclosed spaces shall meet the requirements of Section €403.14.1.
ypass shall meet the requirements of Section €403.3.3.
s shall meet the operable openings interlock requirements of Section C403.4.7. Refrigeration systems shall meet the requirements of Section C403.12

thance target. For HVAC systems serving uses or portions of uses listed in Section C409.2 that are not served by systems listed in Section €409.2.1, the HVAC TSPR of the proposed design shall

the proposed design calculated in accordance with Sections C409.4, C409.5 and C409.6.

nlh al performance factors from Table €409.4 based on climate zone and building use types 1,2

through n

TSPR. HVAC TSPR is calculated according to Equation 4-36.

Heating and ¢ooling load = Sum of the annual heating and cooling loads met by the building HVAC system in thousands of Btu (kWh).
MPF = (4) x MPFy + Ay X MPF +._+ A, x MPF))/(Ay + Ay +._+ 4,)
HVAC TSPR = heating and cooling load/building HVAC system energy
TABLE C409.4 MECHANICAL PERFORMANCE FACTORS
CLIMATE ZONE
BUILDING JOCCUPANCY JOA[ 08 [1A | 18 | 2A |28 |3A] 38 sc[ A [4B]ac [ 5A | 8 sc[ oA J e | 7 8
USE GROUP
Ofice (all 3 0.72] 0.715 [0.70 |0.705| 0.685 [0.65 |0.71] 0.68 | 0.645] 0.805 [0.70[0.78 [0.845]0.765| 0.805| 0.865 | 0.835] 0.875 | 0.895
others)
Office. B 053] 083 [0.84 | 0.84| 0.79 082 |0.727] 081| 0.77] 067 |0.76|0.63 | 0.71] 0.72| 0.63| 073 | 0.71] 071 | 071
(large)
Retail M 060 057 |0.50 | 0.55] 0.46 046 |043] 051| 0.40] 045 057]0.68 | 0.46] 0.68] 0.67] 050 | 0.45]| 0.44 | 0.38
Hotel/ R-1 062 062 |0.63 | 0.63| 0.62 [0.68 |o61] 0.71| 0.73| 045 059052 | 0.38] 0.47| 051| 035 | 0.38] 031 | 0.26
motel
Multi- family/
dormitory R-2 o064 063 [0.67 | 0.63| 065 064 |os9) 0.72| 055| 053 |osofoas | 054| 0.47| 038 055 [ o0s0] 051 047
Schooll E(A3) |os2 081 [080 |0.79] 0.75 |o72 |o71] 072| 067] 073 |072[o68 | 0.82] 0.73| o0.61| 089 | 0.80] 083 [0.77
education and
libraries
fice conditioned floor area greater than 150,000 square feet or more than five stories. e —
Needed |overiap
L | I 1
[Action [as Tesic o Jorc ]
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CE#323 Adds new Section C409.5 that defines the calculation procedure for the TSPR method.
Adds new subsection C409.5.1 that specifies the simulation program capability requirements for TSPR method. Adds a new Section C409.5.2 that specifies the hourly 8760
climatic data requirements for the simulation.
Adds a new Section C409.5.3 that specifies the submittal documentation requirements.
uheoction CANQE 21 that snacifins tho huilding normit ronort suby | rocuiromont
Related Mods: C409.5 General. Projects shall use the procedures of this section when calculating compliance using HVAC total system performance ratio.
CEPI-76- 21, €409.5.1 Simulation program. Simulation tools used to calculate the HVAC TSPR of the
CED1- 198-22, standard reference design shall comply with the following:
CED1- 182-22, 1. The simulation program shall calculate the HVAC TSPR based only on the input for the proposed design and the requirements of Section C409. The calculation procedure
shall not allow the user to directly modify the building component characteristics of the standard reference design .
2. Performance analysis tools shall meet the applicable subsections of Section C409
and be tested in accordance with ASHRAE Standard 140, except for Sections 7 and
8. The required tests shall include the building thermal envelope and fabric load test (Sections 5.2.1, 5.2.2 and 5.2.3), ground-coupled slab-on-grade analytical verification tests
(Section 5.2.4), space-cooling equipment performance tests (Section 5.3), space- heating equipment performance tests (Section 5.4), and air-side HVAC equipment
analytical verification test (Section 5.5), along with the associated reporting (Section 6)
3. The test results and modeler reports shall be publicly available and shall include the test results of the simulation programs and input files used for generating the results along
with the results of the other simulation programs included in
ASHRAE Standard 140, Annexes B8 and B16. The modeler report in ASHRAE Standard 140 Annex A2 Attachment A2.7




shall be completed for results exceeding the maximum or falling below the minimum of the reference values and for omitted results

4. The simulation program shall have the ability to model part-load performance curves or other part-load adjustment

methods based on manufacturer’s part-load performance data for mechanical equipment

5. The code official shall be permitted to approve specific software deemed to meet these requirements in accordance with

Section €101.4.1

C409.5.2 Climatic data. The simulation program shall perform the simulation using hourly values of climatic data for a full calendar year
(8,760 hours) and shall reflect approved coincident hourly data for temperature, solar radiation, humidity and wind speed for the building
location.

€409.5.3 Documentation. Documentation or web links to documentation conforming to the provisions of this section shall be provided to the code
official

€409.5.3.1 Compliance report. Building permit submittals shall include:

1. Areport produced by the simulation software that includes the following:

1.1. Address of the building .

1.2. Name of the individual completing the compliance report.

1.3. Name and version of the compliance software tool.

1.4. The dimensions, floor heights and number of floors for each thermal block.

1.5. By thermal block, the U-factor , C-factor or F-factor for each simulated opaque envelope component and the

U-factor and SHGC for each fenestration component.

1.6. By thermal block or by surface for each thermal block, the fenestration area.

1.7. By thermal block , a list of the HVAC equipment simulated in the proposed design, including the equipment type, fuel type, equipment
efficiencies and system controls.

1.8. Annual site HVAC energy use by end use for the proposed and baseline building.

1.9. Annual sum of heating and cooling loads for the baseline building.

1.10. The HVAC TSPR for both the standard reference design and the proposed design .

2. Amapping of the actual building HVAC component characteristics and those simulated in the proposed design showing how individual pieces of
HVAC equipment identified in Item 1 have been combined into average inputs as required by Section €409.6.1.10, including:

2.1. Fans.

2.2. Hydronic pumps.

2.3. Air handlers.

2.4. Packaged cooling equipment.

2.5. Furnaces.

2.6. Heat pumps.

2.7. Boilers.

2.8. Chillers.

2.9. Heat rejection equipment (open- and closed-circuit cooling towers, dry coolers).

2.10. Electric resistance colls.
2.11. Condensing units.

2.12. Motors for fans and pumps.

2.13. Energy recovery devices.

3. For each piece of equipment identified in Item 2, include the following, as applicable:

3.1. Equipment name or tag consistent with that found on the design documents.

3.2. Rated efficiency level.

33. Rated capacity.

3.4. Where not provided by the simulation program report in Item 1, documentation of the calculation
of any weighted equipment efficiencies input into the program

3.5. Electrical input power for fans and pumps (before any speed or frequency control device) at design condition and
calculation of input value (W/cfm or W/gpm) or W/gpm (W/Lps)

4. Floor plan of the building, identifying:

4.1. How portions of the buildings are assigned to the simulated thermal blocks.

4.2. Areas of the building that are not covered under the requirements of Section C403.1.1.
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CE#324

Adds a new Section C409.6. Prescribes how the standard reference design and proposed design building models must be configured and analyzed. Adds a new subsection

C409.6.1. Defines how the proposed design must be configured and analyzed.

Adds a new subsection C409.6.1.1 that prescribes how the geometry of buildings must be configured using one or more thermal blocks. Adds a new subsection C409.6.1.1.1.
Adds a new subsection C409.6.1.2. Adds a new subsection C409.6.1.2.1. Adds a new subsection C409.6.1.3. Adds a new subsection C409.6.1.3.1. Adds a new subsection
C409.6.1.3.2. Adds a new subsection C409.6.1.4. Adds a new subsection C409.6.1.4.1. Adds a new subsection C409.6.1.4.2. Adds a new subsection C409.6.1.4.3. Adds a new
subsection C409.6.1.4.4. Adds a new subsection C409.6.1.4.5. Adds a new subsection C409.6.1.4.6. Adds a new subsection C409.6.1.4.7. Adds a new subsection C409.6.1.4.8.

Adds a new subsection C409.6.1.5.
Adds a new subsection C409.6.1.6. Adds a new subsection C409.6.1.7.

Adds a new subsection C409.6.1.8. Adds a new subsection C409.6.1.9. Adds a new subsection C409.6.1.10. Adds a new subsection C409.6.1.10.1. Adds a new Table

C409.6.1.10.1.
Adds a new subsection C409.6.1.10.2. Adds a new subsection C409.6.1.10.3. Adds a new subsection C409.6.1.10.3.

Related Mods:

CEPI-76-
21.

CED1- 182-22,
CED1- 198-22,

€409.6 Calculation procedures. Except as specified by this section, the standard reference design and proposed design shall be configured and analyzed using

identical methods and techniques.

€409.6.1 Simulation of the proposed building design. The proposed design shall be configured and analyzed as specified in this

section.

C409.6.1.1 Thermal block geometry. The geometry of buildings shall be configured using one or more thermal blocks.
Each thermal block shall define attributes, including thermal block dimensions, number of floors, floor-to-floor height and floor-|
to-ceiling height. Simulation software may allow the use of simplified shapes (such as rectangle, L-shaped, H-shaped,
U-shaped or T-shaped) to represent thermal blocks. Where actual building shape does not match these predefined shapes,
simplifications are permitted, provided that the following requirements are met:
1. The conditioned floor area and volume of each thermal block shall match the
proposed design within 10 percent.
2. The area of each exterior envelope component from Table €402.1.4 is accounted for within 10 percent of the actual
design.
3. The area of vertical fenestration and skylights is accounted for within 10 percent of the actual design.
4. The orientation of each component in Items 2 and 3 is accounted for within 45 degrees of the actual design.
The creation of additional thermal blocks may be necessary to meet these requirements. A more complex zoning of
the building shall be allowed where all thermal zones in the reference and proposed models are the same, and rules
related to thermal block geometry and HVAC system assignment to thermal blocks are met with appropriate assignment
to thermal zones.

Exception: Portions of the building that are unconditioned or served by systems not covered by the requirements of

Section €403.1.1 shall be omitted.




€409.6.1.1.1 Number of thermal blocks. One or more thermal blocks may be required per building based on the

following restrictions:
1. Each thermal block shall have not more than one building use.
2. Each thermal block shall be served by not more than one type of HVAC system. A single block shall be created
for each unique HVAC system and building use combination, and multiple HVAC units or components of the
same type shall be combined in accordance with Section €409.6.1.10.2.
3. Each thermal block shall have not more than a single defined floor-to-floor or floor-to-ceiling height. Where floor
heights differ by more than 2 feet, separate thermal blocks shall be created.
4. Each block shall include either above-grade or below-grade stories. For buildings with both above-grade and
below-grade stories, separate blocks shall be created for each. Where blocks have exterior walls partially below

grade, if greater than 50 percent of the exterior wall surface is below grade, then simulate the block as below grade; otherwise, simulate
as above grade.

5. Where a block includes multiple stories, separate blocks shall be created, if needed, to comply with both the following fenestration
modeling requirements:

5.1. The product of the proposed design U-factor times the area of windows (U x A) on a given story of each facade shall not differ by
more than 15 percent of the average U x A for that modeled facade in each block.

5.2. The product of the proposed design SHGC times the area of windows (SHGC x A) on a given story of each facade shall not differ by
more than 15 percent of the average SHGC x A for that modeled facade in each block.

6. Fora building model with multiple blocks, the blocks shall be configured together to have the same adjacencies as the actual building
design.

€409.6.1.2 Thermal zoning. Each story in a thermal block shall be modeled as follows:

1. Below-grade stories shall be modeled as a single thermal zone.

2. Where any facade in the block s less than 45 feet (13.7 m) in length, it shall be modeled as a single thermal zone per story.

3. For stories not covered by Item 1 or Item 2, each story shall be modeled with five thermal zones. A perimeter zone shall be created,
extending from each facade to a depth of 15 feet (4572 mm). Where facades intersect, the zone boundary shall be formed by a 45-
degree angle with the two facades. The remaining area of each story shall be modeled as a core zone with no exterior walls .
€409.6.1.2.1 Core and shell, build-out and future system construction analysis. Where the building permit applies to only a portion of
the HVAC system in a building and the remaining components will be designed under a future building permit or were previously
installed, such components shall be modeled as follows:

1. Blocks including existing or future HVAC zone served by independent systems and not part of the construction project shall not be
modeled.

2. Where the HVAC zones that do not include complete HVAC systems in the permit are intended to receive HVAC services from
systems that are part of the construction project, their proposed zonal systems shall be modeled with equipment that meets, but does
not exceed, the requirements of Section C403.

3. Where existing HVAC systems serve permitted zone equipment, the existing systems shall be modeled with equipment matching
the manufacturer’s stated efficiency for the installed equipment or equipment that meets, but does not exceed, the requirements of
Section C403.

4. Where the central plant heating and cooling equipment is completely replaced and HVAC zones with existing systems receive HVAC
services from systems in the permit, their proposed zonal systems shall be modeled with equipment that meets, but does not exceed,
the requirements of Section C403.

409.6.1.3 Occupancy. Building occupancies modeled in the standard reference design

and the proposed design shall comply with the following requirements.

C409.6.1.3.1 Occupancy type. The occupancy type for each thermal block shall be consistent with the building occupancy
and uses specified in Table C409.4. Portions of the building occupancy and uses other than those specified in Table
C409.4 shall not be included in the simulation. Surfaces adjacent to such excluded building

portions shall be modeled as adiabatic in the simulation program.

€409.6.1.3.2 Occupancy schedule, density and heat gain. The occupant density, heat gain and schedule shall be for multifamily, offices,
retail spaces, libraries, hotels/ motels or schools as specified by ANSI/ASHRAE/IES 90.1, Normative Appendix C.

€409.6.1.4 Building thermal envelope components. Building thermal envelope components modeled in the standard reference
design and the proposed design shall comply with the requirements of this section.

C409.6.1.4.1 Roofs. The roof U-factor and area shall be modeled as in the proposed design . If different roof thermal
properties are present in a single thermal block, an area-weighted U-factor shall be used. Roofs shall be modeled with
insulation above a steel roof deck, with a solar reflectance of 0.25 and an emittance of 0.90.

Exception: For Climate Zones 0, 1, 2 and 3, solar reflectance and emittance

shall be as specified in Section C402.4 and Table C402.4.

€409.6.1.4.2 Above-grade walls. The U-factor and area of above-grade walls shall be modeled as in the proposed design

. If different wall constructions exist on the facade of a thermal block, an area-weighted U-factor shall be used. Walls will be modeled as
steel-frame construction.

€409.6.1.4.3 Below-grade walls. The C-factor and area of below-grade walls shall be modeled as in the proposed design

. If different below-grade wall constructions exist in a thermal block, an area-weighted C-factor shall be used.

€409.6.1.4.4 Above-grade exterior floors. The U-factor and area of floors shall be modeled as in the proposed design

. If different floor constructions exist in the thermal block, an area-weighted U-factor shall be used. Exterior floors shall be modeled as
steel frame.

€409.6.1.4.5 Slab-on-grade floors. The F-factor and perimeter of slab-on-grade floors shall be modeled as in the proposed design .
If different slab-on-grade floor constructions exist in a thermal block, a perimeter-weighted F-factor shall be used.

C409.6.1.4.6 Vertical fenestration. The window area and area-weighted U-factor and SHGC shall be modeled for each
facade based on the proposed design . Each exterior surface in a thermal block must comply with Section C409.6.1.1.1,
Item 5. Windows shall be combined into a single window centered on each facade based on the area and sill height input
by the user. Where different U -values, SHGC or sill heights exist on a single facade in a block, the area-weighted average for
each shall be input by the user.

C409.6.1.4.7 Skylights. The skylight area and area-weighted U-factor and SHGC shall be modeled for each roof based on
the proposed design . Skylights shall be combined into a single skylight centered on the roof of each zone

based on the area input by the user.




C409.6.1.4.8 Exterior shading. Permanent window overhangs shall be modeled. Where windows with and without overhangs or windows with different overhang
projection factors exist on a facade, window width-weighted projection factors shall be

input by the user as follows:

Equation 4-37

where:

P g = AVerage overhang projecion modeled in the simulatin tool

A = Distance measured horizontally from the farthest continuous extremity of any overhang, eave or permanently attached shading device to the vertical surface of the

Payg= (A1 X Loy + A X Ly + Ay X Lon) (Lt + Ly + L)

L = Length of the window.

C409.6.1.5 Lighting. Interior lighting power density shall be equal to the allowance in Table C405.3.2(1) for multifamily buildings, offices, retail spaces, libraries or
schools. The lighting schedule shall be for multifamily buildings, offices, retail spaces, libraries or schools as specified by ANSI/ASHRAE/IES 90.1, Normative
Appendix C. The impact of lighting controls is assumed to be captured by the lighting schedule and no explicit controls shall be modeled. Exterior lighting shall not be
modeled

C409.6.1.6 Miscellaneous equipment. The miscellaneous equipment schedule and power shall be for multifamily buildings, offices, retail spaces, libraries or
schools as specified by ANSI/ASHRAE/IES 90.1, Normative Appendix C. The impact of miscellaneous equipment controls is assumed to be captured by the equipment
schedule and no explicit controls shall be modeled.

Exceptions:

1. Multiple-family dwelling units shall have a miscellaneous load density of 0.42 watts per square foot.

2. Multiple-family common areas shall have a miscellaneous load density of 0 watts per square foot.

C409.6.1.7 Elevators. Elevators shall not be modeled.

€409.6.1.8 Service water heating equipment. Service water heating shall not be modeled.

€409.6.1.9 On-site renewable energy systems. On-site renewable energy systems shall not be modeled.

€409.6.1.10 HVAC equipment. Where proposed or where reference system parameters are not specified in Section €409, HVAC systems shall be modeled to meet the minimum
requirements of Section C403.

€409.6.1.10.1 Supported HVAC systems. At a minimum, the HVAC systems shown in Table C409.6.1.10.1 shall be supported by the simulation program.

C409.6.1.10.2 Proposed building HVAC system simulation. The HVAC systems shall be modeled as in
the proposed design at design conditions unless otherwise stated, with clarifications and simplifications as
described in Tables C409.6.1.10.2(1) and C409.6.1.10.2(2). System parameters not described in the following
sections shall be simulated to meet the minimum requirements of Section C403. All zones within a thermal block
shall be served by the same HVAC system type as described in Section C409.6.1.1.1, Item 2. Heat loss from
ducts and pipes shall not be modeled. The proposed building system parameters in Table C409.6.1.10.2(1) are
based on input of full-load equipment efficiencies with adjustments using part-load curves integrated into the
simulation program. Where other approaches to part-load adjustments are used, it is permitted for specific input
parameters to vary. The simulation program shall model part-load HVAC equipment performance using one of the
following:

1. Full-load efficiency adjusted for fan power input that is modeled separately and typical part-load performance
adjustments for the proposed equipment.

2. Part-load adjustments based on input of both full-load and part-load metrics.

3. Equipment-specific adjustments based on performance data provided by the equipment manufacturer for the proposed
equipment.

Where multiple system components serve a thermal block, average values weighted by the appropriate metric as
described in this section shall be used.

1. Where multiple fan systems serve a single thermal block, fan power shall be based on a weighted average using the
design supply air (cfm).

2. Where multiple cooling systems serve a single thermal block, the coefficient of performance (COP) shall be based on a
weighted average using cooling capacity. Direct expansion (DX) coils shall be entered as multistage if more than 50 percent
of coil capacity serving the thermal block is multistage with staged controls.

3. Where multiple heating systems serve a single thermal block, thermal efficiency or heating COP shall be based on a
weighted average using heating capacity.

4. Where multiple boilers or chillers serve a heating water or chilled water loop, efficiency shall be based on a weighted
average for using heating or cooling capacity.

5. Where multiple cooling towers serving a condenser water loop are combined, the cooling tower efficiency, cooling
tower design approach and design range are based on a weighted average of the design water flow rate through each
cooling tower.

6. Where multiple pumps serve a heating water, chilled water or condenser water loop, pump power shall be based on a
weighted average for using design water flow rate.

7. Where multiple system types with and without ec izers are combined, the maximum outside air
fraction of the combined system shall  be based on the weighted average of 100 percent supply air for systems with
economizers and design outdoor air for systems without economizers.

8. Multiple systems with and without ERVs cannot be combined.

9. Systems with and without supply-air temperature reset controls cannot be combined.

10. Systems with different fan controls (constant volume, multispeed or VAV) for supply fans cannot be combined
C409.6.1.10.3 Demand control ventilation. Demand control ventilation (DCV) shall be modeled using a simplified
approach that adjusts the design outdoor supply airflow rate based on the floor area of the building that is covered

by

DCV. The simplified method shall accommodate both variable DCV and on/off DCV, giving on/off DCV one third
of

the effective floor control area of the variable DCV. Outdoor air reduction coefficients shall be as stated in Table
C409.6.1.10.3.

Exception: On/off DCV shall receive full effective area adjustment for R-1 and R-2 occupancies.
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CE#325

Adds a new Table C409.6.1.10.1 Adds a new Table C409.6.1.10.2(1). Adds a new Table C409.6.1.10.2(2).
Adds a new Table C409.

Related Mods:
CEPI-76- 21,
CED1- 198-22

TABLE C409.6.1.10.1
PROPOSED BUILDING HVAC SYSTEMS SUPPORTED BY HVAC TSPR SIMULATION SOFTWARE

SYSTEM NAME

1 Packaged terminal air conditioner (with electric or hydronic heat)

2 Packaged terminal air heat pump

3 Packaged single-zone gas furnace® and/or air-cooled air conditioner (includes split systems)”

4 Packaged single-zone heat pump (air to air only)(includes split systems® and electric or gas
supplemental heat)

5 Variable refrigerant flow (air cooled only)

6 Four pipe fan coil

7 Water-source heat pump (water loop), water-source variable refrigerant flow system

or water-source air conditioner




Ground source heat pump

Packaged variable air volume (DX cooling)*

Variable air volume (hydronic cooling)*

Variable air volume with fan-powered terminal units

Dedicated outdoor air system (in conjunction with systems 1-8)

a. Reheat or primary heat may be electric, hydronic or gas furnace
b. Condensing units with DX air handlers are modeled as package furnaces with air conditioners or heat pumps

TABLE C409.6.1.10.2(1) PROPOSED BUILDING SYSTEM PARAMETERS

FIXED OR
CATEGORY
DEFINED
HVAC
system type

PARAMETER

System type

defined
Design day
nformation Fired

Sizing factors used are 1.25 for

Zone coil capacity  Fired
sizing
Based on a supply-air-to-room-air

Fixed temperature setpoint difference of
Supply airflow

Equal to required outdoor air
12

Fived
ventilation

Partion of supply air
=MERV 13 defined
As specified in ANSI/ASHRAE/ IES
Outdoor ventiation

Fixed
airflow rate

Outdoor ventilation air
Based on ASHRAE 62.1 Section
Firedt
€)is0s
Outdoor ventilation
supply airlow rate

adjustments Foed

Basis is 1.0 zone air distribution
Al

10
Fixed

effectiveness

USER

User

heating equipment and 1.15 for

Percentage of supply airflow subject i proposea fter
fan power higher; prorated)

6.2.4.3, system ventilation efficiency

REQUIRED
SYSTEMS
Selected from Table
C409.6.1.10.1

99.6% heating design and 1% dry-
bulb and 1% wet-bulb cooling design Al

System
Al

1-11
20°F (11.2°C)

User
Al

90.1, Normative Appendix C;
adjusted for proposed DCV control

911

System ventlation efficiency (E ) is

1-8,12

APPLICABLE

cooling equipment

to higher filtration (adjusts baseline

System
operation

Fix
ed

Space temperature
setpoints

User
define

Fan operation—occupied

As specified in ANSI/ASHRAE/ IES 90.1,
Normative Appendix C, except:

+ Multiple-family, which shall use 68°F
heating and 76°F cooling setpoints.

+ Hotel/motel setpoints, which
shall be 70°F heating and 72°F cooling.

Runs continuously during occupied hours or
cycles to meet load.
Multispeed fans reduce airflow related to
thermal loads.

Fix
ed

Fan operation—occupied

Fan runs continuously during occupied
hours

12

Fan operation—night cycle
Fix

ed

Fan cycles on to meet setback
temperatures

1-11

Packaged
equipment
efficiency

User
define
d

DX cooling
efficiency

Cooling COP without fan energy calculated in
accordance with Section C409.6.1.10.2

1,23 4,57,
8,9,11,12

User
define

DX coil number of stages

Single stage or multistage

3,4,9,10,
11,12

User
define
d

Heat pump
efficiency

Heating COP without fan energy calculated in
accordance with Section C409.6.1.10.2

2,4,5,7,8,
12

User
define

Furnace efficiency

Furnace thermal efficiency

3,9,11, 12

Heat source User

define

Electric resistance or gas furnace

2,4,7,8,12

Heat pump
supplemental
heat

Fix

Control ed

Supplemental electric heat locked out above
40°F OAT. Runs as needed in conjunction with
compressor between 40°F and 0°F. Gas heat
operates in place of the heat pump when the
heat pump cannot meet load.

2,4,7,8,12

System fan
power and
controls

Part-load fan
controls®:

. ICons&anI User
volume. define
+ Two speed or d
three speed.
« VAV.

Static pressure reset included for VAV

1-8 (CAV,
two or three
speed), 9, 10,
11 (VAV), 12 (CAV
and VAV)

User
define
d

Design fan power
(W/cfm)

Input electric power for all fans required to
operate at fan system design conditions divided
by the supply airflow rate. This is a wire- to- air
value, including all drive, motor efficiency and

other losses.

All




Low-speed input electric power for all fans
required to operate at low- speed conditions
divided by the low-speed supply airflow rate.
This is a wire-to-air value, including all drive,

User
Low-speed and medium- define | motor efficiency and other losses. Also provide 1.8
speed fan power d medium-speed values for three- speed fans.
If not SAT reset, then constant at 55°F. Options
for reset based on OAT or warmest zone. If
warmest zone, then the user can specify the
User minimum and maximum temperatures. If OAT
Supply air temperature (SAT)| (o | reset, SAT is reset higher to 60°F at an outdoor 9 10,11
controls d low of 50°F. SAT is 55°F at an outdoor high of T
70°F.
Variable air Minimum terminal unit User Average minimum terminal unit airflow
volume systems |airflow percentage define | percentage for thermal block weighted by cfm
d or minimum required for outdoor air ventilation, 9,10, 11
whichever is higher.
Terminal unit heating User Electric or hydronic 9,10, 11
source define
Dual _ setpoint User
minimum VAV define Heating maximum airflow fraction 9,10
damper position d
Fan-powered terminal unit User
(FPTU) type geﬂne Series or parallel FPTU 11
Parallel FPTU fan Fixed [Sized for 50% peak primary air at 11
0.35 W/cfm
Series FPTU fan Fixed [Sized for 50% peak primary air at 11
0.35 W/cfm
Economizer User Yes or no 3,4,56,9,
presence define 10,11
Lockout on differential db temperature (OAT >
E RAT) in Climate Zones 5A, 6A, all B & C; fixed
conomizer Fix | enthalpy > 28 Btu/lb (47kJ/ kg) or fixed db OAT| 3 4 5.6, 9,
Economizer control type ed | > 75°F (24°C) in Climate Zones 0A through 4A 10, 11
Energy Sensible User Heat exchanger sensible effectiveness at 3,4,9,10,
recovery effectiveness define design heating and cooling conditions 11,12
d
User Heat exchanger latent effectiveness at design 3,4,9,10,
Latent effectiveness define heating and cooling conditions 11,12
d
User | If ERV is bypassed or wheel rotation is slowed 3, 4,910,
Economizer bypass define during economizer conditions (yes/no) 11,12
d
Economizer bypass active If there is a bypass, it will be active between 3,4,9, 10,
F‘dx 45°F and 75°F outside air temperature 11,12
e
Bypass SAT User If bypass, target SAT 3,4,9,10,
setpoint define 11,12
Fan power reduction during User If ERV system includes bypass, static pressure 3,4,9,10,
bypass (W/ cfm) define | setpoint and variable speed fan, fan power can 11,12
d be reduced during economizer conditions
DCV application on/ off User Percent of thermal block floor area under 3,4,9,10,
define occupied standby controls, on/off only with 11,12
d occupancy sensor and no variable control
Demand control
ventilation (DCV) -
DCV application CO,| User Percentage of thermal block floor area under 3,4,9,10,
define | variable DCV contro| (€0,) may include both variabie and 11,12
d on/off controls
DOAS fan power W/ cfm User Fan electrical input power in W/ cfm of 12
define supply airflow
o
DOAS supplemental heating User Heating source, cooling source, energy
and cooling define recovery and respective efficiencies 12
DOAS d
Maximum SAT setpoint User SAT setpoint if DOAS includes 12
(cooling) define supplemental cooling
Minimum SAT setpoint User SAT setpoint if DOAS includes 12
(heating) define supplemental heating
Boiler efficiency User Boiler thermal efficiency 1,6,7,9, 10,
define 11,12
Heating water loop User Constant flow primary only; variable flow 1,6,7,9 10,
configuration define primary only; constant flow primary/variable 11,12
d flow secondary; variable flow primary and
secondary
Heating plant
Heating water primary pump User |Heating water primary pump input W/gpm 1,6,7,9, 10,
power (W/gpm) define |heating water flow 11,12
d
Heating water secondary User Heating water secondary pump input W/gpm 1,6,7,9, 10,
pump power (W/gpm) define heating water flow (if primary/secondary) 11,12
d
Heating water loop User Heating water supply and return 1,6,9,10,11
temperature define temperatures, °F
Heating water loop supply Fix | Reset HWS by 27.3% of design delta- T (HWS- 1,6,7,9 10,
temperature reset ed 70°F space heating temperature setpoint) 11, 12

between 20°F and 50°F OAT




Noncondensing boiler where input thermal 1,6,7,9, 10,
Boiler type Fixed efficiency is less than 86%; condensing boiler 11,12
otherwise
Chiller compressor type User Screw/scroll, centrifugal or 6,10, 11, 12
define reciprocating
Chiller condenser type User Air cooled or water cooled 6, 10, 11, 12
define
Chiller full-load User Chiller COP 6, 10, 11, 12
efficiency define
Chilled water loop User Variable flow primary only, constant flow 6,10, 11,12
configuration define | primary/variable flow secondary, variable flow
d primary and secondary
Chilled water primary pump User Primary pump input W/gpm chilled
power (W/gpm) define water flow 6,10, 11,12
d
Chilled water secondary User | Secondary pump input W/gpm chilled water
pump power (W/gpm) define |flow (if primary/ secondary) 6,10, 11,12
d
Chilled water temperature User
Chilled water reset included geﬂne Yes/no 6, 10, 11,12
plant
Chilled water temperature Outdoor air reset; CHW supply temperature of
reset schedule (if included) 44°F at 80°F (26.7°C) outdoor air db
temperature and above, CHW supply
Fix temperature of 54°F at 60°F outdoor air db
ed temperature and below, ramped linearly 6,10, 11,12
between
Condenser water pump User Pump input W/gpm condenser water 6,7,8,,10,
power (W/ gpm) define flo 11,12
d
Condenser water pump User Constant speed or variable speed 6,7,8,10,
control define 11,12
a
Heat rejection equipment User Gpm/hp tower fan 6,7, 10, 11,
efficiency define 12
o
Heat rejection fan control User Constant or variable speed 6, 7, 10, 11,
define 12
Heat rejection approach and User Design cooling tower approach and range 6, 7, 10, 11,
range define temperature 12
Loop flow and heat pump Fix Two-position valve with VFD on pump; loop 7,8
control valve ed flow at 3 gpm/ton
Heat pump Heat pump loop minimum User User input: restrict to minimum 20°F and 7
loop and maximum temperature define maximum 40°F temperature difference
control d
Bore depth = 250 ft
Bore length 200 ft/ton for the greater of
cooling or heating load
Bore spacing = 15 ft Bore diameter = 5
GLHP well Fix n 8
field o ed %" (19 mm) polyethylene pipe Ground
and grout conductivity =
4.8 Btu x in/h x ft’ x °F

or SI: 1inch = 25.4 mm, 1 foot = 304.8 mm, °C = (°F — 32)/1.8, 1 British thermal unit per hour = 0.2931 W, 1 British thermal unit per pound =
2.33 kJ/kg, 1 cubic foot per minute = 0.4719 L/s, 1 cubic foot per minute/foot = 47.82 W, COP = (Btu/h x hp)/(2,550.7), 1 gallon per minute =
379U m

CHW = Chilled Water, db = dry bulb, DOAS = Dedicated Outdoor Air System, GLHP = Ground Loop Heat Pump, HWS = Hot Water Supply,
OAT = Outdoor Air Temperature, SAT = Supply Air Temperature, VFD = Variable Frequency Drive, wb = wet bulb.

a. Part-load fan power and pump power modified in accordance with Table C409.6.1.10.2(2).

TABLE C409.6.1.10.2(2)
FAN AND PUMP POWER CURVE COEFFICIENTS

FAN POWER COEFFICIENTS PUMP POWER COEFFICIENTS
EQUATION TERM
VSD + SP Reset Ride Pump Curve VSD + DP/Valve Reset
b 0.0408 0 0
X 0.088 3.2485 0.0205
x2 -0.0729 -4.7443 0.4101
X3 0.9437 2.5295 0.5753

TABLE C409.6.1.10.3
DCV OUTDOOR AIR REDUCTION CURVE COEFFICIENTS

EQUATION DCV OSA REDUCTION (y) AS A FUNCTION OF EFFECTIVE DCV CONTROL FLOOR
TERM AREA (x)
Office School Hotel, Motel, Multiple-Family, Dormitory Retail
b 0 0 0 0
X 0.4053 0.2676 0.5882 0.4623
-0.8489 0.7753 -1.0712 -0.848
1.0092 -1.5165 1.3565 1.1925
x4 -0.4168 0.7136 -0.6379 -0.5895

Enerey
Standard
Needed

Staff Classieation | Correlates
Directly

over ap |
I x 1 1 1




OSA = Outside Air.

CE#326

Adds a new subsection C409.6.2. Adds a new subsection C409.6.2.1. Adds a new subsection C409.6.2.2. Adds a new subsection C409.6.2.3. Adds a new subsection C409.6.2.4.
Adds a new subsection C409.6.2.5. Adds a new subsection C409.6.2.6. Adds a new subsection C409.6.2.7. Adds a new subsection C409.6.2.8. Adds a new subsection

C409.6.2.9. Adds a new subsection C409.6.2.10. Adds a new subsection C409.6.2.11. Adds a new Table C409.6.2.11(1).
Adds a new Table C409.6.2.11(2). Systems types for office and retail building occupancy groups. Adds a new Table C409.6.2.11(3). System types for hotel and multifamily

building occupancy groups.

Related Mods:
CEPI-76- 21

€409.6.2 Simulation of the standard reference design. The standard reference design

shall be configured and analyzed as specified in this section. €409.6.2.1 Utility rates. Same as the proposed design

proposed design

€409.6.2.3 Thermal zoning. Same as the proposed design
€409.6.2.4 Occupancy type, schedule, density and heat gain. Same
€409.6.2.5 Envelope components. Same as the proposed design
€409.6.2.6 Lighting. Same as the proposed design

€409.6.2.7 Miscellaneous equipment. Same as the proposed design
8 Elevators. Not modeled. Same as the proposed design

as the proposed design

9 Service water heating equipment. Not modeled. Same as the proposed design
10 On-site renewable energy systems. Not modeled. Same as the proposed design

. €409.6.2.2 Thermal blocks. Same as the

C409.6.2.11 HVAC equipment. The reference building design HVAC equipment consists of separate space conditioning systems as
described in Tables C409.6.2.11(1) through C409.6.2.11(3) for the appropriate building use types. In these tables, “warm” refers to Climate
Zones 0 through 2 and 3A, and “cold” refers to Climate Zones 3B, 3C and 4 through 8

Teic o Tore ]
1 1 1 1

TABLE C409.6.2.11(1)

REFERENCE BUILDING DESIGN HVAC COMPLEX SYSTEMS
BUILDING TYPE

BUILDING TYPE

Large Office Large Office

PARAMETER
(warm) (cold) School (warm) School (cold)

VAV/RH

Water-cooled VAV/RH VAV/RH

chiller -

System type ‘Water-cooled Water-cooled chiller chiller

Electric reheat
Water-cooled

*)
Gas boiler Electric reheat chiller
(PIU)
Gas boiler
Fan control VSD (no SP VSD (no SP VSD (no SP VSD (no SP reset) reset) reset)
Main fan power [W/cfm
(W xsllproposed= 9 165 (2.468) 1.165 (2.468) 1.165 (2.468) 1.165 (2.468)
MERV 13
Main fan power [W/cfm
(W x siL)] proposed < 1.066 (2.259) 1.066 (2.259) 1.066 (2.259) 1.066 (2.259)
MERV 13
Zonal fan power [W/cfm (W
sl 0.35 (0.75) NA 0.35 (0.75) NA
Minimum zone airflow
fraction 1.5 x Voz 1.5 x Voz 1.2 x Voz 1.2 x Voz
Heat/cool sizing factor 1.25/1.15 1.25/1.15 1.25/1.15 1.25/1.15 Outdoor air economizer No
No Yes except 4A
Occupied OSA (=
proposed) Sum(Voz)/0.75 Sum(Voz)/0.75 Sum(V0z)/0.65 Sum(Voz)/0.65

Energy recovery ventilator NA NA 50% 50%

efficiency ERR; ERV bypass No bypass 60°F except 4A

SAT setpoint

DCv No No No No
(2) Water-cooled (2) Water-cooled (2) Water-cooled (2) Water-cooled screw
Cooling source centrifugal centrifugal screw chillers chillers
chillers chillers

Cooling COP (net of fan) Path B for profile Path B for profile

Path B for profile

Path B for profile

Heating source (reheat) Electric Gas boiler Electric Gas boiler
resistance resistance
Furnace or boiler 1.0 TenE 1.0 B0 E
efficiency
Condenser heat Axial fan open circuit cooling tower
rejection
Cooling tower efficiency [gpm/fan
hp (L/s x fan kw)] 38.2 38.2 38.2 38.2
Tower turndown [> 300 ton 50% 50% 50% 50%

(1060 kw)]

Pump (constant flow/ Constant flow; 10°F

Constant flow; 10°F

Constant flow; 10°F

Constant flow; 10°F

variable flow) (5.6°C) (5.6°C) (5.6°C)
range range range range
Tower approach 25.72 - (0.24 x wb), where wb is the 0.4% evaporation design wet- bulb
temperature (°F)
Cooling condenser pump power 19 (300) 19 (300) 19 (300) 9 (300)

[W/gpm (W x s/L)]

reset)

Yes except 4A




Cooling primary pump power 9 (142) 9 (142) 9 (142) 9 (142)
[W/gpm (W x s/L)]
Cooling secondary pump power 13 (205) 13 (205) 13 (205) 13 (205)
[W/gpm (W x s/L)]
Cooling coil chilled water delta-T, 12 (6.7) 12 (6.7) 12 (6.7) 12 (6.7)
°F (°C)
Design chilled water supply
temperature, °F (°C) 4 (6.7) 4 (6.7) 4 (6.7) 4 (6.7)

Chilled water supply temperatu
(CHWST) reset setpoint vs.

°F (°C)

re |CHWST: 44-54/ OAT
80-60 (6.7-12.2/

outside air temperature (OAT), |26.7-15.6)

80-60 (6.7-12.2/
26.7-15.6)

CHWST: 44-54/ OAT |CHWST: 44-54/ OAT [CHWST: 44-54/ OAT
80-60 (6.7-12.2/
26.7-15.6)

80-60 (6.7-12.2/
26.7-15.6)

CHW cooling loop
pumping control

2-way valves &
pump VSD

2-way valves &

2-way valves &

2-way valves &

pump VSD pump VSD pump VSD
Heating pump power [W/ gpm 16.1 (254) 16.1 (254) 9 (300) 9 (300)
(W x /L))
Heating oil HW dT, °F (°C) 50 (10) 50 (10) 0 (10) 0 (10)
Design hot water supply
temperature (HWST), °F (°C) 180 (82.2) 180 (82.2) 180 (82.2) 180 (82.2)

HWST reset setpoint vs.
OAT, °F (°C)

HWST: 180-150/ OAT
20-50
(82-65.6/-6.7-10)

HWST: 180-150/ OAT
0-50

(82-65.6/-6.7-10)

HWST: 180-150/
OAT 20-50
(82-65.6/-6.7-10)

HWST: 180-150/ OAT
20-50
(82-65.6/-6.7-10)

Heat loop pumping
control

2-way valves &
pump VSD

2-way valves &
pump VSD

2-way val

pump VSD

ves & 2-way

pump

valves &
VvsD

TABLE C409.6.2.11(2)

BUILDING TYPE

For SI: °C = (°F — 32)/1.8, 1 hp = 0.746 kW, 1 ton = 3.517 kW

CHW = Chilled Water, ERR = Enthalpy Recovery Ratio, NA = Not Applicable, OSA = Outside Air, PIU = Parallel Powered Inductio|
= Relative Humidity, SP = Static Pressure, Voz = Outdoor airflow to the zone, VSD = Variable Speed Drive,

TSPR REFERENCE BUILDING DESIGN HVAC SIMPLE SYSTEMS

Medium Office Medium Office Small Small Retail Retail
BUILDING TYPE (warm) (cold) Office Office (warm (cold)
PARAMETER (warm) (cold) )
Package Package VAV—
System type VAV—electric | hydronic reheat PSZ-HP PSZ-AC PSZ-HP PSZ-AC
reheat
Fan control VSD (no SP VSD (no SP Constant Constant Constant |Constant
reset) reset) volume volume volume volume
Main fan power [W/cfm (W x 0.916 0.916 0.899 0.899
/L)) proposed = MERV 13 1285 (2.723) | 1.285 2.723) (1.941) (1.941) (1.905 | (1.905)
)
Main fan power [W/cfm (W x 0.850 0.850 0.835 0.835
s/L)] proposed < MERV 13 1.176 (2.492) 1.176 (2.492) (1.808) (1.808) (1.801 (1.801)
)
Zonal fan power [W/ cfm (W 0.35 (0.75) NA NA NA NA NA
x siL)]
Minimum zone airflow 30% 30% NA NA NA NA
fraction
Heat/cool sizing factor 1.25/1.15 1.25/1.15 1.25/1.15 1.25/ 1.25/1.15 1.25/
1.15 115
Supplemental heating NA NA <40°F NA <40°F NA
availability OAT OAT
Outdoor air Yes except 4A Yes except
economizer No Yes except 4A No No 4A
Occupied OSA source Packaged unit, occupied damper, all building use types
Energy recovery No No No No No No
ventilator
bcv No No No No No No
Cooling source DX, DX, multistage| DX, 1 DX, DX, 1 DX,
multistage stage single stage single
(heat stage (heat stage
pump) pump)
Cooling COP (net of fan) 3.40 3.40 3.00 3.00 3.40 3.50

Heating COP (net of

fan)/furnace or boiler .
efficiency

For SI: °C = (°F - 32)/1.8

340 340

NA = Not Applicable,[OSA = Outside Air, RH = Rfl
TABLE C409.6.2.11(3)

ative Humidity,[SP = Static Pressiire, VSD = Vfriable Spefd Drive.

TSPR REFERENCE BUILDING DESIGN HVAC BIMPLE SYSTEMS

BUILDI BUILDING TYPE
NG Hotel (warm) Hotel (cold) Multifamily Multifamily
TYPE
(warm) (cold)
PAR,
System type PTHP PTAC PTHP PTAC
Fan control Constant Constant volume Constant Constant volume
volume volume

Unit, RH



Main fan power [W/cfm (W x 0.300 (0.636)

0.300 (0.636) 0.300 (0.636)

0.300 (0.636)

s/L)]

Heat/cool sizing factor 1.25/1.15 1.25/1.15 1.25/1.15 1.25/1.15
Supplemental heating <40°F NA <40°F NA
availability

Outdoor air No No No No
economizer

Packaged unit,

Occupied OSA source occupied damper

Packaged unit,
occupied damper

Packaged unit,
occupied damper

Packaged unit,
occupied damper

Energy recovery No No No No
ventilator
bcv No No No No
Heating source Electric Gas boiler Heat Furnac Heat pump Furnace
resistance pump| e
Cooling source DX, 1 stage DX, 1 stage DX, 1 stage DX, 1 stage
(heat pump) (heat pump)
Cooling COP (net of fan) 3.10 3.20 3.10 3.20
Heating source PTHP (2) Hydronic boiler PTHP (2) Hydronic boiler
Heating COP (net of
fan)/furnace or boiler 3.10 ) 310 e,
efficiency
Heating pump power NA 9 (300) NA 9 (300)
[Wigpm (W x s/L)]
Heating coil heating water NA 50 (27.8) NA 0 (27.8)
delta-T, °F (°C)
Design HWST, °F (°C) NA 180 (82.2) NA 180 (82.2)
HWST reset setpoint vs. HWST: 180-150/ OAT 20- HWST: 180-150/ OAT 20-
OAT, °F (°C) NA 50 NA 50
(82-65.6/-6.7-10) (82-65.6/-6.7-10)
Heat loop pumping NA 2-way valves & ride pump NA 2-way valves & ride pump
control curve curve
For SI: °C = (°F — 32)/1.8.
HWST = Hot Water Supply Temperature, NA = Not Applicable, OAT = Outdoor Air Temperature, OSA = Outside Air
Staf Glassfcation [ Coreates | enerey
Needed __|overiap
L T x 1 1
[Action 5 Tasne o Tonc
I I I
CE#327 Adds new Section C409.7. Defines the target systems are used for developing MPF values Adds a new Table C409.7(1).

with TSPR compliance procedure.
Adds a new Table C409.7(2).

directly used with TSPR compliance procedure.
Adds a new Table C409.7(3).

Target system types for large office and school building occupancy groups. These system types are used to develop mechanical performance factors (MPF) but not directly used

Target system types for medium and small office and retail building occupancy groups. These system types are used to develop mechanical performance factors (MPF) but not

with TSPR compliance procedure.

Target system types for hotel and multifamily building occupancy groups. These system types are used to develop mechanical performance factors (MPF) but not directly used

Related Mods:
CEPI-76- 21
TABLE €409.7(1)

C409.7 Target design HVAC systems. Target system descriptions in Tables C409.7(1) through C409.7(3) are provided as reference for Section C403.1.1,
Exception 10. The target systems are used for developing mechanical performance factors and do not need to be programmed into TSPR software

TARGET BUILDING DESIGN CRITERIA HVAC COMPLEX SYSTEMS

MERV 13

BUILDING BUILDING TYPE
TYPE Large Office Large Office (cold) School (warm) School (cold)
PARAMETER (warm)

VAV/RH VAV/RH VAV/RH VAV/RH
Water-cooled chiller Water-cooled chiller Water-cooled chiller Water-cooled chiller
Electric reheat (PIU) Gas boiler Electric reheat (PIU) Gas boiler
Fan control VSD (no SP reset) VSD (no SP reset) VSD (no SP reset) VSD (no SP reset)
Main fan power
[Wicfm (W x
s/L] 1.127 (2.388) 1.127 (2.388) 1.127 (2.388) 1.127 (2.388)
Proposed 2




Zonal fan power 0.35 (0.75) NA 0.35 (0.75) NA
[W/ CFM (W x
s/L)]
Minimum zone
airflow fraction 1.5 x Voz 1.5 x Voz 1.2 x Voz 1.2 x Voz
Heat/cool 1.25/1.15 1.25/1.15 1.25/1.15 1.25/1.15
sizing factor
Outdoor air Yes except 0-1 Yes Yes except 0-1 Yes

economizer

Occupied OSA
=

Sum(V02)/0.75

Sum(V02)/0.75

Sum(V02)/0.65

Sum(Vo0z)/0.65

proposed)
Energy recovery
ventilator
efficiency ERR NA NA 50% 50%
ERV bypass NA NA No bypass 60°F (15.6°C)
SAT setpoint except 4A
bcv Yes Yes Yes Yes
% Area
variable 15% 15% 70% 70%
control
% Area on/off 65% 65% 20% 20%

control

Cooling (2) Water-cooled (2) Water-cooled (2) Water-cooled screw (2) Water-cooled
source centrif chillers centrif chillers chillers screw chillers
Cooling COP ASHRAE 90.1 ASHRAE 90.1 ASHRAE 90.1 ASHRAE 90.1
(net of fan)  [Appendix G, Table G3.5.3| Appendix G, Table Appendix G, Table G3.5.3 Appendix G, Table
G3.5.3 G3.5.3
Heating
source Electric resistance Gas boiler Electric resistance Gas boiler
(reheat)
Furnace or boiler
efficiency 1.0 %E, 1.0

Condenser heat
rejection

Cooling tower

Cooling tower

Cooling tower

Cooling tower

Cooling tower
efficiency
[gpm/hp (L/s
x kW)]—See
ASHRAE 90.1
Appendix G,
Section
G3.1.3.11

40.2 (3.40)

40.2 (3.40)

40.2 (3.40)

40.2 (3.40)

Tower turndown
(> 300 ton (1060
kW)

50%

50%

50%

50%

Pump (constant
flow/variable

Constant flow; 10°F
(5.6°C) range

Constant flow; 10°F
(5.6°C) range

Constant flow; 10°F
(5.6°C) range

Constant flow; 10°F
(5.6°C) range

flow)
Tower ASHRAE 90.1 ASHRAE 90.1 ASHRAE 90.1 ASHRAE 90.1
approach Appendix G, Table Appendix G, Table Appendix G, Table Appendix G, Table
G3.1.3.11 G3.1.3.11 G3.1.3.11 G3.1.3.11
Cooling
condenser pump
power [W/gpm 9 (300) 19 (300) 19 (300) 9 (300)
(W-s/L)]
Cooling primary 9 (142) 9 (142) 9 (142) 9 (142)
pump power [W/
gpm (W-s/L)]
Cooling
secondary pump
power [W/gpm 3 (205) 13 (205) 13 (205) 3 (205)
(W-s/L)]
Cooling coil 18 (10) 18 (10) 18 (10) 18 (10)
chilled water
delta-T, °F (°C)
Design chilled
water supply 2 (5.56) 42 (5.56) 2 (5.56) 42 (5.56)

temperature,
°F (°C)

Chilled water
supply
temperature
(CHWST)
reset setpoint vs.
OAT, °F (°C)

CHWS 44-54/OAT 80-60
(6.7-12.2)/26.7-15.6)

CHWS 44-54/OAT 80-60
(6.7-12.2)/26.7-15.6)

CHWS 44-54/OAT 80-60
(6.7-12.2)/26.7-15.6)

CHWS 44-54/0AT 80-
60
(6.7-12.2)/26.7-15.6)

CHW cooling
loop pumping
control

2-way valves &
pump VSD

2-way valves &
pump VSD

2-way valves &
pump VSD

2-way valves &
pump VSD

Heating pump
power [W/ gpm
(W-s/L)]

16.1 (254)

16.1 (254)

19 (254)

19 (254)

Heating HW
delta-T, °F (°C)

50 (27.78)

0 (11.11)

50 (27.78)

0 (11.11)

Design hot water
supply
temperature
(HWST), °F (°C)

180 (82)

140 (60)

180 (82)

140 (60)




Hot water supply

Iemperature
(HWST) | HwST: 180-150/ OAT 20
range vs. outside 50

air temperature
(OAT) range

(82-65.6/-6.7-10)

HWST: 180-150/ OAT 20
50
(82-65.6/-6.7-10)

HWST: 180-150/ OAT 20-
50
(82-65.6/-6.7-10)

HWST: 180-150/ OAT
20-50
(82-65.6/-6.7-10)

Heat loop 2-way valves &
pumping pump VSD
control

2-way valves &
pump VSD

For SI: °C = (*F - 32)/1.8.

CHW =Chilled Water, ERR= Enthalpy Recovery Ratio, NA=Not Applicable, OSA = Outside Air, PIU= Parallel Powered Induction Unit, RH = Rel

2-way valves &
pump VSD

2-way valves &
pump VSD

Humidity, SP = Static Pressure, Voz = Outdoor airflow to the zone, VSD = Variable Speed Drive.

TABLE €409.7(2)

TARGET BUILDING DESIGN CRITERIA HVAC SIMPLE SYSTEMS

tive

BUILDING TYPE BUILDING TYPE
PARAVIETER Medium Office Medium Office Small Small Retail Retail
(warm) (cold) Office Office (warm) (cold)
(warm) (cold)
Package Package VAV—
System type VAV—electric hydronic reheat PSZ-HP PSZ-AC | PSz-HP | PSz-AC
reheat
Fan control VSD (with SP VSD (with SP Constant Constant 2-speed 2-speed
reset) reset) volume volume
Main fan power [W/ cfm(W x 0.486 0.486 0.585 ]0.585
s/L)] proposed 0.634 (1.343) 0.634 (1.03) (1.03) (1.245) |(1.245)
> MERV 13 (1.343)
Zonal fan power [W/ CFM 0.35 (5.53) NA NA NA NA NA
(W x s/L)]
Minimum zone airflow 1.5 x Voz 1.5 x Voz NA NA NA NA
fraction
Heat/cool sizing factor 1.25/1.15 1.25/1.15 1.25/1.15 1.25/ 1.25/1.15 1.25/
115 115
Supplemental heating <40°F (< <40°F (<
availability NA NA 4.4°C) OAT NA 4.4°C) OAT NA
Outdoor air Yes except 0— Yes except Yes except
economizer 1 Yes 0-1 Yes 0-1 Yes
Occupied OSA Packaged unit, occupied damper, all building use types
source
Energy recovery Yes in Yes all A,
ventilator No No No No 0A 1A, | 6,78CZ
2A, 3A
ERR 50% 50%
bcv Yes Yes Yes Yes
% Area variable 15% 15% 80% 80%
control No No
% Area on/off control 65% 65% 0% 0%
Cooling source DX, DX, multistage DX, 1 DX, DX, 2 DX, 2
multistage stage single stage stage
(heat stage (heat
pump) pump)
Cooling COP (net of fan) 3.83 3.83 3.82 3.8248 3.765 3.765
Heating source Electric Gas boiler Heat Furnace Heat Furnace
resistance pump pump
Heating COP (net of
fan)/furnace or boiler 100% 81%E 3.81 BI%E 3.536 BI%E,
efficiency
Heating coil HW delta- NA 0 (11.11) NA NA NA NA
T, °F (°C)
Design HWST, °F NA 140 (60) NA NA NA NA
Q)
HWST reset setpoint vs HWST: 180-150/ OAT
OAT, °F (°C) NA 20-50 NA NA NA NA
(82-65.6/-6.7-10)
Heat loop pumping NA 2-way valves & ride NA NA NA NA
control pump curve
Heating pump power NA 16.1 NA NA NA NA
[W/gpm (W-s/L)]
For SI: °C = (°F - 32)/1.8

CHW = Chilled Water, ERR = Enthalpy Recovery Ratio, HWST = Hot Water Supply Temperature, NA = Not Applicable, OAT =
Outside Air Temperature, OSA = Outside Air, SP = Static Pressure, Voz = Outdoor airflow to the zone, VSD = Variable Speed Drive.

TABLE C409.7(3)

TARGET BUILDING DESIGN CRITERIA HVAC SIMPLE SYSTEMS

BUILD BUILDING TYPE
ING Hotel Hotel (cold) Multifamily [Multifamily
TYPE
PAR (warm) (warm) (cold)
System type PTHP PTAC with hydronic boiler Split HP Split AC
Fan control Cycling Cycling Cycling Cycling
Main fan power [W/cfm (W x 0.300 0.300 (0.638) 0.246 0.271
siL)] (0.638) (0.523) (0.576)
Heat/cool sizing factor 1.25/1.15 1.25/1.15 1.25/1.15 1.25/1.15
Supplemental heating <40°F (< NA <40°F (< NA
availability 4.4°C) 4.4°C)




Outdoor air economizer OnlyCzZ 2,3 No No No
Occupied OSA source DOAS DOAS DOAS DOAS
except 3C
Energy recovery ventilator NA NA Yes Yes except 3C
ERR NA NA 60% 60%
DCv Yes Yes No No
% Area variable control 70% 70%
% Area variable control 0% 0%
Cooling source DX, 1 stage (heat DX, 1 stage DX, 1 stage DX, 1
pump) (heat pump) stage
Cooling COP (net of fan) 3.83 3.83 3.823 3.6504
Heating source Heat (2) Hydronic boiler Heat pump Furnace
Heating COP (net of fan)/furnace or
boiler efficiency 3.44 gE, 3.86 80% AFUE
Heating pump power (W/ gpm NA 16.1 NA NA
(W-s/L))
Heating coil heating water delta-T, NA 20 (11.11) NA NA
°F (°C)
Design HWST, °F (°C) NA 140 (60) NA NA
HWST reset setpoint vs. NA HWST: 180-150/0OAT 20- NA NA
OAT, °F (°C) 50 (82-65.6/ -6.7-10)
Heat loop pumping control NA 2-way valves & ride pump [ NA NA
curve

For SI: °C = (°F - 32)/1.8.
DOAS = Dedicated Outdoor Air System, ERR = Enthalpy Recovery Ratio, HWST = Hot Water Supply Temperature, NA = Not Applicable, OAT =
Outdoor Air Temperature, OSA = Outside Air

St Cassfcaion [Coretates | enoray
orecty |standara
Needed __overiap
[ { I
| e Tsic o T o
T~

CE#328

Replaced the text “total building performance” with “simulated building performance.”

Related Mods:

C502.1 General. Additions to an existing building, building system or portion thereof shall conform to the provisions of this code as those provisions

CEPI-24- relate to new construction without requiring the unaltered portion of the existing building or building system to comply with this code. Additions shall
21Part| not create an unsafe or hazardous condition or overload existing building systems. An addition shall be deemed to comply with this code if the
addition alone complies or if the existing building and addition comply with this code as a single building .
€502.2 Change in space conditioning. Any nonconditioned or low-energy space that is altered to become conditioned space shall be required to
comply with Section €502.
Exceptions:
1. Where the component performance alternative in Section C402.1.4 is used to comply with this section, the proposed UA shall be not greater than 110
percent of the target UA.
8 Where the
totat tated-buitd 4 Seeti 407} -t b with-thi tion—th ' + ofth 4 hat
g P P g g Prop! g
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CE#329 Adds new Section C502.3.7.

Additional energy efficiency
There are five exceptions to

Additions must comply with

credit requirement for building additions.
this requirement based on building occupancy group, additions gross floor size less than 1000 ft2 and less than 50% of existing conditioned floor size,

HVAC equipment type, additions that don’t increase the conditioned floor area, and compliance with Section C407. Adds new Section C502.3.8.

renewable energy system requirements of new Section C405.15.

Related Mods:

€502.3.7 Additional energy efficiency credit requirements. Additions shall comply with sufficient measures from Sections C406.2 and C406.3

CEPI- 217-21, to achieve not less than 50 percent of the number of required efficiency credits from Table C406.1.1(1) based on building occupancy group and
CE2D-51- 23 climate zone . Where a project contains multiple occupancies, credits from Table €406.1.1 for each building occupancy shall be weighted by the
gross floor area to determine the project weighted average energy credits required. Accessory occupancies shall be included with the primary
occupancy group for purposes of this section. Alterations to the existing building that are not part of the addition , but are permitted with an
addition , shall be permitted to be used to achieve the required credits.
Exceptions:
1. Buildings in Group U (Utility and Miscellaneous), Group S (Storage), Group F (Factory), Group H (High-Hazard)
2. Additions less than 1,000 square feet (93 m?) and less than 50 percent of existing floor area.
3. Additions that do not include the addition or replacement of equipment covered by
Tables €403.3.2(1) through C403.3.2(16) or Section C404.2.
4. Additions that do not increase conditioned space .
5. Where the addition alone or the existing building and addition together comply with Section C407.
€502.3.8 Renewable energy systems. Additions shall comply with Section C405.15 for the surcasicton [corees IET"Z;" overop
addition alone.
L I x 1 1
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FSEC — Anticipated energy impact on FBC-EC — Decrease
CE#330 Revised of Section C503.1. Removes exception items #3 and #4 and adds two new exceptions.

Related Mods: [SECTION C503 ALTERATIONS

CED1-92-
22, CEPI-
22121

€503.1 General. Alterations to any building or structure shall comply with the requirements of Section C503.

shall be such

that the existing building or structure is not less conforming to the provisions of this code than the existing building or structure was prior
to the alteration . Alterations to an existing building , building system or portion thereof shall conform to the provisions of this code as
those provisions relate to new construction without requiring the unaltered portions of the existing building or building system to comply
with this code. Alterations shall not create an unsafe or hazardous condition or overload existing building systems.




Exception: The following alterations need not comply with the requirements for new construction, provided that the energy use of
the building is not increased:

1. Storm windows installed over existing fenestration .

2. Surface-applied window film installed on existing single-pane fenestration assemblies reducing solar heat gain, provided that the code
does not require the glazing or fenestration to bereplaced.

3. Existingceiling wat-orf ities exposed-during o provided that th filed with insulati

4. {on-where the existing roof, wall-orfi ity is not_expesed:

4. Roof replacement where roof assembly insulation is integral to or located below the structural roof deck.

S Airbe hallnot b iredf £ o roof here thi ions-to-the buildi
=5 < f f

do not include alterations , renovations or repairs to the remainder of the building thermal envelope .
6. An existing building undergoing alterations that complies with Section €407.
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CE#331

C503.2. Renames the section title by adding the text “thermal.” Revises and clarifies the building thermal envelope U-value requirement for alterations and edits the exceptions.
This change requires walls and floors alteration to meet the requirements of Section C402.1 and air barriers to meet the requirements of Section C402.6.1. It may slightly increase
gency for walls, floors and air barrier alterations.

=) the Sectian title and revises the code for clarity of

Related Mods:

CEPI- 221,
CED1-92- 22,
CED1- 144-22,
CED1- 147-22,
CED1- 145-22,
CED1- 146-22,

€503.2 Building thermal envelope.

New-build | that tofth ion- shalt e with Seeti 4021 through €402 e £ exi b "
5 & 1 Pl - 5 <6 5 £
X halt " b th New—building-th A b £ th hatt " s 402
P Pl £l P Py
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Exception: Where the existing building exceeds the fenestration area limitations of Section €402.5.1 prior to alteration, the building is exempt from Section

CEPI- 225-21, €402.5.1 provided that there is ret
CEPI- 221-21, €503.2.1 Roof
CEPI- 226-21, Hing-and-atti jons-Roof halhcomply-with Section C402.1.3,C402.1.2, C402.1.4-or 407 where the existing-roof bhy
rtof the building- thermalenvek dcontainsinsuiati tirely above the roof deckH hattthe R
s P ¥ g
le-of the roof insulation be reduced-or the
factorof the roof bly—be i o tof th £ trsuh b Seeti 4021 and—€402.2.1 o
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hat minimizes £ he insutat hathb ded for-the follow
S 7 P
1. An alteration of roof/ceiling construction other than reroofing where existing insulation located below the roof deck or on an attic floor above conditioned
space does not comply with Table C402.1.2.
2. Roof replacement or a roof alteration that includes removing and replacing the roof covering, where the roof assembly includes insulation entirely above
the roof deck.
CE2D-69- 23 Exceptions: Where compliance with Section C402.1 cannot be met due to limiting conditions on an existing roof, an
approved design shall be submitted with the following:
1. Construction documents that include a report by a registered design professional or an approved source
documenting details of the limiting conditions affecting compliance with the insulation requirements.
2. Construction documents that include a roof design by a registered design professional or an approved source
that minimizes deviation from the
insulation requirements
3. Conversion of unconditioned attic space into conditioned space .
4. Replacement of ceiling finishes exposing cavities or surfaces of the roof/ceiling construction.
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Original text of mod is not consistent with that of the 2023 FBC - EC.
FSEC — Anticipated energy impact on FBC-EC — Decrease
CE#332 Adds new Section C503.2.4. Adds new Section C503.2.5.

Adds new Section C503.2.6. Adds new Section C503.2.7.

Related Mods:
CEPI- 221-21

€503.2.4 Above-grade wall alterations. Above-grade wall alterations shall comply with the following:

1. Where wall cavities are exposed, the cavity shall be filled with cavity insulation complying with Section C303.1.4. New cavities created shall be
insulated in accordance with Section C402.1 or an approved design that minimizes deviation from the insulation requirements.

2. Where exterior wall coverings and fenestration are added or replaced for the full extent of any exterior wall assembly on one or more elevations
of the building , insulation shall be provided where required in accordance with one of the following:

2.1. An R-value of continuous insulation not less than that designated in Table C402.1.3 for the applicable above-grade

wall type and existing cavity insulation R-value , ifany;

2.2. AnRevalue of not less than that required to bring the above-grade wall into compliance with Table €402.1.2; or,
2.3. Anapproved design that minimizes deviation from the insulation requirements of Section C402.1.

3. Where Items 1and 2 apply, the insulation shall be provided in accordance with Section C402.1.
Where any of the above requirements are applicable, the above-grade wall alteration shall comply with Sections 1402.2 and
1404.3 of the International Building Code

C503.2.5 Floor alterations. Where an alteration to a floor or floor overhang exposes cavities or surfaces to which insulation can be
applied, and the floor or floor overhang is part of the building thermal envelope , the floor or floor overhang shall be brought into
compliance  with Section C402.1 or an approved design that minimizes deviation from the insulation requirements. This
requirement applies to floor alterations where the floor cavities or surfaces are exposed and unobstructed prior to construction.
€503.2.6 Below-grade wall alterations. Where unconditioned below-grade space is changed to conditioned space , walls enclosing such
conditioned space shall be insulated where required in accordance with Section C402.1. Where the below-grade space is conditioned space and
where walls enclosing such space are altered, they shall be insulated where required in accordance with Section C402.1.

€503.2.7 Air barrier. Altered building thermal envelope assemblies shall be provided with an air barrier in accordance with

Section C402.6.1. Such air barrier need not be continuous with unaltered portions of the building thermal envelope . Testing
requirements of Section C402.6.1.2 shall not be required.
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FSEC — Anticipated energy impact on FBC-EC — Decrease

CE#333

Removes reference to Section C408 and moves it to the new subsection C503.3.2 for clarity. Adds new Section C503.3.2.
Adds compliance requirement with relevant specific subsections C408.2.2, C408.2.3, and C408.
increase the stringency since it requires testing the unaltered portions of mechanical systems in existing buildings.

Adds new Section C503.3.3, It requires existing ductwork serving new equipment, and additions and alterations must be tested.

Adds new Section C503.3.4. Reqires that thermostatic controls comply with current control requirements when equipment is replaced. This change is cost-effective. Adds new Section C503.3.5.
Right-sized equipment, often smaller, generally has lower construction costs and saves operating energy costs.

This section has exceptions based on building size and type. The testing requirement may




Related Mods:

€503.3 Heating and cooling systems. New heating, cooling and duct systems that are part of the alteration shall comply with

CEPI- 229-21 Section C403. and-C408-
€503.3.1 Economizers. New cooling systems that are part of alteration shall comply with Section C403.5.
€503.3.2 Mechanical system acceptance testing. Where an alteration requires compliance with Section C403 or any of its subsections, mechanical
systems that serve the alteration shall comply with Sections C408.2.2, C408.2.3 and C408.2.5.
Exceptions:
1. Buildings with less than 10,000 square feet (929 m?) and a combined heating, cooling and service water-heating capacity of less than 960,000 Btu/h (281
kW)
2. Systems included in Section C403.5 that serve individual dwelling units and
sleeping units
€503.3.3 Duct testing. Ducts and plenums designed to operate at static pressures not less than 3 inches water gauge (747 Pa) that serve an
alteration shall be tested in accordance with this section where the alteration includes any of the following:
1. Twenty-five percent or more of the total length of the ducts in the system arerelocated
2. The total length of all ducts in the system is increased by 25 percent or more.
Ducts and plenums shall be leak tested in accordance with the SMACNA HVAC Air Duct Leakage Test Manual and shown to have a
rate of air leakage (CL) less than or equal to 12.0 as determined in accordance with Equation 4-7 of Section C403.13.2.3.
Documentation shall be available demonstrating that representative sections totaling not less than 25 percent of the
duct area have been tested and that all tested sections comply with the requirements of this section
€503.3.4 Controls. New heating and cooling equipment that is part of the alteration shall ~be provided with controls that comply with the control
requirements in Sections C403.4 and C403.5 other than the requirements of Sections C403.4.3.3 and C403.4.4.
Exceptions
1. Systems with direct digital control of individual zones reporting to a central control panel
2. The replacement of individual components of multiple-zone VAV systems.
€503.3.5 System sizing. New heating and cooling equipment that is part of an alteration shall be sized in accordance with Section €403.3.1 based
on the existing building features as modified by the alteration
Exceptions
1. Where it has been demonstrated to the code official that compliance with this section would result in heating or cooling equipment that is
incompatible with the rest of the heating or cooling system
2. Where it has been demonstrated to the code official that the additional capacity will be needed in the future
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FSEC — Anticipated energy impact on FBC-EC — Decrease
CE#334 Adds new Section C503.3.6. Adds new Table C503.3.6.

Related Mods:

C503.3.6 Replacement or added roof-mounted mechanical equipment. For roofs with insulation entirely above the roof deck and
where existing roof-mounted mechanical equipment is replaced or new equipment is added, and the existing roof does not comply with
the insulation requirements for new construction in accordance with Sections C402.1 and C402.2.1, curbs for

CED1- 148-22 |added or replaced equipment shall be of a height necessary to accommodate the future addition of above-deck roof insulation to be installed in accordance with Section C503.2.1,
Item 2. Alternatively, the curb height shall comply with Table C503.3.6. Curb height shall be the distance measured from the top of the curb to the top of the roof deck.
TABLE C503.3.6
ROOF-MOUNTED MECHANICAL EQUIPMENT CURB HEIGHTS
CLIM CURB HEIGHT, MINIMUM
0,1,2and 3 16 inches
4,5and 6 17 inches
7and8 18 inches
Stafi Classfiation |Coreites | enerey
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CE#335 Removes reference to Section C408 and moves the requirement to the new subsection C503.4.1.

Adds new subsection C503.4.1. Adds compliance requirement with specific subsections C408.2.3 and C408.2.5. This change my increase the stringency of the SHW testing
reguirements since it requires testing the unaltered portions of hot water systems in existing building:

Related Mods:

€503.4 Service hot water systems. New service hot water systems that are part of the alteration

CEPI-229-21 shall comply with Section C404 and-€468:
€503.4.1 Service hot water system acceptance testing. Where an alteration requires compliance with Section C404 or any of its subsections, service hot water
systems that serve the alteration shall comply with Sections C408.2.3 and C408.2.5.
Exceptions:
1. Buildings with less than 10,000 square feet (929 m?) and a combined heating, cooling and service water-heating capacity of less than 960,000 Btu/h (281
kW).
2. Systems included in Section C403.5 that serve individual dwelling units and
sleeping units
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FSEC — Anticipated energy impact on FBC-EC — Decrease
CE#336 Removes the exception. Improves lighting alteration code clarity and enforceability. No change in stringency. Adds new subsection C503.5.1.
Adds new subsection C503.5.2.
Related
Mods: €503.5 Lighting systems. New lighting systems that are part of the alteration shall comply with
Sections C503.5.1 and C503.5.2.
CECD1-2-22, i jons- that replacetess than-10- tofth inaires-in-a space, provided that such jons- do-not the instatied-int
CE2D-70- ertortighting pewer:
23
CECD1-2-22, €503.5.1 Interior lighting and controls. Alterations to interior spaces, lighting or controls shall comply with the following
CE2D-71- 23, 1. Where an alteration of an interior space includes the addition or relocation of full height partitions, the space shall comply with Sections C405.2,
CE2D-71- 23 €405.3 and C€408.3

2. Where the lighting within interior spaces is altered, those spaces shall comply with
Sections C405.2, C405.3 and C408.3,

3. Where the lighting controls within interior spaces are altered, those spaces shall comply with Sections C405.2 and

C408.3.



Exception: Compliance with Section C405.2.8 is not required for alterations .

€503.5.2 Exterior lighting and controls. Alterations to exterior lighting and controls shall comply with the following:

1. Where the connected exterior lighting power is increased by more than 400 watts, all exterior lighting, including lighting
that is not proposed to be altered, shall comply with Section C405.5.
2. Where the combined power of added and replacement luminaires is more than 400 watts, all lighting that is added or
altered shall be controlled in accordance with Sections C405.2 and C408.3.
Exception: Individual luminaires less than 50 watts provided they pass functional tests verifying automatic
off where daylight is present.
3. Where portions of exterior lighting controls are added or altered, those portions shall comply with Sections C405.2 and
€408.3.
Ererey
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CE#337

Adds new Section C503.6. Alterations that are substantial improvements must comply with efficiency measures from Sections C406.2, C406.3, or both to achieve the required
energy credits specified in Table C406.1.1(1). There are four exceptions to the requirements of this section. This change increases the stringency but is cost-effective.

Related Mods:
CED1-92- 22,

C503.6 Additional energy efficiency credit requirements for alterations. Alterations that are substantial improvements shall comply with
measures from Sections C406.2, C406.3 or both to earn the number of required credits specified in Table C406.1.1(1) based on building occupancy
group and climate zone . Where a project contains multiple occupancies, credits specified in Table

C406.1.1(1) for each building occupancy shall be weighted by the gross conditioned floor area to determine the weighted average credits required.
Accessory occupancies, other than Group F_or H. shall be included with the primary occupancy aroup for_the

CED1- 149-22,
CED1- 203-22,

purposes of this section.
Exceptions:

CEPI- 217-21 1. Alterations that do not contain conditioned space
2. Portions of buildings devoted to manufacturing or industrial use.
3. Alterations to buildings where the building after the alteration complies with Section C407.
4. Alterations that are permitted with an addition complying with Section €502.3.7. SRRl [y
FSEC — Anticipated energy impact on FBC-EC — Decrease piecty I“““" |°”‘"“’ |
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CE#338 Replaced the text “building envelope” with “building thermal envelope.”

Related Mods:

€504.2 Application. For the purposes of this code, the following shall be considered to be

CED1-92- 22 repairs :
1. Glass-only replacements in an existing sash and frame.
2. Roof repairs .
3. Air barriers shall not be required for roof repair where the repairs to the building do not include alterations , renovations or repairs to the
remainder of the building thermal envelope .
4. Replacement of existing doors that separate conditioned space from the exterior shall not require the installation of a vestibule or revolving door, provided
that an existing vestibule that separates a conditioned space from the exterior shall not be removed.
S Rennirc whare nnly tha hitlh the hallact ar hath within tha avicting liminairec in 2 cnara  ara renlacad nrovidad that th
replacement does not increase the installed interior lighting power. [Staff Classiication [ correiates | enerey
e over tap
L T x 1 1
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CE#339 Revises the code language that spaces undergoing a change in occupancy from Group F, H, S, or U occupancy classification group must comply with Section C503 Alterations.

Also removes exception item #1, which provides exemptions based on the component performance alternative method, and edits exception item #2 by replacing the text “total”
with “simulated.”

Adds new subsection C505.1.1. Created by moving existing provisions from Section C505.1 for alterations and occupancy changes. No change in stringency.

Adds new subsection C505.1.2. Created by moving existing provisions from Section C505.1 for buildings going alterations and occupancy changes for a portions of an existing
buildings. No change in stringency.

Related Mods:

C505.1 General. Spaces undergoing a change in occupancy from Group F, H, S or U occupancy classification shall comply with

Section C503. Buildings or portions of buildings undergoing a change of occupancy without alterations s

hall comply with Section C505.2.
et i

that " demand for ither fossil fuel or_clectrical hall 1 with_this_code Where_th h
9y ply - P g
CEp112-22, C405.3.2(1) or C405-3-2(2)the mstaied ight ttage shall-comply-with Section C4053_Where the 5p. T
ey building with i shat ds the limitations-ofSection C402.5.1th ; ¢ from Section C402.5.1 provided th
g 5.1-the-sp p 5.1p
232-21, CEPI- Hh ¢
2- Exceptions:
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€505.1.1 and change of made concurrently withany
change of occupancy shall be in accordance with Section C503.
€505.1.2 Portions of buildings. Where changes in occupancy and use are made to portions of an existing building, only those portions of the building shall be
required to comply with Section €505.2.
StaftGastiaton [Corores [enerey
orecty  [standord
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CE#340 ‘Adds new Section C505.2.

Created compliance requirement for thermal envelope, mechanical systems, service water heating system, and lighting under separate new subsections for an existing buildings without alterations.
Adds new subsection C505.2.1. Created by moving from Section C505.1. No change in stringency. Adds new subsection C505.2.2.

'Where a change of occupancy results in the same or increased energy use intensity, the systems serving the building or space undergoing the change must comply with Section C403. No change in
stringency. It is not clear what the reference EUI is prior to the change.

Adds new Table C505.2.2.

Related Mods:
CEPI- 232-21,
CED1-92- 22,
CED1- 110-22

€505.2 Energy use intensities.
Sections €505.2.1 through €505.2.4.
Exceptions:

Building thermal envelope , space heating, cooling, ventilation , lighting and service water heating shall comply with

1. Where it is demonstrated by analysis approved by the code official that the change will not increase energy use intensity

2. Where the occupancy or use change is less than 5,000 square feet (465 m?) in area.




C505.2.1 Building thermal envelope. Wherea change of occupancy or use is made to  a whole building  that results in a fenestration area
greater than the maximum fenestration area allowed by Section C402.5.1, the building shall comply with Section C402.1.4, with a proposed UA that
shall be not greater than 110 percent of the target UA.

Exception: Where the change of occupancy or use is made to a portion of the building , the new occupancy is exempt from

Section C402.5.1, provided that there is not an increase in fenestration area.

€505.2.2 Building mechanical systems. Wherea change of occupancy or use results in  the same or increased energy use intensity rank as
specified in Table C505.2.2, the systems serving the building or space undergoing the change shall comply with Section €403,

TABLE C505.2.2 BUILDING MECHANICAL SYSTEMS

ENERGY USE INTERNATIONAL BUILDING CODE OCCUPANCY CLASSIFICATION AND USE
INTENSITY
High A-2, B (laboratories), I-2
Medium A1, A-3°%A4, A5 BPE, I-1, I-3, I-4, M, R-4
Low A-3 (places of religious worship), R-1, R-2, R-3,° S-1, S-2

a. Excluding places of religious worship.
b. Excluding laboratories

C. Buildings three stories or less in height above grade plane shall comply with Section
R505

Correlates
Directly

Enerey

Standard

Staff lssiication
over lap
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CE#341 Adds new subsection C505.2.3.

change in stringency.
Adds new Table C505.2.3.

'Where a change of occupancy results in the same or increased energy use intensity, the SWH systems serving the building or space undergoing the change must comply with Section C404. No

Adds new subsection C505.2.4. Where a change of occupancy resdilts in the same or increased energy use intensity, the lighting systems serving the building or space undergoing the change must
comply with Section C405 with the exception of Sections C405.2.6 and C405.4. No change in stringency.

Related Mods:
CEPI- 232-21

C505.2.3 Service water heating. Where a change of occupancy or use results in the same or increased energy use intensity rank as
specified in Table C505.2.3, the service water heating systems serving the building or space undergoing the change shall comply with Section
C404

TABLE C505.2.3 SERVICE WATER HEATING

ENERGY USE INTENSITY INTERNATIONAL BUILDING CODE OCCUPANCY CLASSIFICATION
RANK AND USE
High A-2,1-1,1-2, R-1
Low All other occupancies and uses

C505.2.4 Lighting. Where a change of occupancy or use results in the same or increased energy use intensity rank as specified in Table
C505.2.4, the lighting systems serving the building or space undergoing the change shall comply with Section C405 except for Sections
C405.2.6 and C405.4

TABLE C505.2.4 LIGHTING

a. Excluding laboratories and outpatient healthcare

b. Buildings three stories or less in height above grade plane shall comply with Section R505.

c. Excluding courtrooms. Staf Classfication | Coreites | enerey
Needed _|overiap
[ Ix 1
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CE#342
Related Mods: AERC Correates | 7B
Attachments Energy Rating Council 355 Lexington Ave 15" Floor e Iff:e:,: Lwhn
New York, NY 10017 L I 1
AERC 1—2017:  Procedures for Determining Energy Performance Properties of
| Er— Tsic o T oic
| I 1 1
CE#343
Related Mods: AHAM [Staff Classification [ Correlates | Energy
RAC. ok 24} Directy  [standard
Needed __|overiap
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[action — Tas Jasnc I T onc
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ENERGY USE INTENSITY INTERNATIONAL BUILDING CODE OCCUPANCY CLASSIFICATION
RANK AND USE
High B (laboratories), B (outpatient healthcare), I-2, M
Medium A-2, A-3 (courtrooms), B,* I-1, I-3, I-4, R-1, R-2, R-3,” R-4, S-1, S-2
Low A-1,A-3°A4,E

CE#344




Related Mods: |[AHRI

R ing-of Unitary-Ai itioning and-Ai - Equip ok (1yFabh Jrabh bl 3240}
310/380—2017 (CSA-C744-17):  Packaged Terminal Air Conditioners and Heat Pumps
Table C403.3.2(4)

365 (1-P)—2009:  Commercial and Industrial Unitary Air-conditioning Condensing Units

Table €403.3.2(1)
390 (1-P)—2003:  Performance Rating of Single Package Vertical Air-conditioners and Heat Pumps C403.3.2(4) 400 (1-P)—2015:  Performance Rating of Liquid to Liquid Heat Exchangers
40332
440 (1 . ts—with-Addends
€403.13.3
: Rating of Remote Mechanical-draft Ai
550/590 (I-P) + ing-of- it > s 3 i ok H15)

Absorpti
Table €403.3.2(3)Table €403.3.2(15)
840 (1-P)—1998:  Performance Rating of Unit Ventilators

€403.13.3

910 (1P)—2014:  Performance Rating of Indoor Pool Dehu

Table €403.3.2(11)

920 (1-P)—2020:  Performance Rating of Direct Expansion-Dedicated Outdoor Air System Units (with Addendum 1) Table C403.3.2(12)Table C403.3.2(13)

=

=

1200 (1-P) + " play. " bi ok 12

1 R Rating of Variable-Refri (VREFMuiti-split Al tioning-and-Heat Rump-Equipment-fwith-Addendum-1) 12502} + Standard-f Rating-in-Walk

Table €403.12.2.1(3)
1360 (1-/)—2017:  Performance Rating of Computer and Data Processing Room Air Conditioners Table C403.3.2(10)Table €403.3.2(16)

1380 (I-P)—2019: Demand Response through Variable Capacity HVAC Systems in Residential and Small Commercial Applications C403.4.6.1 ANSI/AHRI 1300-2013(R2023)(P):  Performance Rating of Commercial Heat Pump
Water Heaters C406.2.3.1.2
ASHRAE/ANSI/AHRI/ISO 13256-1 (2012):  Water-to-Air and Brine-to-Air Heat Pumps—Testing and Rating for Performance Table C403.3.2(14)
ASHRAE/ANSI/AHRI/ISO 13256-2 (2012): Water-to-Water and Brine-to-Water Heat Pumps—Testing and Rating for Performance Table
Sttt [
classiication o o
orecty | stan Ouertzp
L I
[Action Jas Jasic To Tonc ]
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CE#345
Related AlSI
Mods: American Iron and Steel Institute
CEH346 55 x:ammuspm Avenue, NW, Suite 800
Vashington, DC 20001 B ——
AlSI5250—22:  North American Standard for Thermal Transmittance of Building Envelopes | orecty | standard
with Cold-Formed Steel Framing, with Supplement 1, dated 2022 Needed __|overlap
L 1 X
cion [ o/ic
Related AMCA
Mods:  208—18: Calculation of the Fan Energy Index
CE#347  CA03.830403.9.1 ‘ »
5000—18:  Laboratory Methods for Testing Dampers for Rating C403.7.7 Staf Cssficaion [ Coreiates [ Eneray
ANSI/AMCA Directy  [standara
. . B N o Needed verap
¥ 3 e 64 * ¥ g L T x 1 1
[gion T » Tasic  To Torc ]
IS I 1 1 1
Related
Mods: ANSI
American National Standards Institute 25 West 43rd Street, 4th Floor  New York, NY 10036
ANSI221.47—2016/CSA 2. s + 4 ot
ANSI783.8—2016/CSA 2.6—2016:  Gas Unit Heater, Gas Packaged Heaters, Gas Utility Heaters And Gas-Fired Duct Furnaces Table C403.3.2(5) ANSI/C 2018:  Modular C ions Interface for Energy
Management
€403.4.6.2C406.3
StafiClssication [ correotes [ eneray
ANSI/CT) : Modular C Interface for Energy Management Diecty standard
€406.3.7 e e oy
ANSI/CT : Modular C Interface for Energy Management m
€403.4.62
ANSI/CT 1: Modular C Interface for Energy Management [stion [ sl o T on)
Table C404.10 L | 1 1 1
ANSI/NEMA WD 6—2016:  Wiring Devices—Dimensional Specifications
€405.9.2
124.40.3/CSA 43— 47 Water Heaters, Volume ll—Storage Water Heaters with Input Ratings-Above 75,000 Btu per Hour, Ci ing Tank
and-instantaneous
CE#348
Related Mods: ASABE
Staf Glsafcation [Coreates | enerey
orecty [ standare
Needed __|overiap
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CE#349




Related Mods:

ASHRAE

62.1—2019:  Ventilation for Acceptable Indoor Air Quality

€403.6.1C406.3.3Table 409.6.1.10.2(1)

90.: + gy-Standard-# Heings 5 s

€101.3€401.2.2 C402.1.2Table C402.1.2402.1.2.1C402.1.3Table C403.3.2(5)Table C403.3.2(15)C406.2C406.2C406.
€409.7(1)C501.2€501.3

1€409.6.

Standarcf

€403.1.2€405.9.1C405.9.2C406.2.2.3

2€409.6.1.5C409.6.1.6Table C409.6.1.10.2(1)Table

€407.5.1.2€409.5.1

CA Standard I ) Peak

ANSI/ASHRAE/ASHE Standard 170—2021: Ventilation of Health Care Facilities

9.2.1
ASHRAE Standard 51—16/ANSI/AMCA Standard 210—16:
ASHRAE—2020: 2020 ASHRAE Handbook—HVAC Systems and Equipment
c403.1.1
1SO/AHRI/ASHRAE 13256-1 (2012): Water-to-Air and Brine-to-Air Heat Pumps—Testing and Rating for Performance Table C403.3.2(14)
ISO/AHRIASHRAE 13256-2 (2012):  Water-to-Water and Brine-to-Water Heat Pumps—Testing and Rating for Performance.....Table C403.3.2(14)

Laboratory Methods of Testing Fans for Certified Aerodynamic Performance Rating Table C403.8.5

-
— |m“ s |
Need Over lap
L 1 X | | 1
e M  CT T o]
T 1
CE#350
Related Mods: ASME e o
ASME A17.. 4+ ety vel- U Directly standard |
el
L 1x | 1
[Bction [es [asic Io T—end
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CE#351
Related Mods: ASTM
. — spectiet , MesoneyUnisTobl 680243
€835—06(2020): Standard Test Method for Total Hemispherical Emittance of Surfaces up to 1400°C C402.3

€1371—15:  Standard Test Method for Determination of Emittance of Materials Near Room Temperature Using Portable Emissometers C402.3Table C402.4
C1549—16:  Standard Test Method for Determination of Solar Reflectance Near Ambient Using a Portable Solar

C402.3Table C402.4

ss-theSpecimen

€402.6.1.2.1 €402.6.2.3.2Table C402.6.3

E408—13(2019):  Standard Test Methods for Total Normal Emittance of Surfaces Using Inspection-meter Techniques C402.3Table C402.4
E Standard Test Method ining-Air Leakage Rate-by-F isation C402.6.2.16402.6.2.2

+ e
E1186—22:  Standard Practices for Air Leakage Site Detection in Building Envelopes and Air Barrier Systems C402.6.2

(201621 hodH e Solr-Refh £ Horizontat
ped-Opac P og: o Cotesh ¢ Building Moteriok
E3158— 18: Standard Test Method for Measuring the Air Leakage Rate of a Large or Multizone Building €402.6.2.1
F1281—17(2021): Standard Specification for Cross-linked i ross-linked (PEX-AL_PEX) Pressure Pipe Table C404.5.2.1
F1. . daret hod o " y
Table C406.2.6.2(1)
F1484—1. Standard Test Method for Performance of Steam Cookers
Table C406.2.6.2(2)
Table C406.2.6.2(4)
Table C406.2.6.2(4)
X hodfor Enerey -Rack- v hines-Tabh 3
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Table C406.2.6.2(4)
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Ny Ereray
Related Mods: .y ) o saftlsseation (7" |standars
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CE#353
Related Mods:
AAMA/WDMA/CSA
101/15. : h-Ameri i ifeati indows; o Sieylights-Tabk e — Lob hod £ .
CSA BSS.. Staff Classification | Correlates Energy
C404.7 Directly Standard
Needed overiap
L 1 x 1 1
| | EST— Tonc |
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Related Mods:

CTI

ATC-105—2019:
Table €403.3.2(7)
C-

Acceptance Test Code for Water Cooling Towers

Table €403.3.2(7)
o e
Table 403.3.2(7) Staf Glsafication [ Coreites [ enerey
ATC-106—2011:  Acceptance Test for Mechanical Draft Evaporative Vapor Condensers Directy  [standard
Table €403.3.2(7) Neeted overtap
i $TD-201 Rating-of. Heat Rejection Equip [ —— T
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CE#355
Related Mods: DASMA
ANSIDASMA 105—264 Test Method-for Th ES T £ Garage D 4 ReMing D 1 3Tabl
©402:6:3 Staf lssfcation Correiates [ Eneray
oty [standara
Needed over i
L | I 1
[Bction Jas Tasnc o [ onc
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CE#356
Related Mods: DOE
10CFR50:  Domestic Licensing of Production and Utilization Facilities
c403.17
10 CFR, Part 430—2015: Energy Conservation Program for Consumer Products: Test Procedures and Certification and for Plumbing Products; and Certification and

Enforcement

t Requirements for Residential Appliances; Final Rule

Table C403.3.2(1)Table C403.3.2(2)Table C403.3.2(4)Table C403.3.2(5)Table C403.3.2(6)Table C403.3.2(14)C403.15Table C404.2C406.2.3.1.2Table €406.2.3.5

10 CFR, Part

10 CFR, Part 431—2015:

430, Appendix U: Uniform Test Method for Measuring the Energy Consumption of Ceiling Fans C403.8.5Table C403.9

Energy Efficiency Program for Certain Commercial and Industrial Equipment: Test Procedures and Efficiency Standards; Final Rules

Table C403.3.2(6)C403.8.4 C403.12 C403.12.1Table C403.12.1 C403.12.2Table C403.12.2.1(2)C404.2Table C404.2C405.7Table C405.7C405.8Table C405.8(1)Table C405.8(2)Table C405.8(3)Table

405.8(a)
Staf Gssfication [ Coremtes | enerey
Diecty  [standara  |overiap
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CE#357
Related Mods: AAMAFGHA
nestration & Glazing Industry Alliance (formerly American Architectural Manufacturers Association) 1900 E. Golf Road, Suite 125(
SA 101/1.5. +North- i e i g hytight
Table C402.6.3
Staf Clasfication [Correires [enerey
orecty  [standar
Needed __|overtap
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CE#358
Related Mods:
Green-e
Greene Staf Clssfication [Coreiates [ Eneray
/o Center for Resource Solutions 1012 Torney Ave., 2nd Floor Directy  [standara
San Francisco, CA 94129 Needed |overtap
Green-e, Version 1.0, July 7, 2017: Green-e Framework for Renewable Energy Certification L L I 1
o s Teic o Toc ]
I [ T |
CE#359
Related Mods: |ICC
IBC—24 " 1=—internationat-Building Code ™
€201.3202€303.1.1€303.1.2C303.2€402.1.5C402.2.7 C402.6.4C405.2C405.5.1 CG101.2.6C405.15.2.1C501.2C501.2C503.2.4
1CC500—20:  Standard for the Design and Construction of Storm Shelters
40255.2
IFC—22 " +—internationatFire-Code™
€201.3€405.16.2.1€405.16.2.2C501.2
IFGC: + 3
€201.3¢501.2
IMC—24 " +—internationat-Mechanical-Code ™
€201.3C402.1.5C403.2.2C403.6C403.6.1C403.6.6C403.7.1C403.7.2C403.7.4.2C403.7.5C403.7.7C403.8.6.1 C403.13.1C403.13.2 C403.13.2.1 C403.13.2.2C406.2.2.5C406.3.3Table C407.4.1(1)C408.2.2.1C501.2
e Staf Glssfication Corremrer [ enerey
€201.3¢501.2 Directy  [standara|0verlan
IPMC: + perty de” L T 1 1
cs01.2
IPSDC—2224 I e Disposal-Code® €502 [ [ Tsic o Tonc |
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CE#360
Related Mods: IEC
EC Regional Centre for North America
EC International Electrotechnical Co on 446 Main Street, 16th Floo:
Worcester, MA 01608
IEC62746-10-1—2018:  Systems interface between customer energy management system and the power management system — Part 10-1: Open automated demand response
€403.4.62 Staf Clsafication Coreites [ Enerey
orecty  [standora
Needed __|overiap
L I x 1 1
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CE#361
Related Mods: |IEEE
515.1—-2012:  IEEE Standard for the Testing, Design, Installation, and Maintenance of Electrical Resistance Trace Heating for Commercial Applications C404.6.2
1547—2018a:  IEEE Standard for Interconnection and Interoperability of Distributed Energy Resources with Associated Electric Power Systems Interfaces
€405.16 Staf lssfcation | Correiates [ Enersy
oirecty  [standard
Needed |overiap
L I 1 1
e s | ESTa— Tonc T
L 1 | [ [
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Related Mods:[| £g
90. ¥ Except
e
ANSI/IES RP-2—2020:  Recommended Practice: Lighting Retail Spaces
€406.2.5
ANSI/IES RP-3—2020:  Recommended Practice: Lighting Educational Facilities e Ea T
C406.2.5 Directly Standard.
Needed overiap
L [ x | 1
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CE#363
Related Mods: ANSI/IES RP-4—2020:  Recommended Practice: Lighting Library Spaces
€406.2.5
ANSI/IES RP-6—2020:  Recommended Practice: Lighting Sports and Recreational Areas
€406.2.5
ANSI/IES RP-7—2020:  Recommended Practice: Lighting Industrial Facilities
€406.2.5
ANSI/IES RP-8—2021:  Recommended Practice: Lighting Roadway and Parking Facilities
€406.2.5
ANSI/IES RP-9—2020:  Recommended Practice: Lighting Hospitality Spaces
€406.2.5
ANSI/IES RP-10—2020:  Recommended Practice: Lighting Common Applications
€406.2.5
ANSI/IES RP-27—2020:  Recommended Practice: Photobiological Safety for Lighting Systems C406.2.5 ANSI/IES RP-20—2020:  Recommended Practice: Lighting Hospital and Healthcare
Facilities
€406.2.5
ANSI/IES RP-30—2020:  Recommended Practice: Lighting Museums
€406.2.5
ANSI/IES RP-41—2020:  Recommended Practice: Lighting Theaters and Worship Spaces
C406.2.5
ANSVIES/ALA RP-11—2020: Recommended Practice: Lighting for Interior and Exterior Residential Environments C406.2.5
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Diecty | Standard
Needed __|overiap
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CE#364
Related Mods: 1SO
150 Glass in Building: of Light Solar Direct T , Total Solar Energy Transmittance, Ultraviolet Transmittance and Related Glazing Factors
ca023
150 25745-2—2015:  Energy Performance of Lifts, Escalators and Moving Walks—Part 2: Energy calculation and classification for lifts (elevators) €406.2.6.1
150 27327-1—2009:  Fans—Air Curtain Units—Laboratory Methods of Testing for Aerodynamic Performance Rating C402.6.6
150/ 5 0 Air and Air Heat Pumps—Testing and Rating for Performance Table C403.3.2(14)
150/ 13256-2—2017: W Water and Brine-to-Water Heat Pumps—Testing and Rating for Performance Table C403.3.2(14)
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Related Mods: |NEMA
—as e
ANSI/NEMA MGL St Cassication [Correaes [ Enersy
202 Directy  [standard
0S 4—2016: Requirements for Air-Sealed Boxes for Electrical and Communication Applications C402.6.1.2.2.1 I ! S s
X
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Related Mods:
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CE#367
Related Mods: |\ FRC
€303.1.3Table C402.1.2€402.1.2.1.7Table C402.1.4 C402.2.1.2 C402.5.1.1
Incidence Staf Classfcation | Correiates | eneray
€303.1.3 C402.5.1.1 oirecty [ standara
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Related Mods:
Staf Clsafication [Coreites [ Enerey
OpenADR |m,emy Imm
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CE#369
Related Mods: RESNET
Residential Energy Services Network, Inc
P.0. Box 4561
Oceanside, CA 92052-4561
ANSI/RESNET/ICC 380-2022:  Standard for Testing Airtightness of Building, Dwelling Unit and Sleeping Unit Enclosures; Airtightness of Heating and Cooling
‘Air Distribution Systems, and Airflow of Mechanical Ventilation Systems —— raare—
orecty [ standara
Needed _overiap
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CE#370

Related Mods: SMACNA
ANSI/SMACNA 016, 2nd edition—2012: HVAC Air Duct Leakage Test Manual Second Edition (ANSI/SMACNA 016—2012) C403.13.2.3 C503.3.3
Staf Gsafication [ Correates | enerey
oirecty [ standars
Needed __|overlap
L Ix 1 1 1
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CE#371
Related Mods: |UL
710-2012:  Exhaust Hoods for Commercial Cooking Equipment—with Revisions through Nevember-2013February 2021 €4033:5
727-2018:  Oilfired Central Furnaces
Table C403.3.2(5)
731-2018:  Oil-fired Unit Heaters
Table C403.3.2(5)
1741-2021:  Inverters, Converters, Controllers and Interconnection System Equipment for Use with Distributed Energy Resources
€405.16 Staf Gsafcation [ Corremtes | enerey
1784—2015:  Air Leakage Tests of Door Assemblies—with Revisions through February 2015 pirecty  [standara  |overtap
Needed
L I x I | 1
[Betion a5 Jasnc I Jorc
L 1 x 1 1 I
CE#372
Related Mods: | WDMA
AAMA/WDMA/CSA 101/1.S.2/A440—1722: Nerth + dows, ¢ d skylights Table 40263
Staf lssfcation | Correates | eneray
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Needed __|overnp
L | I 1 1 1
o s Toc o Toic
1 I I
CE#373 Replaces the “net zero carbon” text with “net zero operational energy.” New Definition.
Adds new Definition.
Deleted existing definition.
Adds new Definition.
Adds new Definition.
Modifies an existing definition. Modifies an existing definition. Adds new Definition.
Modifies an existing definition. Deletes an existing definition.
Renames the table title and updates the values.
Related Mods: | APPENDIX CC ZERO ENERGY COMMERCIAL BUILDING PROVISIONS
CECPI-5-21, [€C101.1 Purpose. The purpose of this appendix is to the Energy Conservation Code and require renewable energy systems of adequate capacity to achieve net zero
CED1- 204-22 g
€C101.2 Scope. This appendix applies to new buildings that are by the ional Energy C ion Code .
Exceptions:

1. Detached one- and two-family dwellings and townhouses as well as Group R-2 buildings three stories or less in height above grade plane, manufactured homes (mobile dwellings),
and manufactured houses (modular dwellings).

2. Buildings that use neither electricity nor fossil fuel.

SECTION CC102 DEFINITIONS

€C102.1 Definitions. The definitions contained in this section supplement or modify the itions in the ional Energy Conservation Code .

ADJUSTED OFF-SITE RENEWABLE ENERGY.The amount of energy production from off-site renewable energy systems that may be used to offset building energy.

BUILDING ENERGY.All energy consumed at the building site as measured at the site boundary. Contributions from on-site or off- site renewable energy systems shall not be
considered when determining the building energy.

DIRECT ACCESS TO WHOLESALE MARKET. An agreement by the owner and a renewable energy developer to purchase renewable energy from the wholesale
market.
DIRECT OWNERSHIP. An off-site renewable energy system under the ownership or control of - the building project owner
ENERGY UTILIZATIONANTENSITY(EUD The it forcither-the baseline buildi i building divided-by-th tionedfl
- gy & rop & y-the-g
; g £ the building._Forthe baseline building—the EULean be-divided-bet latee o
g+ g g gy g
GREEN RETAIL PRICING. A program by the retail electricity provider to provide 100 percent renewable energy to the building project
owner
MINIMUM RENEWABLE ENERGY REQUIREMENT. The minimum amount of on-site or adjusted off-site renewable energy needed to comply with this appendix.
OFF-SITE RENEWABLE ENERGY SYSTEM. A gy-systerm-that th

building project and is not an on-site renewable energy system, including contracted purchases of renewable energy and renewable energy
certificates (RECs )located-on-the-building-projest-
ON-SITE RENEWABLE ENERGY SYSTEM. Renewable energy systems en-the-buiding oo e

1. The building.
2. The property on which the building is located

3. Aproperty that shares a boundary with and is under the same ownership or control as the property on which the building is located.

4. Aproperty that is under the same ownership or control as the property on which the building is located and is separated only by a public right-of-way
from the building served by the renewable energy system

RENEWABLE ENERGY INVESTMENT FUND (REIF). A fund established by a jurisdiction to accept payment from building project owners to
construct or acquire interests in qualifying renewable energy systems, together with their associated RECS, on the building project owner's

behalf.
RENEWABLE ENERGY SYSTEM. Photovoltaic, solar thermal, geothermal energy extracted from hot fluid or steam, wind, or other
approved ane -5y S -6 e o

gy
SEMIHEATED SPACE. An enclosed space within a building that is heated by a heating system whose output capacity is greater than or equal to 3.4 Btu/h x ft” of
floor area but is not a conditioned space .

ZERO-ENERGY. INDEXAZEPHPB/EE)-Th £ th - buildingEUhwith he baselineb
t /EE) Prop! & 5

tage:
SECTION CC103 MINIMUM RENEWABLE ENERGY
CC103.1 Renewable energy. On-site renewable energy systems shall be installed —er-eff-

it hatb d-to-offset the build Equation-CC-1
S5 P £} gy &) =
+ hallk 1t £ th t
- e — - e
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When Section €401.2.1, Item 2 or Section C401.2.2 is used for compliance with the International Energy Conservation Code , the minimum renewable energy requirement shall

be equal to the building energy as determined from energy simulations

Delete entire Table CC103.1
TABLE CC103.1

PRESCRIPTIVE RENEWABLE ENERGY REQUIREMENT FOR BUILDING TYPES AND CLIMATES (kWh/ft’y

BUILDING AREA TYPE
CLIMATE [\uitifamily (R] Healthcare/ [Hotel/ |Office [Restaurant |Retail [School [Warehouse! Grocer [Laboratory  [Assembly [Al
ZONE 2) Hospital |Motel |(B) (A-2) o~ |E) y store | (B) (A) Others
-2) (R-2) M)
0A 13 23| 10 129 17 16 | 3 27 41 5 17
0B 12 34 22| 10 123 17 15| 3 26 5 16
1A 11 32 20| 9 113 14 = 3 24 2 15
18 11 32 20| 9 118 15 A E 24 5 15
2A 11 32 20| 8 114 13 | 3 22 4 14
28 11 30 B 108 12 N IE 22 33 4 13
3A 11 30 8| 8 117 13 | s 21 31 4 13
38 10 29 18] 8 110 12 10| 3 20 4 13
3C 9 28 8| 7 100 10 2 18 3 12
4A 12 31 18] 8 123 15 1| 6 21 32 4 14
48 11 29 1B 7 113 12 0| 4 20 30 4 13
4C 10 28 7 111 13 10 [ 4 18 28 3 13
5A 12 31 9] 8 133 17 1| s 22 34 15
58 11 29 8 125 e 5[ 21 31 14
5C 10 29 1 7 116 13 |10 4] 18 27 3 13
6A 14 33 10 151 20 |13 11 39 5 17
68 13 33 1] 8 137 17 |1 7 34 4 16
7 14 37 EE 164 20 |13 10 37 5 18
3 15 40 2| 11 190 23 |16 10 a3 5 20
For SI: 1 kilowatt hour per square foot = 10.76 kWh/m? e |[D,,,‘,m IE" - I |
oirecty [ standara
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CE#374 Modifies the on-site renewable energy calculation software requirement. Adds new Table CC103.2.

Adds new subsection CC103.2.1. Revises the code provision for clarity.

Related Mods:

CC103.2 Calculation of on-site renewable energy. The annual energy production from on-site renewable energy systems shall be determined
iinl

Deletes Table CC103.3.3.

Edits the off-site renewable calculation equation and updates definition of the variables. Adds new Section CC103.3.3.1.

CECPI-5- 21, using the P\VWatts sof ther apt o Bp
CED1- 204-22 TABLE CC103.2
PROCUREMENT FACTORS FOR RENEWABLE ENERGY SYSTEM COMPLIANCE ALTERNATIVES
PROCUREMENT FACTOR
ON-SITE RENEWABLE Unbundled Other Procurement
ENERGY RECs Methods
7.5 W/ft® of roof area or more or where one or more of Exceptions 1, 2 and 3 to 0.20 10
Section C405.15.1 are satisfied.
Less than 7.5 W/ft* of roof area and none among Exceptions 1, 2 and 3 to Section 0.20 0.75
C405.15.1 is satisfied
For SI: 1 watt per square foot = W/0.0929 m”.
W = Watts.
CC103.2.1 Renewable energy certificates. Renewable energy certificates (RECs) associated with the on-site renewable energy system shall be assigned to
the initial and subsequent building owner(s) for a cumulative period of not less than 15 years. The building owner(s) are permitted to transfer RECs to building
tenants occupying the building
Staf Clsafication Coreites [ Enerey
Needed overtap
L I x 1 1
[action Las Tasnc o Tosc
I 1 1 | |
CE#375 Renames the section title and revises the provision for clarity. Revises the code provision for clarity.




Related Mods: CC103.3 Off-site renewable energy. Off-site energy shall comply with Sections CC103.3.1 and CC103.3.2.
CECPI-5- 21, CC103.3.1 Qualifying off-siteOfsi theds—TFhefollowing i qualifying-off
CED1- 204-22 it oy p £ the folk "
+ +_rretheds_shallbe used—& 1y with Seeti 103.1
P P L
1 facitit £
= :
it term for which th I leased iey-ab ith-oth
BY-5Y i Sy-capacity-along
2 energy i fund ity that install oy-capacity-on-behalf of th
3 Virtuat b b foroff
P P 3 —ap
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By & P BY-OULP! P &
4. Direct FE-sit oy syst d by the building project :
5. Direct access to market: bet th o oy perto-purch oy
6. Green retail pricingtariffs:—aprogram—by—theretait icity—provider—to-provide100-p + gy—to—th
7. Unbundled Renewable Energy Certificates
(RECs):-eertifi p by—th ing th i benefits of oy jon-that 1 from the electri
——
8. Physical renewable energy power purchase agreement
€C103.3.2 Requi for all pi methods. Fhe-fellowing requ hathapply to-all off gy p =
o hods tsed b with-Seeti 1031 shalt b with-at-of th
¥ P P - Pl &
1. The building owner shall sign a legally binding contract or other approved
agreement to procure qualifying off-site renewable energy.
2. The procurement contract shall have duration of not less than 15 years and shall be structured to survive a partial or full transfer of ownership of the property.
3. RECs and-oth i teribut ; ith-the p doff
” halt Iy with-the folt {aned-to-the buildi ject for the duration of the contract
24 phy g-red 8 &P -
3.1. The RECs shall be retained or retired by or on behalf of the property owner or tenant for a period of not less than 15 years.
3.2. The RECs shall be created within a 12-month period of use of the REC.
3.3. The RECs shall be from a generating asset constructed not more than 5 years before the issuance of the certificate of occupancy.
PEN oy - hatinchid £ th ing: ic systems, solar—thermalp plants, b slants and-wind turbines.Th
hattb +
& ysterm:
5. The generation source shall be located where the energy can be delivered to the
building site by any of the following:
th tifity-or distribut ity th t torl ' RTO) thi 1SOs-{elect
o4 ¥ P Y+ g g )
o
5.1. Direct connection to the off-site renewable energy facility.
5.2. The local utility or distribution entity.
5.3. Aninterconnected electrical network where energy delivery capacity between the generator and the building site is available.
6. The-eff-sit g prod hathmaintat 5
that elearly-ass ion to-the building_Record: 4 by the building shall be retained by the butd o made available for i tonby-t
y-assighsp & P I ¥ 3 ¥ 3 ¥
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€C103.3.3 Adjusted off-site renewable energy. The process for calculating the adjusted off-site renewable energy is shown in Equation CC-2.
Equation CC-2
where:
RE e = usted off it renewable enrgy.
PF = . < .
CC103.3.3.1.
RE - - — ety proure enanRES
- Recs- “ . e
€C103.3.3.1 Procurement factors. The procurement factors for renewable energy system compliance alternatives shall be as specified in
Table CC103.2
Delete entire Table CC103.3.3 BEFAULT-OFF-SITE-RENEWABLE ENERGY-PROCUREMENT-METHODS-CLASSES-AND
COEFFICIENTS [Staff Classfication [ Correlates | Energy
orecty  [standara
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CE#376 Adds new Appendix CD.
Related APPENDIX CD THE 2030 GLIDE PATH
Mods: The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.
CEPI- 257-21 User notes
About this appendix: This voluntary appendix is suited for adopting authorities that wish to extend beyond the mandatory provisions of this code toward zero
net energy goals. Appendix CD is intended to be adopted by jurisdictions that will require new construction to operate at zero net energy by the year 2030. It
reduces the net annual energy use of buildings by approximately one- third in comparison with buildings constructed in compliance with the 2021 IECC. It is
assumed that the 2027 and 2030 editions will also reduce energy use by one-third each.
SECTION CD101 COMPLIANCE
CD101.1 Reserved.
€D101.2 Simulated Building Performance compliance. Where compliance is demonstrated using the Simulated Building Performance option of
Section €401.2.1, the percentage of annual energy cost (PAEC), applied to the standard reference design referenced in Equation 4-32, shall be
multiplied by 0.97.
CD101.3 On-site renewable electricity systems. In addition to any renewable energy generation equipment provided to comply with
Section C406.3, buildings shall install equipment for on-site renewable energy generation with a direct current (DC) nameplate capacity
rating of not less than that computed using Equation CD-2.




A4 = CA + SNA/3

AA = Adjusted area, In ft* (m?)
CA = Conditioned area, in ft* (m?)
SNA = Semi-heated and nonconditioned area, in ft* (m?)
Equation CD-2
where
apacity, in DC watts.

REQ ] AA X CFmatlonCDl in ft* (m?).
CF = Capacity ractor from 1able CD101.3, in watts/ft’ (m’)
Exceptions:
1. Any required renewable energy generation capacity in excess of 10 watts per square foot (108 W/m?) of net available roof area is permitted to be provided
using an off-site renewable energy system in accordance with Section CD101.4. For the purposes of this section, net available roof area is the gross roof area
minus the roof area occupied by any combination of skylights, mechanical equipment, vegetated areas, required access pathways, vehicle parking and occupied
roof terrace area.
2. The following buildings are permitted to provide off-site renewable energy generation in accordance with Section CD101.4
in lieu of all or part of the on-site renewable energy generation capacity required by Section CD101.3:
2.1. Any building where more than 50 percent of roof area would be shaded from direct- beam sunlight by existing natural objects or by structures that are not
part of the building for more than 2,500 annual hours between 8:00 a.m. and 4:00 p.m.
2.2. Any building with gross conditioned floor area less than 1,000 square feet (93 m?)
2.3. Any building whose primary roof slope is 2 units vertical in 12 units horizontal (17 percent slope) or greater.
3. Alternate forms of renewable energy generation capacity are permitted where the annual energy generation is not less than that produced by the required
solar capacity, and where annual energy generation is calculated using an approved methodology.
4. All o part of the required renewable energy generation capacity is permitted to be replaced by other efficiency measures provided that such measures will
reduce the annual energy consumption of the building by an amount no less than that which would otherwise be produced annually by the required
renewable energy capacity, as calculated using the Simulated Building Performance compliance path in Section C407 and an approved calculation methodology
for solar production.

TABLE CD101.3
ON-SITE RENEWABLE ELECTRICITY

CLIMATE ZONE CAPACITY FACTOR

1A, 2B, 3B, 3C, 4B and 5B 20wt
0A, 0B, 1B, 2A, 3A and 6B 23w
4A, 4C, 5A, 5C, 6A, 7 and 8 2.6 Wit

For SI: 1 watt per square foot = 10.76 w/m?

CD101.4 Off-site renewable energy. Buildings that qualify for one or more of the exceptions to Section CD101.3 and that do not have on-site renewable energy systems sufficiently sized to fully
comply with Section €D101.3 shall procure off-site renewable energy in accordance with Sections CD101.4.1 through €D101.4.3. Such procured energy shall provide not less than the total
annual required off-site renewable energy determined in accordance with Equation CD-4 and shall be provided in addition to any renewable energy provided to comply with Section C406.3.
Equation CD-3

where:

DEF = Renewable capacity deficit, in DC watts.

REQ = Required on-site capacity in DC watts, from Equation CD-2

INSTL = Installed on-site capacity, in DC watts

Equation CD-4

where:

OFF = Off-site renewable energy to be procured, in kWh/year.

CD101.4.1 Off-site procurement. The building owner shall procure and be credited for the total amount of off-site renewable energy required by Equation CD-4. Procured off-site
renewable energy shal' to not less than one of the following:

ey e DEF = REQ INSTL

2. Financial renewable energy power purchase agreement.

3. Physical renewable energy power purchase agreement

4. Direct ownership.

OFF =44x DEF

5. Renewable Energy Investment Fund.

6. Green retail tariff.

CD101.4.2 Off-site contract. The renewable energy shall be delivered or credited to the building site under an energy contract with a
duration of not less than 10 years. The contract shall be structured to survive a partial or full transfer of ownership of the building
property.  The total required off-site renewable energy shall be procured in equal installments over the duration of the off-site contract.
CD101.4.3 Renewable energy certificate (REC) documentation. The property owner or owner's authorized agent shall demonstrate that
where RECs are associated with on-site and off-site renewable energy production required by Sections CD101.3 and CD101.4, the
following criteria shall be met:

1. The RECs shall be retained and retired by or on behalf of the property owner or tenant for a period of not less than 10 years or the duration of
the contract in Section CD101.4.2, whichever is less.

2. The RECs shall be created within a 12-month period of the use of the REC.

3. The RECs represent a generating asset constructed not more than 5 years before the issuance of the certificate of occupancy.
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CE#377

New Appendix CE. It is not mandatory unless specifically referenced in the adopting ordinance.




Related Mods:

APPENDIX CE REQUIRED HVAC TOTAL SYSTEM PERFORMANCE RATIO (TSPR)

CEPI76-21  |The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.
User notes:
About this appendix: Appendix CE can be adopted for stretch codes and utility incentive certification that requires Total System Performance Ratio (TSPR) analysis where it is
applicable and requires a higher level of performance, saving 5 percent versus minimum efficiency systems.
SECTION CE101 GENERAL
CE101.1 Required HVAC total system performance ratio (TSPR). For jurisdictions that wish to adopt a stretch code or HVAC incentive system, make the following changes to Section C403.
CE101.2 (Replace Section C403.1 with the following) General. Mechanical systems and equipment serving the building heating, cooling, ventilating or refrigerating needs shall comply
with one of the following
1. Sections C403.1.1 and C403.2 through C403.17 and where applicable, Section C409.
2. Data centers shall comply with Sections C403.1.1, C403.1.2 and C403.6 throughC403.17
CE101.3 HVAC total system performance ratio (TSPR). (Add the following three exceptions to Section C409.2)
Exceptions:
1. Buildings with conditioned floor area less than 5,000 square feet (465 m?).
2. Alterations to existing buildings that do not substantially replace the entire HVAC system and are not serving initial build- out construction.
3. HVAC systems meeting or exceeding all the requirements of the applicable target design HVAC system described in
Tables €409.7(1) through €409.7(3).
TABLE CE101.3 MECHANICAL PERFORMANCE FACTORS
OCCUPANCY CLIMATE ZONE
GROUP oA Jos T1a] 18 Jon 28 3a [3[sc Jan Jas] ac TJsa[ss| sc Jeafee [7 T &
Office
(small and B 0.68 [0.68 |os7| 0.67 |0.65 [0.62] 0.67 [««[0.61 [0.76 [os7| 0.74 [os0f 0.73] 0.76 | 0.82]0.79 |0s3] 0.85
medium)®
Office B 0.79 [0.79]°%[ 0.80 [0.75 [0.78[ 0.68 ["[0.73 [o.64 072 060 [0 0.68] 0.60 [0.69[0.67 [0s7[0.67
(large)
Retail 057 [0.54]0%] 052 J0.44 J0.44] 0.41]""J038 J0.43 054 “0.65 [04[ 0.65] 0.64 [ 0.48]0.43 J042] 0.36
H R-1 059 [0.59 [°%°[ 0.60 [0.59 [0.65[ 0.58 [o.69 [0.43 [ose[ 0.49 [03] 0.45] 0.48 [0.33[0.36 [029] 0.25
ot
Multifamily/ R-2 0.61 [0.60 [2%4] 0.60 Jo.62 [0.61] 056 [*"[o.52 [o.50 [o4s[ 0.42 [ostf0.45] 0.36 [ 0.52]0.48 [048] 0.5
dormitory
School/ E (A-3) 0.78 [0.77[07] 0.75 [0.71 [ 0.68] 0.67 [""[o.64 [o.69 [oss[ 0.65 [o7[0.69] 0.58 [0.85]0.76 [o79] 0.73
education
and
libraries
For SI: 1 square foot = = 0.0929 m?.
a. Large office = gross conditioned floor area greater than 150,000 square feet or greater than 5 floors; all other offices are small or medium.
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CE#378 Ads new Appendix CF. It is not mandatory unless specifically referenced in the adopting ordinance.

Related Mods:

APPENDIX CF ENERGY CREDITS

CEPI- 193-21

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.

User notes:

About this appendix: Appendix CF can be adopted by authorities having jurisdiction seeking stretch codes building on the methodology of Section C406.
SECTION CF101 GENERAL

CF101.1 Purpose. The purpose of this appendix is to supplement the International Energy Conservation Code and requires projects to comply with Advanced
Energy Credit Package requirements.

CF101.2 Scope. This appendix applies to all buildings that, in accordance with Section C406.1, are required to comply with Section C406.1.1 or C406.1.2.
SECTION CF102

ADVANCED ENERGY CREDIT PACKAGE

CF102.1 Advanced Energy Credit Package i . The req of this section supersede the requirements of Section C406.1.1. Projects shall comply
with measures from Section C406.2 to achieve the minimum number of required efficiency credits from Table CF102.1(1) based on building occupancy group and
climate zone . Projects with multiple occupancies, unconditioned parking garages and buildings with separate shell-and-core and build- out construction permits
shall comply as follows:

Where a project contains multiple occupancies, credits in Table CF102.1(1) from each building occupancy shall be weighted by the gross floor area
to determine the weighted average project energy credits required. Accessory occupancies shall be included with the primary occupancy group for
purposes of Section C406 and this appendix.

Exceptions:

1. Unconditioned parking garages that achieve 50 percent of the credits required for use groups S-1 and S-2 in Table CF102.1(1).

2. Portions of buildings devoted to manufacturing or industrial use.

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

where:

EEC, = Reduced required energy efiiency credits

EEC__ = Required energy efficiency credis from Table CA06.1.1(1).

SRUM = Suplus fenewable and oad management credi it fom Table C408.1.1(2, SRLM = L0 orallectic of 1 ranewable buildings (excluding emergency —generation); 0.7

for buildings with fossil fuel equipment (excluding emergency generation)
EEC,,q=EECy,;
— {the lesser of: [SRLM};,,, SLRM g x( RLM ., — RLM,00)]}

TABLE CF102.1(1)
ENERGY CREDIT REQUIREMENTS BY BUILDING OCCUPANCY GROUP

BUILDING CLIMATE ZONE

OCCUPANCY
GROUPS

0A |0B 1A |1B 2A 2B| 3A 3B|3C [4A 4B |4C 5158 5C |6A 6B 718

R-2,R-4,and I-1 |179 (174 188 [197 |200] 200|200 2001200 (200 200 | 200 “1200 [200(200 [200[200| 200

-2 78 |75 73 |71 80 9100 85(90 |97 83 90 9190 96 [107 [106 (130 | 117
R-1 106 |100 110|105 [109] 122|123 1251131 (137 129136 ®71139 |147[171 |158[180| 176
B 114]110 (112|115 (108 107|116 1111114 (126 118]123 1125 [125(152 [142[153| 141
A-2 83 |81 82 |82 86 86(108 9197 |126 99 [111 1117 [113[160 [143]163] 151
M 113113 (121|118 [123[ 127|116 1161133 |109 100] 92 991134 1125|171 (146|150 ( 137




E 91 [95 [or [100 [96] 100[105  ioa[101[is[ 1i0mo] *]i17 [122]131 [132]126] 131
SlandS2 |108|106 |111[109 |09 108| 89 106|108 [13¢| 100|1%| |143 |123]200 |190]189 | 148
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TABLE CF102.1(2)
LIMIT TO ENERGY EFFICIENCY CREDIT CARRYOVER FROM RENEWABLE AND LOAD MANAGEMENT CREDITS
BUILDING CLIMATE ZONE
OCCUPANCY  [55™To8  [1A [1B J2A |28 | 3A[3B [aC 4AJ4B [ 4c[5 [sB 5]6A [6B |7]8
GROUPS n .
R-2,R-4,AND -1 |100 [100 [114[110 |113 |91 | 95[115[t01 | 73[102] 99[54[73 [101 [45 [50 |*| 62
1-2 30 |25 |26 [20 |28 |33 |38 B ED 324141 %53 [56 |7| 80
R-1 20 g (20 | 5 |26 |22 |20 ® 19 232428 ®|27 (30 |“] 54
B 25 |19 |18 [20 [15 [15 | 15 B ER 323740 %[22 Ta0 [ 66
A2 S| 5|5 5] 5 5[5 5 |9 5[5 [t o| 5 |32 |19 [°] et
M 5|55 5] 5 BIEERE 515 [5[5] 5 5[5 [5] ©
E 24 |24 |31 [29 |29 |28 | 19 E 333437 =31 (33 [“] 54
SilandS2| 5 | 5 | 5] 5] 5 5[5] 5[5 5[5 [37[1@ | 5 |49 |41 [ 56
Allother| 5 | 6 | 5] 5| 5 sTs =[5 68 |5[ =55 |9 20
SECTION CF103 BUILDINGS WITHOUT HEAT
PUMPS

CF103.1 Buildings without heat pumps. The number of efficiency credits required by Section C406.1.1 shall be multiplied by 1.25 for the following:
1. Buildings using purchased energy that is not electricity for space heating or service water heating .
2. Buildings with electric storage water heaters that are not heat pumps.
3. Buildings with total heat pump space heating capacity less than the space heating load at heating design conditions calculated in accordance with Section C403.1.1.
Exceptions:
1. Portions of buildings devoted to manufacturing or industrial use.
2. Buildings complying with all of the following:
2.1. The building’s peak heating load calculated in accordance with Section C403.1.1 is greater than the building’s peak
cooling load calculated in accordance with Section C403.1.1.
2.2. The building’s total heat pump space heating capacity is not less than 50 percent of the building’s space heating load
at heating design conditions calculated in accordance with Section C403.1.1.
2.3. Any energy source other than electricity or on-site renewable energy is used for space heating only where a heat pump cannot provide the necessary heating energy to satisfy the
thermostat setting.
2.4. Electric resistance heat is used only in accordance with Section C403.4.1.1.
3. Low-energy buildings complying with Section €402.1.1.1.
4. Portions of buildings in Utility and Miscellaneous Group U, Storage Group S, Factory Group F or High-Hazard Group H
5. Buildings located in Climate Zones 0A, 0B, 1A, 18, 2A and 2B.
SECTION CF104 EXISTING BUILDINGS
CF104.1 Additions not served by heat pumps. The number of efficiency credits required by
Section €502.3.7 shall by multiplied by 1.25 for the following
1. Additions using purchased energy that is not electricity for space heating or service water heating .
2. Additions served by electric storage water heaters that are not heat pumps.
3. Additions served by total heat pump space heating capacity less than the peak space heating load at heating design conditions calculated in accordance with Section C403.1.1.
Exceptions: Additions complying with all of the following
1. The addition s peak heating load calculated in accordance with Section C403.1.1 is greater than the addition 's peak
cooling load calculated in accordance with Section C403.1.1.
The addition s total heat pump space heating capacity serving the addition is not less than 50 percent of the addition ’s
space heating load at heating design conditions calculated in accordance with Section €403.1.1.

~

3. Any energy source other than electricity or on-site renewable energy is used for space heating serving the addition only where a heat pump
cannot provide the necessary
eating energy to satisfy the thermostat setting.

4. Electric resistance heat serving the addition is used only in accordance with Section C403.4.1.1
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APPENDIX CG ELECTRIC VEHICLE CHARGING INFRASTRUCTURE

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.
User notes:
About this appendix: Appendix CG can be adopted by authorities having jurisdiction seeking electric vehicle charging infrastructure requirements.

SECTION CG101

ELECTRIC VEHICLE POWER TRANSFER
CG101.1 Definitions.

AUTOMOBILE PARKING SPACE. A space within a building or private or public parking lot, exclusive of driveways, ramps, columns,
office and work areas, for the parking of an automobile.
ELECTRIC VEHICLE (EV). An automotive-type vehicle for on-road use, such as passenger automobiles, buses, trucks, vans,

neighborhood electric vehicles and electric motorcycles, primarily powered by an electric motor that draws current from a building
electrical service, electric vehicle supply equipment (EVSE), a rechargeable storage battery, a fuel cell, a photovoltaic array or
another source of electic current.

ELECTRIC VEHICLE CAPABLE SPACE (EV CAPABLE SPACE). A designated automobile parking space that is provided with

electrical infrastructure such as, but not limited to, raceways, cables, electrical capacity, a panelboard or other electrical distribution
equipment space necessary for the future installation of an EVSE

ELECTRIC VEHICLE READY SPACE (EV READY SPACE). An automobile parking space that is provided with a branch circuit and an outlet, junction box or
receptacle that will support an installed EVSE
ELECTRIC VEHICLE SUPPLY EQUIPMENT (EVSE). Equipment for plug-in power transfer, including: ungrounded, grounded and

equipment grounding conductors; electric vehicle connectors; attached plugs; any personal protection system; and all other fittings,
devices, power outlets or apparatus installed specifically for the purpose of transferring energy between the premises wiring and




the electric vehicle.

ELECTRIC VEHICLE SUPPLY EQUIPMENT INSTALLED SPACE (EVSE SPACE). An

automobile parking space that is provided with a dedicated EVSE connection.

CG101.2 Electric vehicle power transfer infrastructure. Parking facilities shall be provided with electric vehicle power transfer infrastructure in
accordance with Sections €G101.2.1 through CG101.2.6.

CG101.2.1 Quantity. The number of required electric vehicle (EV) spaces, EV capable spaces and EV ready spaces shall be determined in
accordance with this section and Table CG101.2.1 based on the total number of automobile parking spaces and shall be rounded up  to the
nearest whole number. For R-2 buildings, the Table CG101.2.1 requirements shall be based on the total number of dwelling units or the total
number of automobile parking spaces , whichever is less

1. Where more than one parking facility is provided on a building site , the number of required automobile parking spaces

required to have EV power transfer infrastructure shall be calculated separately for each parking facility.

2. Where one shared parking facility serves multiple building occupancies, the required number of spaces shall be determined proportionally based on
the floor area of each building occupancy.

3. Installed electric vehicle supply equipment installed spaces (EVSE spaces) that exceed the mi
minimum requirements for EV ready spaces and EV capable spaces .

mum requirements of this section may be used to meet the

4. Installed EV ready spaces that exceed the minimum requirements of this section may be used to meet the minimum requirements for EV capable spaces .
5. Where the number of EV ready spaces allocated for R-2 occupancies is equal to the number of dwelling units or to the number of automobile parking
spaces allocated  to R-2 , whichever s less, requi \ts for EVSE spaces for R-2 occupancies shall not apply.

6. Requirements for a Group S-2 parking garage shall be determined by the occupancies served by that parking garage. Where new automobile spaces do not
serve specific occupancies, the values for Group $-2 parking garage in Table CG101.2.1 shall be used.

Exception: Parking facilities serving occupancies other than R2 with fewer than 10

automobile parking spaces .

TABLE CG101.2.1

REQUIRED EV POWER TRANSFER INFRASTRUCTURE

OCCUPANCY EVSE EV READY EV CAPABLE SPACES SPACES SPACES
Group A 10% 0% 10%
Group B 15% 0% 30%
Group E 15% 0% 30%
Group F 2% 0% 5%
Group H 1% 0% 0%
Group | 15% 0% 30%
Group M 15% 0% 30%
Group R-1 20% 5% 75%
Group R-2 20% 5% 75%
Groups R-3 and R-4 2% 0% 5%
Group S exclusive of parking 1% 0% 0%
garages
Group S-2 parking garages 15% 0% 30%

CG101.2.2 EV capable spaces. Each EV capable space used to meet the requirements of
Section CG101.2.1 shall comply with the following:

1. A continuous raceway or cable assembly shall be installed between an enclosure or outlet located within 3 feet (914 mm) of the EV capable

space and electrical distribution equipment.
2. Installed raceway or cable assembly shall be sized and rated to supply a minimum circuit capacity in accordance with
Section CG101.

3. The electrical distribution equipment to which the raceway or cable assembly connects shall have dedicated overcurrent protection device

space and electrical capacity to supply a calculated load in accordance with Section CG101.2.5.
4. The enclosure or outlet and the electrical distribution equipment directory shall be marked: “For electric vehicle supply
equipment (EVSE).”

€G101.2.3 EV ready spaces. Each branch circuit serving EV ready spaces used to meet the requirements of Section €G101.2.1
shall comply with the following:

1. Terminate at an outlet or enclosure located within 3 feet (914 mm) of each EV ready space it serves.

2. Have a minimum system and circuit capacity in accordance with Section CG101.2.5.

3. The electrical distribution equipment directory shall designate the branch circuit as “For electric vehicle supply equipment (EVSE)” and the

outlet or enclosure shall be marked “For electric vehicle supply equipment (EVSE).”

CG101.2.4 EVSE spaces. An installed EVSE with multiple output connections shall be permitted to serve multiple EVSE spaces .

Each EVSE installed to meet the requirements  of Section CG101.2.1, serving either a single EVSE space or multiple EVSE spaces , shall comply

with the following:
1. Have a minimum system and circuit capacity in accordance with Section CG101.2.5.
2. Have a nameplate rating not less than 6.2 kW.

3. Re Incated within 2 feet (914 mm) of each FVSF snace it serves.
4. Beinstalled in accordance with Section CG101.2.6.

€G101.2.5 System and circuit capacity. The system and circuit capacity shall comply with Sections CG101.2.5.1 and CG101.2.5.2.

€G101.2.5.1 System capacity. The electrical distribution equipment supplying the branch circuit(s) serving each EV capable space , EV ready space
and EVSE space shall comply with one of the following:

1. Have a calculated load of 7.2 kVA or the nameplate rating of the equipment, whichever is larger, for each EV capable space , EV ready space and
EVSE space .

2. Meets the requirements of Section CG101.2.5.3.1.

€G101.2.5.2 Circuit capacity. The branch circuit serving each EV capable space , EV ready space and EVSE space shall comply with one of the
following:

1. Have a rated capacity not less than 50 amperes or the nameplate rating of the equipment, whichever is larger.

2. Meets the requirements of Section CG101.2.5.3.2.

€G101.2.5.3 System and circuit capacity management. Where system and circuit capacity management is selected in

Section CG101.2.5.1 or CG101.2.5.2, the 1 shall comply with Sections CG101.2.5.3.1 and CG101.2.5.3.2.

€G101.2.5.3.1 System capacity The maximum load on the electrical distribution equipment supplying the branch

circuits(s) serving EV capable spaces , EV ready spaces and EVSE spaces controlled by an energy management system shall be the maximum load
permitted by the energy management system, but not less than 3.3 kVA per space.

€G101.2.5.3.2 Circuit capacity management. Each branch circuit serving multiple EVSE spaces , EV ready spaces or EV capable spaces controlled by
an energy management system shall comply with one of the following:

1. Have a minimum capacity of 25 amperes per space.

2. Have a minimum capacity of 20 amperes per space for R-2 occupancies where all automobile parking spaces

are EV ready spaces or EVSE spaces .

€G101.2.6 EVSE installation. EVSE shall be installed in accordance with NFPA 70 and shall be fisted and labeled in accordance with UL 2202 or UL
2594. EVSE shall be accessible in accordance with Section 1107 of the International Building Code .
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: |APPENDIX CH ELECTRIC-READY COMMERCIAL BUILDING PROVISIONS

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.

User notes:

About this appendix: Appendix CH can be adopted where authorities having jurisdiction seek new building to be electric-ready.

SECTION CH101 GENERAL

CH101.1 Intent. The intent of this appendix is to amend the International Energy Conservation Code to reduce future retrofit costs by requiring commercial buildings with combustion
equipment  to install the electrical infrastructure for electric equipment.

CH101.2 Scope. The provisions in this appendix are applicable to commercial buildings . New construction shall comply with Section CH103.

SECTION CH102 DEFINITIONS

APPLIANCE. A device or apparatus that is manufactured and designed to utilize energy and for which this code provides specific requirements

COMBUSTION EQUIPMENT. Any equipment or appliance used for space heating, service water heating, cooking, clothes drying or lighting that uses a fossil fuel.
COMMERCIAL COOKING APPLIANCES. Commercial cooking appliances used in a co ial food service establishment for heating or cooking food and which produce
grease vapors, steam, fumes, smoke or odors that are required to be removed through a local exhaust ventilation system. Such appliances include deep fat fryers, upright broilers,
griddles, broilers, steam- jacketed kettles, hot-top ranges, under-fired broilers (charbroilers), ovens, barbecues, rotisseries and similar appliances.

SECTION CH103

NEW COMMERCIAL BUILDING

CH103.1 Additional electric infrastructure. Electric infrastructure in buildings that contain combustion equipment shall be installed in accordance with this section.
CH103.1.1 Combustion space heating. Spaces containing combustion equipment for space heating shall comply with Sections CH103.1.1.1, CH103.1.1.2 and CH103.1.1.3
TABLE CH103.1.1

99,69 HEATING DESIGN TEMPERATURE Py

Greater than (°F) Not greater than VA/kBtu/h

50 N/A N/A

45 50 94

40 45 100

35 40 107

30 35 115
25 30 124
20 25 135
15 20 149
10 15 164
5 10 184
0 5 210
-5 0 243
-10 -5 289
-15 -10 293

For SI: °C = [(° F) — 32]/1.8, 1 British thermal unit per hour = 0.2931 kW

3.1.1.1 Designated exterior locations for future electric space-heating equipment. Spaces containing combustion equipment for space heating shall be
designated exterior location(s) shown on the plans and of sufficient size for outdoor space-heating heat pump equipment, with a chase that is sized to accommodate
lines between the exterior location and the interior location of the space- heating equipment, and with natural drainage for condensate from heating operation or a
condensate drain located within 3 feet (914 mm) of the location of the future exterior space-heating heat pump equipment.

.2 Dedicated branch circuits for future electric space-heating equipment. Spaces containing combustion space-heating equipment with a capacity not more than
/h (19 kW) shall be provided with a dedicated 240- volt branch circuit with ampacity of not less than 50. The branch circuit shall terminate within 6 feet (1829 mm) of
heating equipment and be in a location with ready access . Both ends of the branch circuit shall be labeled with the words “For Future Electric Space Heating
nd be electrically isolated. Spaces containing combustion equipment for space heating with a capacity of not less than 65,000 Btu/h (19 kW) shall be provided with a
ated branch circuit rated and sized in accordance with Section CH103.1.1.3, and terminating in a junction box within 3 feet (914 mm) of the location the space heating
equipment in a location with ready access . Both ends of the
branch circuit shall be labeled

“For Future Electric Space Heating Equipment.”

Exceptions:

1. Where a branch circuit provides electricity to the space heating combustion equipment and is rated and sized in accd
Section CH103.1.1.3.

2. Where a branch circuit provides electricity to space cooling equipment and is rated and sized in accordance with
Section CH103.1.1.3.

3. Where future electric space heating equipment would require three-phase power and the space containing cg
equipment for space heating is provided with an electrical panel with a label stating “For Future Electric Space Heating Ef
and a bus bar rated and sized in accordance with Section CH103.1.1.3.

4. Buildings where the 99.6 percent design heating temperature is not less than 50°F (10°C).

rdance with
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CH103.1.1.3 Aliditional space heating electric infrastructure sizing. Electric infrastructure for future electric space heating shall be sized to not less than one of the following:
1. An electrical capacity not less than the space heating heating capacity multiplied by the value in Table CH103.1.1, in accordance with Equation CH-1.

Equation CH-1
VA _=The required
s
2. An electri
the value for
CH-2.
Equation CH-2|
VA _=The required|
s
P _=The Va per kbt
3. Anapprove
on-site renewq
CH103.1.2 Cony

ciectical capasiy of the electical nfrasrucure in vt amps. = The nameplate heating capacity of the combustion equipment n kBtuh. P _ = The VA per kBHulh from Table CHI03.1.1in
P 752 com " g capciy auw s ” VA/KBtU/h.

al capacity not less than the peak space heating load of the building areas served by the space heating combustion equipment, calculated in accordance with Section C403.1.1, m
lhe 99.6 percent design heating temperature in Table CH103.1.1, in accordance with Equation

clctrical capaciy of the electicalinfiastrucure in ot an V4 g = Qo X Peereent gosin heating load of the spaces served by the combustion equipment in kBtu/h.

1 from Table CH103.1.1 in VA/kBtu/h.

d alternate design that uses no energy source other than electricity or

ble energy

fibustion service water heating Spaces containing combustion equipment for service water heating shall comply with Sections CH103.1.2.1, CH103.1.2.2 and CH103.1.2.3.

VA, = Qjecign * P

TABLE CH103.1.2
ALTERNATE ELECTRIC WATER HEATING EQUIPMENT CONVERSION FACTORS (VA/kBtu/h)

99.6% HEATING DESIGN TEMPERATURE P
Greater than ( °F) NOT MORE THAN VA/kBtu/h
55 60 118
50 55 123
45 50 129
40 45 136
35 40 144
30 35 152
25 30 162
20 25 173
15 20 185
10 15 293
5 10 293
0 5 293
Less than 0 °F 293

For SI: °C = [(°F) — 32)/1.8, 1 British thermal unit per hour = 0.2931 kW
CH103.1.2.1 Combustion service water heating electrical infrastructure. For each piece of combustion equipment for wj
with an input capacity of not more than 75,000 Btu/h (22 kW), the following electrical infrastructure is required:
1. Anindividual 240-volt branch circuit with an ampacity of not less than 30 shall be provided and terminate within 6 fi
mm) of the water heater and shall be in a location with ready access .
2. The branch circuit overcurrent protection device and the termination of the branch circuit shall be labeled “For futu
electric water heater.”
3. The space for containing the future water heater shall include the space occupied by the combustion equipment an
a height of not less than 7 feet (2134 mm), a width of not less than 3 feet (914 mm), a depth of not less than 3 feet (914
with a volume of not less than 700 cubic feet (20 m®).
Exception: Where the space containing the water heater provides for air circulation sufficient for the operation|
pump water heater , the minimum room volume shall not be required.
CH103.1.2.2 Designated locations for future electric heat pump water heating equipment. Designated locations for futu|
heat pump water heating equipment shall be in accordance with one of the following:
1. Designated exterior location(s) shown on the plans, of sufficient size for outdoor water heating heat pump
and with a chase that is sized to accommodate refrigerant lines between the exterior location and the interior location of
heating equipment.
2. Aninterior location with a minimum volume the greater of 700 cubic feet (19 822 L) or 7 cubic feet (198 L) per 1,0
(293 W) combustion equipment water heating capacity. The interior location shall include the space occupied by the cof
equipment.
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3. An interior location with sufficient airflow to exhaust cool air from future water heating heat pump equipnfent

provided by not fewer than one 16-inch (406 mm) by 24-inch (610 mm) grill to a heated space and one 8-inch (203 mm)|
more than 10 feet (3048 mm) in length for cool exhaust air.

CH103.1.2.3 Dedicated branch circuits for future electric heat pump water heating equipment. Spaces containifg

combustion equipment for water heating with a capacity  of greater than 75,000 Btu/h (21980 W) shall be provided wi

duct of not

ha

dedicated branch circuit rated and sized in accordance with Section CH103.1.2.4 and terminating in a junction box within 3 feet (914 mm) of the location the
water heating equipment in a location with ready access . Both ends of the branch circuit shall be labeled “For Future Electric Water Heating Equipment.”

Exception: Where future electric water heating equipment would require three-phase power and the main electrical service panel has

@ reserved

space for a bus bar rated and sized in accordance with Section CH103.1.2.4 and labeled “For Future Electric Water Heating Equipment.”

CH103.1.2.4 Additional water heating electric infrastructure sizing. Electric infrastructure water heating equipment with a capacity
than 75,000 Btu/h (21 980 W) shall be sized to accommodate one of the following:

1. An electrical capacity not less than the combustion equipment water heating capacity multiplied by the value in

Table CH103.1.2 plus electrical capacity to serve recirculating loads as shown in Equation CH-3.

2. Analternate design that complies with this code, is approved by the authority having jurisdiction and uses no energy source other than ele
site renewable energy.

of greater

tricity or on-

CH103.1.3 Combustion cooking. Spaces containing combustion equipment for cooking shall comply with Section CH103.1.3.1 or CH103{1.3.2.

CH103.1.3.1 Commercial cooking. Spaces containing commercial cooking appliances shall be provided with a dedicated branch cir
minimum electrical capacity in accordance with Table CH103.1.3.1 based on the appliance in the space. The branch circuit shall term|
3 feet (914 mm) of the appliance in a location with ready access . Both ends of the branch circuit shall be labeled with the words “Fol
Electric Cooking Equipment” and be electrically

isolated.

ViAdy, = Qzapacity X Poy) *+ [Qpacire X 293(VA/(Btwh)]

uit with a
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TABLE CH103.1.3.1
COMMERCIAL COOKING MINIMUM BRANCH CIRCUIT CAPACITY

COMMERCIAL COOKING APPLIANCE MINIMUM BRANCH CIRCUIT CAPACITY
Range 469 VA/KBtu/h
Steamer 114 VA/kBtu/h
Fryer 200 VA/KBtu/h
Oven 266 VA/kBtu/h
Griddle 195 VA/kBtu/h
All other commercial cooking appliances 114 VA/kBtu/h

For SI: 1 British thermal unit per hour = 0.2931 kW

CH103.1.3.2 All other cooking. Spaces containing all other cooking equipment not designated as commercial cooking
appliances shall be provided with a dedicated branch circuit in compliance with NFPA 70 Section 422.10. The branch circuit
shall terminate within 6 feet (1829 mm) of fossil fuel ranges, cooktops and ovens and be in a location with ready access
Both ends of the branch circuit shall be labeled with the words “For Future Electric CookingEquipment” and be electrically
isolated.

CH103.1.4 Combustion clothes drying. Spaces containing combustion equipment for clothes drying shall comply with Section CH103.1.4.1 or
CH103.1.4.2.

CH103.1.4.1 Commercial drying. Spaces containing clothes drying equipment and end uses for commercial laundry
applications shall be provided with conduit that is continuous between a junction box located within 3 feet (914 mm) of the
equipment and an electrical panel. The junction box, conduit and bus bar in the electrical panel shall be rated and sized to
accommodate a branch circuit with sufficient capacity for equivalent electric equipment with equivalent equipment capacity.
The electrical junction box and electrical panel shall have labels stating, “For Future Electric Clothes Drying Equipment.”

CH103.1.4.2 Residential drying. Spaces containing clothes drying equipment, appliances and end uses serving multiple
dwelling units or sleeping areas with a capacity less than or equal to 9.2 cubic feet (0.26 m3) shall be provided with a
dedicated 240-volt branch circuit with a minimum capacity of 30 amperes, shall terminate within 6 feet (1829 mm) of fossil
fuel clothes dryers and shall be in a location with ready access . Both ends of the branch circuit shall be labeled with the
words “For Future Electric Clothes Drying Equipment” and be electrically isolated.
CH103.1.5 On-site transformers. Enclosed spaces and underground vaults containing on- site electric transformers on the building side of|
the electric utility meter shall have sufficient space to accommodate transformers sized to serve the additional electric loads identified in Sections
CH103.1.1, CH103.1.2, CH103.1.3 and CH103.1.4.

CH103.2 Hydronic heating design requirements. For all hydronic space heating systems, the design entering water temperature
for coils, radiant panels, radiant floor systems, radiators, baseboard heaters and any other device that uses hot water to provide heat to a space
shall be not more than 130°F (54°C).

CH103.3 Construction documentation. The construction documents shall provide details for additional electric infrastructure,
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APPENDIX Cl DEMAND RESPONSIVE CONTROLS

CEAPP-01-24

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.
User notes:

About this appendix: Appendix Cl can by adopted by authorities having jurisdiction seeking demand responsive controls to be integrated into heating and cooling systems,
water heating systems and lighting systems.

SECTION CI101

DEMAND RESPONSIVE HEATING AND COOLING SYSTEMS

C1101.1 Demand responsive controls. Electric heating and cooling systems shall be provided with demand responsive controls capable of executing the following
actions in response to a demand response signal :

1. Automatically increasing the zone operating cooling setpoint by the following values: 1°F (0.5°C), 2°F (1°C), 3°F (1.5°C) and 4°F (2°C).

2. Automatically decreasing the zone operating heating setpoint by the following values: 1°F (0.5°C), 2°F (1°C), 3°F (1.5°C) and 4°F (2°C).

Where a demand response signal is not available, the heating and cooling system controls shall be capable of performing all other functions. Where thermostats
are controlled by direct digital control including, but not limited to, an energy management system, the system shall be capable of demand responsive control and
capable of adjusting all thermal setpoints to comply. The demand responsive controls shall comply with either Section CI101.1.1 or CI101.1.2

Exceptions:

. Group | occupancies.

Group H occupancies.

. Controls serving data center systems .

. Occupancies or applications requiring precision in indoor temperature control as approved by the code official .

Buildings that comply with Load Management measure GO2 in Section C406.3.3.

ovE W e

Buildings with energy storage capacity for not less than a 25 percent load reduction at peak load for a period of not less than 3 hours.
€1101.1.1 Air conditioners and heat pumps with two or more stages of control and cooling capacity of less than 65,000 Btu/h. Thermostats for air conditioners and heat
pumps with two or more stages of control and a cooling capacity less than 65,000 Btu/h (19 kW) shall be provided with a demand responsive control that complies with the
communication and performance requirements of AHRI 1380.

€1101.1.2 All other heating and cooling systems. Thermostats for heating and cooling systems shall be provided with a

demand responsive control that complies with one of the following:

1. Certified OpenADR 2.0a VEN, as specified under Clause 11, Conformance.

2. Certified OpenADR 2.0b VEN, as specified under Clause 11, Conformance.

3. Certified by the manufacturer as being capable of responding to a demand response signal from a certified OpenADR 2.0b

VEN by automatically implementing the control functions requested by the VEN for the equipment it controls.

4. IEC 62746-10-1.

5. The communication protocol required by a controlling entity, such s a utility or service provider, to participate in an automated demand response program.




6. The physical configuration and communication protocol of ANSI/CTA 2045-A or ANSI/ CTA 2045-B.

SECTION C1102

DEMAND RESPONSIVE WATER HEATING

CI102.1 Demand responsive water heating. Electric storage water heaters with a rated water storage volume of 40 gallons (151 L) to 120 gallons (454 L) and a
nameplate input rating equal to  or less than 12 kW shall be provided with demand responsive controls in accordance with Table CI102.1.
Exceptions:

1. Water heaters that provide a hot water delivery temperature of 180°F (82°C) or greater.

2. Water heaters that comply with Section IV, Part HLW or Section X of the ASME Boiler and Pressure Vessel Code.

3. Water heaters that use three-phase electric power.

TABLE CI102.1

DEMAND RESPONSIVE CONTROLS FOR WATER HEATING

CONTROLS

EQUIPMENT Manufactured

e Manufactured before 7/1/2025 onerater?l /5025
Electric

storage AHRI Standard 1430 or ANSI/CTA-2045-B Level 1 and also capable of AHRI
water initiating water heating to meet the temperature setpoint in response to a Standard

heaters demand response signal 1430
SECTION CI103

DEMAND RESPONSIVE LIGHTING CONTROLS

C€1103.1 Demand responsive lighting controls. ~Interior general lighting in Group B, E, M and
€405.2.8.1 in not less than 75 percent of the interior floor area.

Exceptions:

S occupancies shall have demand responsive controls complying with Section

1. Where the combined interior floor area of Group B, E, M and § occupancies is less than 10,000 square feet (929 m”).
Buildings where a demand response signal is not available from a controlling entity other than the owner .

Parking garages.

. Ambulatory care facilities.

. Outpatient linics.

Physician or dental offices

o v wN

SECTION CI104 REFERENCED STANDARDS

CI104.1 General. See Table CI104.1 for standards that are referenced in various sections of this appendix. Standards are listed by the standard
identification with the effective date, standard title, and the section or sections of this appendix that reference the standard.

TABLE CI104.1 REFERENCED STANDARDS
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CE#382

Adds new Appendix CJ. It is not

y unless in the adopting ordinance.

Related Mods:

APPENDIX CJ ELECTRICAL ENERGY STORAGE SYSTEM

CEPI-7-21 The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.

User notes:
About this appendix: This voluntary appendix provides requirements for electric energy storage readiness provisions.
SECTION CJ101 ELECTRICAL ENERGY STORAGE SYSTEM
€J101.1 Electrical energy storage system. Buildings shall comply with Section €J101.1.1 or CJ101.1.2.
CJ101.1.1 Electrical energy storage system (ESS) capacity. Each building shall have one or more ESS with a total rated energy capacity and rated power capacity as follows
1. ESS-rated energy capacity (kWh) > 1.0 x installed on-site renewable electric energy system rated power (KWDC).
2. ESS-rated power capacity (kW) > 0.25 x installed on-site renewable electric energy system rated power (kWDC)
Where installed, DC-coupled battery systems shall meet the requirements for rated energy capacity alone.
€J101.1.2 Electrical energy storage system (ESS) ready. Each building shall have one or more reserved ESS-ready areas to accommodate future electrical storage in
accordance with Sections €J101.1.2.1 through €J101.1.2.4.

STANDARD STANDARD NAME SECTIONS HEREIN

ACRONYM REFERENCED

AHRI 1430 (I-  |Demand Flexible Electric Storage Water Heaters (with Table CI102.1

P)—2022 Addendum 1)

ASME BPVC Boiler and Pressure Vessel Code Cl102.1

€J101.1.2.1 ESS-ready location. Each ESS-ready area shall be located in accordance with Section 1207 of the International Fire Code .

€J101.1.2.2 ESS-ready minimum area requirements. Each ESS-ready area shall be sized in accordance with the spacing requirements of Section 1207 of the International Fire Code
and the UL 9540 or UL 9540A designated rating of the planned system. Where rated to UL 9540A, the area shall be sized in accordance with the manufacturer’s instructions.
€J101.1.2.3 Electrical distribution equipment. The on-site electrical distribution equipment shall have sufficient capacity, rating and space to allow the installation of overcurrent
devices and circuit wiring in accordance with NFPA 70 for future electrical ESS complying with the capacity criteria of Section €J101.1.2.4.

€J101.1.2.4 ESS-ready minimum system capacity. Compliance with ESS-ready requirements in Sections €J101.1.2.1

through €J101.1.2.3 shall be based on a minimum total energy capacity and minimum rated power capacity as follows:

1. ESS-rated energy capacity (kWh) > gross conditioned floor area of the three largest floors (ft) x 0.0008 kWh/ft’.

2. ESS-rated power capacity (kW) > gross conditioned floor area of the three largest floors (ft?) x 0.0002 kW/ft’.

SECTION CJ102 REFERENCED STANDARDS

CJ102.1 General. See Table CJ102.1 for standards that are referenced in various sections of this appendix. Standards are listed by the standard identification with the
effective date, standard title, and the section or sections of this appendix that reference the standard.

TABLE CJ102.1 REFERENCED STANDARDS

STANDARD NAME SECTIONS HEREIN REFERENCED




ANSI/CAN/UL Energy Storage Systems and Equipment CJ101.1.2.2
9540—2020
ANSI/CAN/UL Test Method for Evaluating Runaway Fire Propagation CJ101.1.2.2
9540A—2019 Energy Storage Systems
Staf Classfcation | Correates | eneray
oty [stancara
Needed __|overp
L | 1 1 1
E_ s | T Toic ]
1 1 T 1
Related Mods:
CE#383 Adds new Resource CRB.
Related Mods: RESOURCE CRB THE 2030 GLIDE PATH (PRESCRIPTIVE)
Resources are related information that is not part of the code.
User notes:
About this resource: This resource is intended to be adopted by jurisdictions that will require new construction to operate at net zero energy by the year 2030. It reduces the
net annual energy use  of buildings by one-third in ¢ with buildings constructed in compliance with the 2021 IECC. It is assumed that the 2027 and

2030 editions will also reduce energy use by one- third each
ICC Council Policy-49 Note: This resource is an accompaniment to the performance pathway included within Appendix CD and is intended for adopting authorities that wish
to extend beyond the mandatory provisions of this code toward Zero Net Energy goals. For jurisdictions in the United States, compliance options for this prescriptive
path may be limited if using only minimum efficiency mechanical and service water heating equipment. Adopting authorities may need to consider alternative means to
expand methods for compliance under these conditions (see Section C104.1). Adopting authorities should be aware of potential preemption issues based on the Energy Policy
and Conservation Act when evaluating whether to adopt the content in this resource. See the Public Health and Welfare Act, 42 U.S.C. § 6297: Effect on other law. Whether
the content in this resource or @ modification thereof is subject to preemption may depend on court decisions or whether a waiver has been issued by the US
Department of Energy pursuant to 42 U.S.C. § 6297(d).

SECTION CRB101 COMPLIANCE

CRB101.1 Prescriptive compliance. Where compliance is demonstrated using the Prescriptive Compliance option in Section €401.2.1, the number of additional efficiency
credits required by Section C406.1 shall be 1.4 times the number that is required by Section C406.1.1.

Exception: Where a building achieves more renewable and load management credits in Section C406.3 than are required in

Section C406.1.2, surplus credits shall be permitted to reduce required energy efficiency credits as follows:

where:

EEC = Reduced required energy efficiency creds.

d
= Required energy effic

m Table C406.1.1(1).

EECrq=EECwH
— {the lesser of: [SRLM};,, SLRM gy x( RLM ey — RLM)]}

from Section C406.1.2.

xcluding emergency generation).

RLM = Required renewable and load management cr

TABLE CRB101.1
LIMIT TO ENERGY EFFICIENCY CREDIT CARRYOVER FROM RENEWABLE AND LOAD MANAGEMENT CREDITS

BUILDING OCCUPANCY CLIMATE ZONE
GRrouP 0A|OBlAllB 2A[2B] 3A 3BI3CI4AABI45A SBIBCIGAIGBI7I8
R-2, R-4, AND I-1 19|25|27 |29|33|20 15I37I36I |37 |34 Islaelsl |5|
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CE#384

Adds new Resource CRA.

Related Mods:

RESOURCE CRA ALL-ELECTRIC COMMERCIAL BUILDING PROVISIONS

Resources are related information that is not part of the code.

User notes:

About this resource: This resource provides code compliance pathways for commercial buildings intended to result in all-electric buildings for adopting
Jjurisdictions or individual projects.

ICC Council Policy-49 Note: In considering whether to adopt the content in this resource, jurisdictions in the United States should note that federal
law might be found to preempt the provisions it prescribes. See the Public Health and Welfare Act, 42 U.S.C. § 6297: Effect on other law. Whether
the content of this resource or a modification thereof is subject to preemption may depend on court decisions or whether a waiver has been issued
by the US Department of Energy pursuant to 42 U.S.C. § 6297(d).

SECTION CRA101 GENERAL

CRA101.1 Intent. The intent of this resource is to amend the International Energy Conservation Code to reduce greenhouse gas emissions from
buildings and improve the safety and health for commercial building occupants by requiring new all-electric buildings and efficient electrification of existing
buildings .

CRA101.2 Scope. The provisions in this resource are applicable to commercial buildings . New construction shall comply with Section CRA103. Additions,
alterations , repairs and changes of occupancy to existing buildings shall comply with Chapter 5and Section CRA104.

SECTION CRA102 DEFINITIONS

ALL-ELECTRIC BUILDING. A building using no purchased energy other than electricity when utility power is available




APPLIANCE. A device or apparatus that is manufactured and designed to utilize energy and for which this code provides specific
requirements.

COMBUSTION EQUIPMENT. Any equipment or appliance used for space heating, service water heating , cooking, clothes drying, humidification or

lighting that uses fuel gas or fuel oil.
PURCHASED ENERGY. Energy or power purchased for consumption and delivered to the building site.
SUBSTANTIAL IMPROVEMENT. Any repair, reconstruction, rehabilitation, alteration, addition or other improvement of a building or

structure, the cost of which is equal to or greater than 50 percent of the market value of the structure before the improvement. Where the

structure has sustained substantial damage as defined in the International Building Code , any repairs are considered substantial
improvement regardless of the actual repair work performed. Substantial improvement does not include the following:

1. Improvement of a building required to correct health, sanitary or safety code violations ordered by the code official.

2. Alteration of a historic building where the alteration will not affect the building’s designation as a historic building.

SECTION CRA103

NEW COMMERCIAL BUILDINGS
CRA103.1 Application. New commercial buildings shall be all-electric buildings and comply with Section C401.2.1 or C401.2.2.
1. Purchased energy other than electricity shall be permitted where it has been demonstrated to the code official that the building is required by an
applicable law or regulation to provide space heating with an emergency power system or a standby power system.
2. Purchased energy shall be permitted for an emergency power system or a standby power system.
CRA103.2 Electric resistance heating equipment. The sole use of electric resistance equipment and appliances for space and water heating shall be
prohibited other than for buildings or portions of buildings that comply with not less than one of Sections CRA103.2.1 through CRA103.2.8.

CRA103.2.1 Low space heating capacity. Electric resistance appliances or equipment shall be permitted in buildings or areas of buildings not served by a

mechanical cooling system and with a total space heating capacity not greater than 4.0 Btu/h (1.2 watts) per square foot of conditioned space .

CRA103.2.2 Small systems. Buildings in which electric resistance appliances or equipment comprise less than 5 percent of the total system heating capacity

or serve less than 5 percent of the conditioned floor area .

CRA103.2.3 Specific conditions. Portions of buildings or specific equipment and appliances, subject to approval, that require electric resistance heating

and cannot practicably be served by electric heat pumps.
CRA103.2.4 Kitchen makeup air. Makeup air for commercial kitchen exhaust systems required to be tempered by Section 508.1.1
of the International Mechanical Code is permitted to be heated by electric resistance.

CRA103.2.5 Freeze protection. The use of electric resistance heat for freeze protection shall comply with Sections CRA103.2.5.1

and CRA103.2.5.2.

CRA103.2.5.1 Low indoor design conditions. Space heating systems sized for spaces with indoor design conditions of not greater than 40°F (4.5°C) and
intended for freeze protection, including temporary systems in unfinished spaces, shall be permitted to use electric resistance. The building thermal
envelope of any such space shall be insulated in accordance with Section C402.1.

CRA103.2.5.2 Freeze protection system. Freeze protection systems shall comply with Section C403.13.3.

CRA103.2.6 Preheating of outdoor air. Hydronic systems without energy recovery ventilation and that do not use freeze protection fluids shall be
permitted to utilize electric resistance to temper air to not more than 40°F (4.5°C). All systems with energy recovery ventilation shall be permitted to
utilize electric resistance to preheat outdoor air to defrost or temper air entering the energy recovery device and shall comply with one of the
following:

1. Where the space is i idified or has a process application that will maintain the space above 30 percent relative humidity when the outdoor
temperature is not greater than 25°F (-4°C) and the system recovers latent energy, the outdoor air shall not be preheated to greater than 25°F (-4°C).
2. For sensible-only heat recovery outdoor air shall not be preheated to greater than 25°F (-4°C).

3. For all other systems, outdoor air shall not be preheated to greater than 5°F (-15°C).
CRA103.2.7 Small buildings. Buildings with a conditioned floor area of not more than 250 square feet (23.2 m?) and not served by a mechanical space cooling
system shall be permitted to use electric resistance appliances or equipment for space heating.
CRA103.2.8 Supplemental heat. Electric resistance heat shall be permitted as supplemental heat where installed with heat pumps sized in accordance with
Section CRA103.3 and where operated only when a heat pump cannot provide the necessary heating energy to satisfy the thermostat setting.
CRA103.3 Heat pump sizing for space heating. Heat pump space heating systems shall be sized to meet the building heating load at the
greater of 0°F (-18°C) or the 99 percent annual heating dry-bulb for the nearest weather station provided in the ASHRAE Handbook of
Fundamentals . The heat pump space heating system shall not require the use of supplemental electric heat at or above this temperature other than
for defrosting. Lower capacity heat pumps that operate in conjunction with thermal storage shall be permitted if the system meets the requirements
of this section.
CRA103.4 Heat pump sizing for water heating. Heat pump service heating systems shall be sized to meet not less than the building service water heating load
at the greater of 15°F (-9.5°C) or the 99 percent annual heating dry-bulb for the nearest weather station provided in the latest edition of the ASHRAE

of B electric heat shall not be required at or above this temperature other than for temperature maintenance in
recirculating systems and defrosting.
CRA103.5 Heating outside a building. Systems for heating outside a building shall comply with Section C403.13.1.
CRA103.6 Low capacity cooling equipment. Air conditioners with capacities less than 240,000 Btu/h (70 kW) shall be electric heat pump
equipment sized and configured to provide both space cooling and space heating.




SECTION CRA104 EXISTING COMMERCIAL BUILDINGS

CRA104.1 Combustion equipment in additions. Additions shall use no purchased energy other than electricity and new equipment installed to serve additions
shall not use purchased energy other than electricity. Where existing systems using purchased energy other than electricity serve an addition, the existing
building and addition together shall not use more purchased energy other than electricity than the existing building alone.

CRA104.2 Substantial improvement. Buildings undergoing substantial improvements shall be all-electric buildings, comply with

Section C402.5 and meet a site EUI by building type in accordance with ASHRAE Standard 100 Table 7-2a

Exception: Compliance with ASHRAE Standard 100 shall not be required where Group R occupancies achieve an ERI score of 80 or below without on-site
renewable energy included, in accordance with ANSI/RESNET/ICC 301, for each dwelling unit .

CRA104.3 Cooling equipment. New and replacement air conditioners shall be electric heat pump equipment sized and configured to provide both
space cooling and space heating. Any existing

space heating systems, other than existing heat pump equipment, that serve the same zone as the new equipment shall be configured as
supplementary heat in accordance with Section CRA104.6.

CRA104.4 Service water heating equipment. Where water heaters are added or replaced, they shall not use purchased energy other than electricity.
CRA104.5 Furnace replacement. Newly installed warm air furnaces provided for space heating shall be permitted only assupplementary heat
controlled in accordance with Section CRA104.6.

CRA104.6 Heat pump supplementary heat. Heat pumps having combustion equipment or electric resistance equipment for supplementary space or
service water heating shall have controls that limit supplemental heat operation to only those times when one of the following applies:

1. The heat pump is operating in defrost mode.

2. The vapor compression cycle malfunctions.

3. For space heating systems, the thermostat malfunctions.

4. For space heating systems, the vapor compression cycle cannot provide the necessary heating energy to satisfy the

thermostat setting.

5. The outdoor air temperature is less than the design temperature determined in accordance with Section CRA103.3.

6. For service water heating , the heat pump water heater cannot maintain an output water temperature of 120°F (49°C) .

7. For temperature maintenance in service water heating systems.

New supplementary space and service water heating systems for heat pump equipment shall not be permitted to have a heating output capacity
greater than the heating output capacity of the heat pump equipment.

SECTION CRA105 REFERENCED STANDARDS

CRA105.1 General. See Table CRA105.1 for standards that are referenced in various sections  of this resource. Standards are listed by the
standard indentification with the effective date, the standard title, and the section or sections of this resource that reference this standard.

TABLE
CRA105.1
REFERENCED
STANDARDS
STANDARD SECTION HEREIN
ACRONYM STANDARD NAME REFERENCED
ASHRAE Energy Efficiency in Existing Buildings CRA104.2
100—2018
ASHRAE—2017 2017 ASHRAE Handbook of Fundamentals CRA103.3
ANSI/RESNET/ ICC Standard for the Calculation and Labeling of Energy Performance of Dwelling and CRA104.2
301—2022 Sleeping Units using an Energy Rating Index — includes Addendum A, Approved e
July 28, 2022, and Addendum B, Approved October 12, 2022 e
s
nda

Correlates Ne
Directly ede
X q Overlap

Action AS asc o ojic




Code Section
Section R104

Section R202

Figure R301.2(2)

Figure R301.2(3)

R3012210&
R301.22.10.1

R3021

R3023&
subsections.

R30235

R30311,
R303.1.2 & Table
R303.12
R3033

R306.21&
R306.32

Section R307
R31012
R31031
R31L12

R31312

Section R315
R3176
R317.7

R318.753

R31876

R31879

R3195
R31951
Section R320
R3205
R3223
Section R323

R325118&
R325.12

R3304
R3308.1,33082
£33083
RA0L4
Table
RA0L41(2)
Table R403.1.2

RA035 and

subsequent

Figures and
Tables
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Appendix C

Significant Changes to the 2024 IRC

Code Change
Duties and Powers of Buildina Official

Definitions

Ultimate Design Wind Speeds

Allowable Stress Design Ground Snow Loads

Seismic Restraint of Appliances and Equipment
Exterior Walls

Two-Family Dwelings

Verticalyl stacked duplex's

Spray-applied foam plastic
Surface Burnina Characteristics of Foam Plastic
Elevation Requirements for Flood-Resistant Construction

Storm Shelters.
Installation of Carbon Monoxide Alarms
Habitable attics and basements in existing buildings
Sleeping Lofts

Electric Vehicle Charaina Svstems
Automotive Lifts
Stair Nosings.

Landings for Stainways

Stairways in Existing Buildings

Replacement Emeraency Escape & Rescue Openinas
Window Opening Control Device & Fall Protections Device Height
Handrails

Continuity of Handrails
Accessibility for Care Faciliies

Elevators and Platform Lifts

Natural Light & Natural Ventilation
Buildina-intearated Photovoltaic (BIPV ) Svstems
Elevated Photovoltaic (PV) Support Structures

Energy Storage Systems Locations

Energy Storage Systems in Garages & Impact Protection

Soil Tests in Site Class and Seismic Design Category

Table for Properties o Soils Classification

Continuous Footing Requirements in Seismic Design Categories Dy, D; and D,

Crushed Stone Footings for Cast-in Place Concrete Foundations

Explanation Cost
This sect the I-Codes s0
Defintions is a very needed section of the code as it i criical that everyone is alking
abouthe same ting. There wereseveral sctons thathad thei oun dfintions nthem s
nd tothis sect i of of the IRC were in one
location
T s acoratontorto g ez 1 o e it oiors o e Willincrease  The adjustment ot he wind speed map will be an increase or some area of
e cost the country. This currenity has no effect to buidings in SD, s it will not
2022 ASCE/SEI 7 Minimum Design Loads - -
construction create an increase to consiruction in SD
This secton evised to adress ASCE 722 This is not  blarket increase. A more address specific approach i used fo
Willincrease  determine snow loads now tha the previous broader map. As an example
Minimum Design Loads and Associated Criteria for Buildings. Previous editions used e e e SUBR R
‘data for snowfall from 1952 to 1992 and this new document s based on 30 years of ° ol see @ =e by gong liom 40 10 55 1bs, Whe Fiene
construction  stays the same having no effect. Example Sioux Falls Increases ffom 40 to
addiional snow load data
55 while Pierre stays at 40
“This clarifies what s required when there were sections in the code that siated "seismic  Will increase
focesnaccrdance wlh s Gode', Howeverdi give anygidance on how o the cost of This has no effect o any area fo SD
e vt o construciion
The ntent of ©
 rotectonas tose with ot s by assuming & rapersy e
i and divided 1o more clearly
It also recognizes th side by side 0
or stacked units or a combination thereof.
This will
his is an increase cost of construction. Verically stack duplex are at hig
unsprinkler units will require smoke tight constrcution and interlocking smokealsrm increase the |+ % 2 1°7eas€ cost of consiruction, Vertcall stack duplex are at bigher
visk oflfe safety n a ire event. So higher siandard of consiructionhas been
between th e units costof
appied 1 thece ypes of buldings
consiruction
These sections and table were added to reference the applicable standards that govern s
foam plastics
This is fust an editorial cleanuo 0
Could lower cost of accessory structures by alllowing for wet proofing
il now be allowed to have wet-proofing s an option 0 opiions over being required to be rasied above base flood plain elevaion
This section was revised to be consistent with ICC-500 & IBC Section 423 s0
This states that smoke alarms must be listed and installed per ther listina s0
s correlates whatis required in the IFC and IPMC s0
T states ha smoke alarms mustbeisted and ntalle oer e sina s0
This section the ceiling to make it easier to s
find
One may look at this as a cost increase, but the new section allows for more
“This s a new section to the IRC this code cycle. Sleeping lofis are becoming more s usable area in a home, which previously wasn't allowed. So it could also bee
opular and this gives guidance as (o what is acceptable Seen as a cost decrease by not having to design in more space for extra
sleenina araes
vstems are installed. 0
ot i sl 4 et ey must b st and e wich n s
said lfts
o deitonal e)«:emmn e e lorcloson s nosing projections shall be 0
e 0 eceed 113 incnes whor e isrsat coon
Additional d add additonal s
Hesian ootons o doce leaiin e stbched anaes
Thissectons specifially sates tha ateraions {0 existing stars shallnot e required 0 g0 Lo 1L ot eduction fa urisdicion previulsy required seps
comply wih the requirement of new stairs where th existing space & consiruction does.
adecrease e brought up to standard any time they were rebuil.
ot allow a reducton in pitch or siope
“The wording was chanaed o aive options for replacement windows 0
This clarifies the height t device or fal be s
instaled under certain conditions
In prior editions of the IRC, handrails requirements were under both the stairway and s
ramp sections, now it i in a new Handrail section thereby making it easier 1o find.
is now provides clarification fo ineroretation of handrailterminations. 0
“This clarifies that when a p publi ©
the home used by the public must be accessible
“This section was added to bring attention to the contractors of the requirements for 0
elevators
nge was p in nature and easierto s
read and understand
This section was added so it s n line i the IFC 0
“This provides more options in construction with clear requirements for installation. 0
The cost increase is due (o requirements now being applied (0 ESS sysiems
Wilincrease 0 ome. Previously these were rare and now tiat ey re
“This fills in the gaps for opening requirements i the envelope of fre resistive walls  the cost of e ° Y

mimon the code needs i
ahome

becoming more ddress the hazard they pose in

construction

These sections align with the requirements of the IFC. The intent is 10 provide clear
‘methods for providing vehicle impact protection for so\av energy systems & energy 50
storage systems when instal

“This will coincide with IBC Chapter 1613 and ASCE 7. ms with questionable soils  Willincrease
would trigger the requirement for a site-specific site response analysis to identify the Will not effect any region of SD
applicable Site Class and Seismic Desian Cateqory. construction
A new column was added for USDA Textural Soil Classification, this gives the contractor s
another option.
“This table was added to make it easier for understanding and implementation 50
This allows a less ,less $00r possibly _ G1ve @n opton for using crushed stone as your footing when a foundaton
foundation option by allowing the use of crushed stone e fconcrete o footings in % 5P does not retain any soil. Ex. Slab on grade homes = back fil on each side of
ome situations. foundation wall

Reasoning Statement - these statements are excerts from the
prononat of the chanae as submitted to ICC

“The previous editions of ASCE 7 included mapped values for ground
snow load, pg, (GSL) based on a statistical analysis using National
Weather Service snowfall data from 1952 to 1992. This map was first
included in the 1992 edition of ASCE 7 and was updated vith additional
information for the 1995 edition. It has remained essentially as it was in
1995 for each subsequent edition through 2016. Additionally, at the time
that map was generated, the authors (researchers at the Cold Regions
Research and Engineering Laboratory [CRREL] of the US Army Corps,
of Engineers) marked as Case Study or ‘CS' several significant regions,
encompassing large parts of eighteen states, where the statistical
analysis had not been completed or the data were insuficient to perform
the analysis. The CS regions place significant burden on structural
engineers to do snow load hazard analysis, and very ltte guidance has
been provided as to how to conduct such studies

Section 302.35 has been added f recognize tha sacke cuplexes are
erentymor
"o the upper unit e o the tendency of smoke and flames 0
spveed vertically, which increases the risk of charging the upper unit with
moke and cuting off the means of egress and the means of escape.
ihen fr vents ough exeror doorsor windows. Proving a smexe
separation, in adition to the current requirement for a fire-rated
separation, will delay smoke transmission to the upper unit. The
proposed text related to construction of the smoke separation is derived
from the IBC definition of “smoke partition,” which establishes the
performance requirement *..is constructed to limit the transfer of
smoke.”

“This proposal creates a new section for existing stairs that incorporates
provisions from Section AJ109.8 into the main body of the code and
aligns the IRC existing stair requirements with fiexiblity currently found
in IEBC. The proposal provides breaks on full compliance for stai width,
headroom and landings for alterations to existing stairs. The proposal
also gives a break for stair treads and risers that is consistent with a
more general break for existing stairs in IEBC Section 506.3.

“The energy storage system presents a fire hazard to the occupants of
the dwelling. The code already requires a fire protective envelope
‘around ESS but the code has left holes in this envelope, including

penetations an e door. To reduce thechance of e spread and allow

I tof

envelope must e seaed. Thiscan easlybe done by requring o
ated door or eauivalent and fo seal any nenefrafions.

Crushed stone footings for wood foundations and precast concrete
indations are currently permitted in IRC Sections
RA032and 403 4. especively. There i o th wel-estaished
geotechnical practice of using crushed stone underlayment for
foundatons fal pee T propbsal simply allows these praviions (o
also be used for and

foundations


Appendix C


This change s editorial by taking Footnotes out and put them in the actual code:

R02.3:3 Floor Cantllevers lanauage. No chanaes are intended.
Rs0211& This section was added to address the installation of guards and their aiachments to the
Floor Framing Supporting Guards
subsections loor system
RS06.2 Post-Tensioned Siab-on-Ground Floors Thisisa for designing pos slabs on expi stable
This takes the 10-mil requirement that was put adopted in the 2021 code and reduces it
Ro06.3:3 Vapor Retarder ck to the 6-mil requirement that was used i the previous codes.
The changes brought upon to Sectons in the
Re07.2.1 Wood Materials code on decay resistant lumber. creatina less confusion.
Rs07.2:3 Fasteners and Connectors “This section was changed to bring the items inthe foofnotes fo the actual code language.
R507.2.4 Flashing This adds | thatself-adhered membranes shall comply ith FGIA 711
5075 & Three more columns have been added which allows the beams (o be sized more
subsequent Deck Beams ded whic
Tables v
RS075.1,
R507.5.24
T intent of
foric Deck Beam Bearing and Connection to Supports the existing
Fiaures
R507.913 Ledaer to Band Joist Defails “This clarifies the infent s the IRC is currenty writien
R5079.15, Adeck ledger to.a house band joist depends on materials that are free from decay. Itis
R507.9.16, y rical to ensure the band jostof the house floor system does not decay. The IRC has
Ro07.0.1.74  Ledger Flashing, Water-Resistve Barrir, Existing Wals and Exterior Wall Coverings 1o required deck ledgers to be flashed o prevent the eniry of water, howeer there.
R507.9.18 was no guidance. This attempis to provide more detals on how 1o be flashed correctl.
i added o clary how to dimension of the vl
R602103.1 Wall Height for Wood Framing o e e
602105 Construcion of Methods ABW, PFH, PFG, CSW-PF and BV-WSP “This section was modified to remove confusion by users on where to locate the edge of a
ingle porta fram
Tablo RT027(5) - Coninuous nsulion on Walls Wit VeporRetarder and Vapr Retascer The purpose of i coe change was t conrdinate the IR with he 16
There were 3 changes o the section. The first was to line it up with the IBC, the second
R7032 Water-Resistive Barrier give the option offoam plastic insulating sheathing to be used and the third clrifies
re a water-resistve barier is not reauired.
—— Siding Clearance atWall and Adacent Surfaces “This clariies that a minimum of 6 inches s required between this siding and the ground
ind 1/2-inch from other surfaces.
R7033.4 Minimum Fastener Lenath and Penetration Thi s simole clan-un o e code
R7036.1 Application of Wood Shakes and Shingles This provides an alterative for horizontal fuing instalation
RT031L11& s is a code addition to address the requirements for starter sirips and utlty rim for
R70311.12 Starter Strp & Utity Trim va, vinyi siding and
R703.18 Fiber-mat Reinforced Cemeniiious Backer Units “This clarifies the this materialcan be used in an extrior appiicaion
Section R704 Exterior Soffs and Fascias “This adds language on the installation for Fascias

RO05-1.1 and the This adds a new ASTM Standard for synthetic underlayment's and clarifies and

subsequent Underlayment, Types and Application Foorganizes et roauTemen
R90536,
R9055.56,
R9056.5,
R905.7.5,
R905.86,
Roosel 45', Wind Resistance of Roof Coverings T adtesses e vind imitaions e IRC o rof covergs.This s primariya
RO05.11.4,
R905.124,
R905.13.4
R905.14.4 &
R905.16.7
Section 909 Roof Coatings This is a new section that clarifies the code's requirements with the use of roof coatings
This matches up with
RicoL1L Fireplacs Clearenc Section R1001.10 on Hearth extension dimensions
“This section was added stating that if the manufacturer's installation instructions do not
R1005.9 Factory-Built Chimney Offsets address factory-built offsets, no chimney shall have an angle greater than 30 degrees
and not more than 4 elbows
higher energy p some has to do with
Chapter 11 Energy Efficiency e Mt o o
M1411.2,
M1411.3,
M1411.4, Refigeraton Lising,Isaliaton,Fed-nstalled Accessories, Signs & denifcatn, i currently n the general
M14115, harge and Group A2L Refrigerant Piping Testing listing and installation of mechanical equipment
M14116 and
M1411.7
M15026 &
Makeup Air & Closet Installation “This matches the requirements located in the IMC for clothes dryer installations

M15026.1

50
By recommendation of the manfacturers of Hioists and trusses and
consensus of the entire task group this proposal prohibits the use of -
joi u framing
Willincrease Increased requiremenst for Guard post floor framing supports. Also not where the effects of the guard loads are specifically considered in the
the costof  allowing Hoist or enginered truss's to be apart of the direct support (this was ~design of the edge member. This is based upon the imited embedment
construction Supported by the truss manufactuing industry) of fasteners in the thickness of he joist and truss matefials, open
areashvoids, and surfaces where fasteners cannot be used that would
weaken iponent or connections. i
comoonents.
50
s wi
decrease the
cost
50
EY
This wil Self adhering membrane flashing are becoming more common, this new
increase the  fusing a sell achered membrane s flasing s needs o be manactured . requiremets alns W wha i requireforsalf adring memrare
costof tothe FGIA standard. This is a rise in the cost of material used flashings that have been commonly used for window installation for
constructiom many vears
wil
decvease tre
ostin
jrituiy
The change to the tables make deck beam sizing simpler and more clear.
50 Cost of construction could decrease by reducing the probablity of the:
permitting department requiring larger beams than necessary
50
“The primary goals of this proposal are: 1)Support the variety of flashing
methods currently in use. 2)Recognize the different ledger fastening
od Fastened in contact with
Willincrease here will be an increase in material and labor cost. Considering this 'ﬁ:}g’z‘:’:e’ and fastened with 1/2-inch of stacked washer spacing
change is directly related to decks the cost may be minimal as most decks
c:w:s‘cvmzvﬂ change tly related t ;WL' ““ - t B ostaee different cladding materials and types of installations (mamaqe plane,
? large in si back-vented) 4)Recognize the higher risk of cutting into an existing
water resistive barrier for a deck attachment. 5)Recognize that many
houses do not have a water resistive barrier. 6)Protect the house
framing when cladding is replaced with a deck ledger.
EY
e edge of a
single portal frame when applying the braced wall panel spacing rules in
e 10.22. There s disagreement whether the spacing should be.
Willincrease Wih the added note: Headers shall not extend over more than one opening. ~CIR/ 2% Thele 5 Cesarestient WIS 7o S6R000 SIMECE,
Costwillincrease if muliple opens are close enough together where one
the end of the header. Since the ful length of the header is taking shear
header could span muliple openings. By requiring exra studs for the
construction Ioadis out of the top plate, and the purpose of the braced wall panel
additional king studs and also labor associated with th
spacing requirements is to ensure that excessive load does not
accumulate in the top plate, it makes sense that the edge of the portal is
ihe end of the header
50
50
0 previoulsy the code addressed wood siding clearances. This change now
includes vin claddinas i that 6" requirement
s0
s This just adds refrence to current code sections ensuring compliance with
how hortizontal furrina stios are installed
o This gives clarit if the manufactures installation instructions doesn't address
it
50
Over the past few cycies the treatment of exterior wall coverings and
sofits has become separated and addressed in diferent sections of the
code. R704is now an entire section of the code dedicated o sofft and
now fascia. The construction methods for these parts of the exterior of
This will ‘the structure are unique and prior to the last few cycles were not
increase the  Add additional ypes of sofft o the list , which could require more blocking if B e s were

installed on soffits ider tha
falle derthan requirements based on wind performance failures due to lack of

direction. With this change in definitions and resuling other areas of the
code, it will help builders, installers and building officials better
understand how R704 applies and how R703 applies. These defnitions
reate clearer understandina of anolication

costof
installation

© This anacded st o potetial G sl o more pions
$0
$0
$0
S00cpossibly. adcress ofseing chimney s when maacures nsiroclons 0ot adress
annresse e s
Couffe 1w 11107 sttes e 2009 IECC a5 oy incar, Soggest
Femodng ok o 3 et i sndas,
wilincresse L mending chapt 1 o of e R n SDCL 11-10-15. 113 amos
imposil o1l 1 s e i odaye sty Sandac. o

construction making it a required minimum it would give a jurisdication a base

requirement and then build from if they chose to

50 because air
conditioning is
not required

These changes give clear guidance to agencies for the safe use of the new
2L refigerants being used in appliances



M1504.3

M1505.5 and
Table M1505.5

M16022

M2002.4.1

G2407.1

6240712
G2414.6
G2414.9

G2717.7.31

Part Vil

Part Vil

Aopendixes

Exhaust Openings.

Local Exhaust Rates and subsequent Table
Return Air Openings.

Requirements for Pressure Relief Valve Discharge Piping
General
Protection from fumes and aases
Workmanship & Defects
Metallic Pipina Joints and Fitinas
Abandoned Fuel Gas Piping
Plumbing

Electrical

This gives clarification that the openings can be installed per the manufacturer's
installation instruct d Italso added a
section of less distance required where the exhaust opening is above a gravity air intake:
‘opening, operable windows and doors

“This s a code clarification.

“This gives the installer more options for the design of the return air system. Prior to this
return air was not allowed to be taken from the mechanical room or closets.

This is a new section as there was o guidance on how o install the discharge piping
from a pressure refief
“This section was changed by Errata after the first printing as this was a fuel gas standard
that was incorrectly updated
This section was revised to aive better clarification
This section was reformatted onlv
This section was reformatted onlv
“This section was added to give guidance on what needs to be done when an abandoned
ine is brouaht back into service
“The state of SD adopts the UPC and this code is in reference to the IPC, therefore any
chanaes to this part are not conseauential
“The state of SD adopts the NEC and allsingle and two family homes and townhomes
must meet the electrical reauirements of the NEC as adooted.
“The annendixes are not bartof the IRC and must be adooted seoarately.

30 or possibly
adecrease

50

These requirements were in the manufacturer's installation instructions
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Disclaimer

Neither Home Innovation Research Labs, Inc., nor any person acting
on its behalf, makes any warranty, expressed or implied, with respect
to the use of any information, apparatus, method, or process disclosed
in this publication or that such use may not infringe privately owned
rights, or assumes any liabilities with respect to the use of, or for
damages resulting from the use of, any information, apparatus,
method, or process disclosed in this publication, or is responsible for
statements made or opinions expressed by individual authors.

This report may be distributed in its entirety, but excerpted portions
shall not be distributed without prior written approval of Home
Innovation Research Labs.
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ACRONYMS, ABBREVIATIONS, AND DEFINITIONS

ASTM
cy
EA

FT
HR
HVAC
IcC
IECC

IRC
LB
LF
PSF
SF

American Society for Testing and Materials
Cubic yard

Each

Feet

Hour

Heating, ventilation, and air conditioning
International Code Council

International Energy Conservation Code
Inch

International Residential Code

Pound

Linear feet

Pounds per square foot

Square feet
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BACKGROUND

The 2024 International Residential Code (IRC) includes several changes which impact construction costs
for residential construction.? The objective of this analysis was to quantify the incremental construction
cost associated with constructing a house compliant with the 2024 IRC relative to a 2021 IRC baseline.
Home Innovation Research Labs (Home Innovation) estimated the expected cost impacts of selected
code changes provided by the National Association of Home Builders (NAHB) using four single-family,
detached reference houses. Cost estimates are aggregated in ranges of high to low based on various
methods or components that might be used to comply with the code. Results are relative to the
reference house characteristics and configurations; costs may vary substantially for other house designs.

This report does not address any code changes associated with energy efficiency. The energy efficiency
requirements in the IRC (Chapter 11) are the same as the residential provisions in the International
Energy Conservation Code (IECC). These 2024 IRC Chapter 11 code changes will be assessed separately
in an upcoming report by Home Innovation.

METHODOLOGY

The characteristics of the reference houses used for this analysis are summarized below in Table 1. The
reference houses and their site locations were initially defined in a report titled Estimated Costs of the
2015 IRC Code Changes.? The houses were selected for their similarity to new home offerings in the six
metropolitan areas selected as site locations — Miami, FL, Dallas, TX, Los Angeles, CA, Seattle, WA, New
York, NY, and Chicago, IL — and their size proximity to a national average of 2,607 SF. Subsequent reports
added three site locations for assessing energy use: Helena, MT, Duluth, MN, and Fairbanks, AK.
Additional information on the basis for the reference house configurations is provided in Appendix C.
Elevations and floor plans for these reference houses are provided in Appendices D through G. These
reference houses provided the basis to estimate the incremental costs or savings of the code changes
for the 2024 IRC relative to the 2021 IRC.

For this study, construction costs were developed primarily based on RSMeans 2024 Residential Cost
Data, using national average costs for labor and materials.® For specific locations, the national average
costs could be modified by applying the appropriate adjustment factor from RSMeans; selected location
adjustment factors from RSMeans are provided in Appendix B. In some cases, costs were sourced from
material suppliers, online distributor websites, or other relevant sources as applicable to the specific
measure. Costs associated with testing or fees provided by an energy rater, engineer, or other third
party were estimated based on an internet search of associated web sites. Cost details for individual
code changes are provided in Appendix A.

Costs in the results section are reported as cost to consumer. The cost to consumer is calculated by
applying a markup to the builder cost to account for builder overhead and profit. For this analysis, the
cost to consumer is calculated by applying a markup of 1.182 to the builder cost.*

1 International Code Council, www.iccsafe.org/Pages/default.aspx

2 Estimated Costs of the 2015 Code Changes, Home Innovation Research Labs,
www.homeinnovation.com/trends and reports/featured reports/estimated costs of the 2015 irc code changes

3 RSMeans, https://www.rsmeans.com/

4 Average Builder gross margin of 18.2% in 2020 as reported by NAHB in The Cost of Doing Business Study, 2022 Edition

Home Innovation Research Labs July 2, 2024
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The cost to builder represents the cost charged by the subcontractor. RSMeans provides a unit cost
which includes materials, labor, installation equipment (if needed to install materials, i.e., not
permanently installed equipment), subcontractor overhead (overhead burden is applied to labor cost as
a markup of approximately 1.5 although this markup varies by trade) and subcontractor profit (using a
10% markup applied to all costs). For this study, where materials are sourced from national distributor
websites (not RSMeans), a 10% subcontractor profit is added for consistency.

The cost details for individual code changes provided in Appendix A are reported as both cost to builder

and cost to consumer.

Table 1. Features of the Reference Houses

Feature
Square Feet
Foundation
Number of Stories
Number of Bedrooms
Number of Bathrooms
Garage, attached
Heat, Gas Furnace
Cooling, (Electric) central air
Hot Water, Gas 50 gallon tank
9 ft. Ceilings, 1°
8 ft. Ceilings, 2"
Energy Star appliances
Laundry Room
Walls, 2x4 (Climate Zones 1 & 2)
Walls, 2x6 (Climate Zones 3 thru 8)
Basement, Conditioned, Unfinished
Furnace Location
Water Heater Location
Window SF/% gross wall
Roof Pitch

Home Innovation Research Labs

Estimated Costs of the 2024 IRC Code Changes

1
2,607
Slab
1
3
2
2-car
Yes
Yes
Yes
Yes
n/a
Yes
Yes
Yes
n/a
n/a
Attic
Interior
360/18%
12/12

Reference House

2 3
2,607 2,607
Slab Basement
2 1
4 3
2.5 2
2-car 2-car
Yes Yes
Yes Yes
Yes Yes
Yes Yes
n/a Yes
Yes Yes
Yes Yes
Yes n/a
n/a Yes
n/a Yes
Attic Basement
Garage Basement
315/12% 360/18%
6/12 9/12

4
2,607
Basement
2
4
3
2-car
Yes
Yes
Yes
Yes
Yes
Yes
Yes
n/a
Yes
Yes
Basement
Basement
330/12%
4/12
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RESULTS

The estimated incremental construction costs of the selected code changes attributed to the reference
houses are summarized in Table 2. The costs are aggregated by location and house configuration. The
results are reported in ranges of “High” and “Low” based on the code changes that would typically be
applicable to the reference houses in those locations. Note that where a code change results in a cost
savings, the smallest savings is shown as “high” cost, and the largest savings is shown as “low” cost.

Table 3 summarizes the estimated construction costs of selected code changes that are not attributed to
the reference houses and are not included in the aggregated summary. These code changes typically
apply only in specific locations (e.g., hurricane-prone areas or flood zones), to items that would be an
optional feature for most homes (e.g., decks), or to alternative methods of compliance. Those costs can
be added to or subtracted from the aggregated costs in Table 2 as applicable to a particular location or a
specific building.

The overwhelming majority of changes in the 2024 IRC not related to energy efficiency or existing
buildings, identified by NAHB as significant, and provided to Home Innovation for analysis were deemed
to be additional options for compliance with the code, only applicable in specific locations or cases (e.g.,
if a deck is constructed), or only triggered if a product or system requires the use of alternate means and
methods code provisions or a registered design professional. Three significant changes were deemed
applicable to most dwellings constructed under the IRC and are shown in Table 2.

Table 3 includes one code change for existing buildings. Other changes for existing buildings will be
addressed in an addendum to this report.

This report does not address any code changes associated with energy efficiency. The energy efficiency
requirements in the IRC (Chapter 11) are the same as the residential provisions in the International
Energy Conservation Code (IECC). These 2024 IRC Chapter 11 code changes will be assessed separately
in an upcoming report by Home Innovation.

Cost details for individual code changes are provided in Appendix A.

Home Innovation Research Labs July 2, 2024
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Table 2. Estimated Incremental Cost of Selected 2024 IRC Changes attributed to the Reference Houses

Selected
Cities
Climate
Zone
Reference
House
A 2024 IRC
Ref # Description of Change Section
Adds requirements for
R-10 framing at an open floor
edge to support a guard R502.11
(RB173) .
assembly & resist
rotation.
Allows a 6-mil
polyethylene vapor
retarder under a slab-
R-11 on-ground floors instead
(RB175)  of a 10-mil vapor R506.3.3
retarder conforming to
ASTM E1745 Class A
regs.
Modifies the water-
R-20 resistive barrier
(S241.2) requirements for stucco R703.7.3

in dry climates

Total

Miami, Dallas

1&2

1&2

High

$459

(5472)

$0

($13)

Low

S0

(5951)

($1,203)

($2,154)

LA, Seattle, New York

Chicago, Helena Duluth, Fairbanks

3&4 5&6 7&8
1,2,3,&4 3&4 3&4
Cost Range
High Low High Low High Low
$459 S0 $156 $0  $156 $0
(5472) (S957)  ($472) ($957) (S472) ($957)
S0 ($1,270) S0 ($1,270) S0 ($1,270)
($13) (52,227) ($316) ($2,227) ($316) ($2,227)

Table 3. Estimated Incremental Cost of Selected 2024 IRC Changes not attributed to the Reference Houses

Selected
Cities
Climate
Zone
Reference
House
s 2024 IRC
Ref # Description of Change Section
Reorganizes and
R-1 )
(ADM expands the dutn.as ?nd R104
13.2) pov.vt?rs of the Building
Official.
Reorganizes and
Rz g buinge s APPend
(RB7) ’ BO

few items are
substantive.

Modifies the table for
allowable deflection

R-3 under live load to Table

(RB44) exclude guards & R301.7
handrails.
Requires splices in floor,
ceiling, or roof framing
R-4 members not occurring R502.3,
(RBA5) over a bearing point to R802.4.1,
be designed by a R802.5

registered design
professional.

Home Innovation Research Labs

Miami, Dallas

1&2

1&2

High

$597

$1,304

$0

$804

Estimated Costs of the 2024 IRC Code Changes

Low

$74

($1,332)

(5402)

$0

LA, Seattle, New

Chicago, Helena Duluth, Fairbanks

York
3&4 5&6 7&8
1,2,3,&4 3&4 3&4
Cost Range
High Low High Low High Low
$597 $74 $597 $74 $597 $74
$1,304  ($1,720) $875  ($1,720) $875  ($1,720)
$0 (5402) $0 (5402) $0 ($402)
$891 S0 $891 S0 $891 S0
July 2, 2024
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R-5
(RB108)

R-6
(RB149)

R-9
(RB165)

R-12
(RB190)

R-13
(RB226)

R-15
(RM13)

R-16
(RM18)

R-17
(RM19)

R-18
(RM20)

R-19
(5240.2)

Home Innovation Research Labs

Provides an exception
that exterior stairways
to grade with three or
fewer risers may have a
36" wide landing
provided the stairway is
not serving the required
egress door.

Requires markings
where BIPV systems
create hidden electrical
hazards.

Adds a new column with
the USDA Textural Soil
Classification and
indicates which soil
types are unsuitable for
backfill.

Adds prescriptive
requirements for deck
ledger flashing and
requires the water-
resistive barrier to run
behind the ledger.
Provides an additional
method to support
masonry veneer at a
roof-wall intersection.

Adds a compliance
option for location of
exhaust openings above
windows and doors.
Allows taking return air
for HVAC systems from
bathrooms

Allows taking return air
for HVAC systems from
closets

Allows taking return air
for HVAC systems from
mechanical rooms.
Modifies the water-
resistive barrier
requirements for stucco
to apply to all exterior
sheathing.

R318.7.6

R329.6.4

R401.4.1

R507.2.4,
R507.9,
R703.2,
R703.4

R703.8.2.2

M1504.3

M1602.2

M1602.2

M1602.2

R703.7.3

S0

$246

S0

$36

$0

S0

$435

$1,843

$0

$684

Estimated Costs of the 2024 IRC Code Changes

(5798)

$190

($946)

$28

(6328)

(5262)

$198

$0

$0

$369

S0

$246

S0

$36

$0

S0

$435

$1,843

$244

$750

(5798)

$190

($946)

$28

(5328)

(5262)

$198

S0

$0

$369

S0

$246

S0

$36

$0

S0

$435

$1,843

$244

$750

(5798)

$190

($946)

$28

$0

(5262)

$198

$394

$0 ($798)
$246 $190
$0 ($946)
$36 $28
S0 S0
S0 ($262)
$435 $198
$1,843 $0
$244 $0
$750 $394
July 2, 202
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APPENDIX A: COST DETAILS OF INDIVIDUAL CODE CHANGES

R-1: Proposal ADM13.2
IRC R104 Duties and Powers of the Building Official

Summary of Code Change:

The code change replaces the existing Section R104 with a reorganized and expanded set of duties and
powers of the building official, especially regarding the alternative materials and methods provisions.
While it's difficult to assess the full cost impact, two items stand out: (1) R104.2.1 allows the building
official to compel the builder to provide them with a copy of the standard governing a listed product; (2)
R104.2.2.6.2 allows the building official to require a signed and sealed engineering report or engineered
design for an alternative product where an ICC-ES or other evaluation report is not provided.

Cost Implication of Code Change:

This code change may increase the cost of construction where applicable. Analysis is based on the cost
to purchase two example standards and an estimated fee for a structural engineer to provide a report or
engineered design. Costs could be higher where additional standards or engineering time are required.

Applicability of Code Change:
This code change is applicable where the building official requires a copy of a standard or an engineering
report previously not required.

Table Al-1. Estimated Cost Impact of ADM 13.2: example low cost

Quantity, by Reference House Cost, by Reference House

Component Unit Unit Cost 1 2 3 4 1 2 3 4
ASTM E1886-19* EA 63.00 1 1 1 1 63 63 63 63
Total to builder 63 63 63 63
Total to consumer 74 74 74 74

*ASTM E1886-19 Standard Test Method for Performance of Exterior Windows, Curtain Walls, Doors, and Impact Protective Systems

Table A1-2. Estimated Cost Impact of ADM 13.2: example high cost

Quantity, by Reference House Cost, by Reference House

Component Unit Unit Cost 1 2 3 4 1 2 3 4
UL 723* EA 505.00 1 1 1 1 505 505 505 505
Total to builder 505 505 505 505
Total to consumer 597 597 597 597

*UL 723 Test for surface burning characteristics of building materials

Table A1-3. Estimated Cost Impact of ADM 13.2: example engineer's fee

Quantity, by Reference House Cost, by Reference House

Component Unit Unit Cost 1 2 3 4 1 2 3 4
Structural Engineer, fee HR 170.00 2 2 2 2 340 340 340 340
Total to builder 340 340 340 340
Total to consumer 402 402 402 402
Home Innovation Research Labs July 2, 2024
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R-2: Proposal RB7
IRC Appendix BO Existing buildings and structures

Summary of Code Change:

This code change reorganizes and updates the appendix for existing buildings. Many portions of the
code change update terminology and delete provisions and pointers to requirements that are already
found in the body of the code.

Cost Implication of Code Change:

The code change may increase or decrease the cost of construction. A few items in the code change are
substantive. Analysis is based on the cost impact of the following items: (1) Adding a requirement to
provide CO alarms where required by IRC R315.2.2; (2) Removing the requirement for a preliminary
meeting with the building official and permit applicant; (3) Removing the provision allowing a building
official to require an evaluation by a registered design professional for a house undergoing
reconstruction; (4) Adding requirements to provide stairway illumination as well as code-compliant
handrails and guards when stairs are altered; (5) Adding a requirement for a wall-mounted switch
controlling lighting outlets when a room is altered; (6) Removing the requirement for wall and ceiling
finishes in areas being reconstructed to comply with the flame spread and smoke development
requirements of R302.9 and for area separation walls between attached dwelling units to meet R302.

Applicability of Code Change:

Individual items within this code change may be applicable for existing buildings. The total cost would
only apply if all aspects of the work are required as part of the project, but in the more likely scenario
where all items don’t apply, the total provides a range of costs for this code change.

Table A2-1. Estimated Cost Impact of RB7

Quantity, by Reference House Cost, by Reference House
Component, by item # Unit Unit 1 2 3 4 1 2 3 4
Cost

1. Carbon monoxide detector, ¢ 1575 3 2 2 2 501 334 334 334
hardwired
2. Builder/Carpenter* HR 66.40 (1) (1) (1) (1) (66) (66) (66) (66)
3. Structural Engineer fee HR  170.00 (4) (4) (4) (4) (680) (680) (680) (680)
4. Stairway lighting, handrail, 5 155
guards (see details in Table EA e 0 1 0 1 0 2,155 0 2,155

16
A2-2 below)
5. Switch assembly for outlet EA 86.00 1 1 1 1 86 86 86 86
6. Cover existing interior wall
paneling with 1/2" drywall SF 224 (432) (324) (504)  (486) (968) (726) (1,129) (1,089)
(see details in Table A2-3)
Total to builder (1,127) 1,103 (1,455) 740
Total to consumer (1,332) 1,304 (1,720) 875

*Note that a jurisdiction may charge a fee for consultation.

Home Innovation Research Labs July 2, 2024
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Table A2-2. Estimated Cost Impact of RB7 item 4

Component Unit
Lighting electrical circuit, 3-way switch EA
Lighting outlet EA
Lighting fixture EA
Demo existing stair railing, 2 laborer crew, est. HR
Wood stair railing* LF
Wood stair newels EA
Wood stair balusters EA

Total to builder

Unit Cost  Quantity Cost

104.50 2 209
50.00 1 50
85.50 1 86
52.83 2 106
34.90 14 489

239.00 2 478
28.40 26 738

2,155

*Based on the top of the guard is the handrail; costs could be higher if installing a handrail as a separate

component.

Table A2-3. Estimated Unit Cost of RB7 item 6

Component Unit
1/2 gypsum SF
Paint, 2 coats SF

Total to Builder

Unit Cost
1.69
0.55
2.24

Table A2-4. Estimated area of interior wood wall for item 6, using a Family Room, Study, Library, or Flex

Room, by Reference House

Area Unit

Wall area with interior wood paneling SF

Home Innovation Research Labs
Estimated Costs of the 2024 IRC Code Changes

1 2 3 4
432 324 504 486
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R-3: Proposal RB44
IRC Table R301.7 Allowable deflection of structural members

Summary of Code Change:

This code change modifies the table for allowable deflection of any structural member under live load to

exclude guards and handrails.

Cost Implication of Code Change:

This code change may decrease the cost of construction where applicable. Analysis is based on a builder
no longer needing to hire an engineer to calculate the deflection of wood guards for an outdoor deck
and second-story guards for balconies overlooking the first floor for two-story house designs. The high

cost is assumed to be zero.

Applicability of Code Change:

This code change may be applicable for houses with an outdoor deck or second-story balcony.

Table A3. Estimated Cost Impact of RB44

Quantity by Reference House
Component Unit  Unit Cost 1 2 3 4
Structural Engineer fee  HR 170.00 (2) (2) (2) (2)
Total to builder

Total to consumer

Home Innovation Research Labs
Estimated Costs of the 2024 IRC Code Changes

Cost by Reference House

4
(340)
(340)
(402)

July 2, 2024
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R-4: Proposal RB45
IRC R502.3 Allowable joist spans, R802.4.1 Rafter size, and R802.5 Ceiling joists

Summary of Code Change:
This proposal requires splices in floor, ceiling, or roof framing members not occurring over a vertical
support (bearing point) to be designed by a registered design professional.

Cost Implication of the Code Change:

This proposal may increase the cost of construction where applicable, e.g., because a framer cut one set
of joists or rafters too short and field-framed a splice, for which the builder ends up needing to hire an
engineer to run numbers and sketch a repair detail. Analysis is based on the estimated fee for a
structural engineer to provide an engineered design and detail, plus an additional estimated cost to
install a floor joist “sister”. The “low” cost is assumed to be zero.

Applicability of Code Change:
This code change is applicable where there are splices in floor, ceiling, or roof framing that do not occur
over vertical supports.

Table A4. Estimated Cost Impact of RB45

Quantity, by Reference House Cost, by Reference House

Component Unit  Unit Cost 1 2 3 4 1 2 3 4
Structural Engineer, fee HR 170.00 4 4 4 4 680 680 680 680
2x10 blocking, joist sister LF 5.89 0 6 6 6 0 35 35 35
Bolt, w/nut, washer, 3/4 dia, 4" long  EA 4.84 0 8 8 8 0 39 39 39
Total to builder 680 754 754 754
Total to consumer 804 891 891 891
Home Innovation Research Labs July 2, 2024
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R-5: Proposal RB108
IRC R318.7.6 Landings for stairways

Summary of Code Change:

This code change provides an exception that exterior stairways to grade with three or fewer risers

serving a deck, porch, or patio shall have a bottom landing of not less than 36 inches, provided that the
stairway is not the required access to grade serving the required egress door, i.e., instead of a landing

width for the entire stair

Cost Implication of the Code Change:

This code change could decrease the cost of construction where applicable. This change may save the
cost to provide concrete, pavers, or other hardscapes across the entire width of the deck, porch, or patio
where it steps down to grade. Analysis is based on a 20’x14’ deck with steps along one 14’ side; the cost
savings are estimated using a 3’'x3’ concrete landing instead of a 14’x3’ concrete landing.

Applicability of Code Change:

This code change is applicable to exterior stairways to grade, serving deck, porch or patio, with a

maximum of three risers and not serving the required egress door.

Table A5. Estimated Cost Impact of RB108

Quantity by Reference House

Component Unit  Unit Cost 1 2 3 4
Excavate, by hand, heavy soil cY 99.50 (1.2) (1.2) (1.2) (1.2)
Forms, slab on grade LF 5.55 (22) (22) (22) (22)
Concrete, stair landing, cast on ground SF 13.07 (33) (33) (33) (33)

Total to builder

Total to consumer

Home Innovation Research Labs
Estimated Costs of the 2024 IRC Code Changes

Cost by Reference House

1
(122)
(122)
(431)
(675)
(798)

2
(122)
(122)
(431)
(675)
(798)

3 4
(122)  (122)
(122)  (122)
(431)  (431)
(675) (675)
(798) (798)
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R-6: Proposal RB149
IRC R329.6.4 Building-integrated photovoltaic (BIPV) systems

Summary of Code Change:

This code change requires that markings be provided where BIPV systems (PV systems that also function
as a roof covering) are installed in a manner creating areas with electrical hazards that are hidden from

view. The markings must identify hazardous areas to avoid ladder placement. The markings must be

visible from grade beneath the eaves. There is an exception for BIPV systems listed in accordance with
UL 3741 where the removal or cutting away of portions of the BIPV system during firefighting operations

have been determined to not expose a firefighter to electrical shock hazards.

Cost Implication of the Code Change:

This code change will increase the cost of construction where applicable. Analysis is based on the cost to

install BIPV warning labels every 10 feet along roof eaves and rakes.

Applicability of Code Change:
This code change is applicable where BIPV systems are installed.

Table A6. Estimated Cost Impact of RB149

Quantity, by Reference House

Component Unit  Unit Cost 1 2 3 4

Caution Solar Circuit” reflective EA 140 30 20 30 20
label

Labor to install labels HR 66.40 2.5 2 2.5 2

Total to builder

Total to consumer

Home Innovation Research Labs
Estimated Costs of the 2024 IRC Code Changes

Cost, by Reference House

1

42

166
208
246

2

28

133
161
190

3 4
42 28
166 133
208 161
246 190
July 2, 2024
12



R-9: Proposal RB165
IRC R401.4.1 Geotechnical Evaluation

Summary of Code Change:

This code change relocates Table R405.1 to R401.4.1(2), adds a new column with the USDA Textural Soil

Classification, and indicates which soil types are unsuitable for backfill.

Cost Implication of the Code Change:

The code change may decrease the cost of construction. This change enables the use of USDA data and
textural descriptions to ensure builders select a proper soil classification where geotechnical
investigation is not done, so it may save the cost of a soil test report since the USDA information is
available at no cost. Analysis is based on the estimated cost savings of not needing a soil test report.

Applicability of Code Change:
This change is applicable where a soil test is no longer required.

Table A9. Estimated Cost Impact of RB165

Quantity, by Reference House
Component Unit  Unit Cost 1 2 3 4
Soil test report EA 800 (1) (1) (1) (1)
Total to builder

Total to consumer

Home Innovation Research Labs
Estimated Costs of the 2024 IRC Code Changes

Cost, by Reference House

3 4
(800)  (800)
(800)  (800)
(946)  (946)
July 2, 2024
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R-10: Proposal RB173
IRC R502.11 Floor framing supporting guards

Summary of Code Change:
This code change adds requirements for framing at an open floor edge to support a guard assembly and
resist rotation where guards are required.

Cost Implication of the Code Change:

This code change may increase the cost of construction where applicable. Analysis is based on installing
one additional 2x10 at the floor edge of second floor interior openings that overlook the first floor for
the reference houses, additional 2x10 blocking at guard post locations, and additional nailing of the floor
sheathing. Quantities are estimates based on a review of the floors plans of the reference houses. The
“low” cost will be zero for the one-story reference houses.

Applicability of Code Change:
This code change is applicable where a guard assembly is required to protect an interior opening
overlooking the floor below.

Table A10-1. Estimated Cost Impact of RB173: additional 2x10, blocking, and nailing

Quantity, by Reference House Cost, by Reference House

Component Unit  Unit Cost 1 2 3 4 1 2 3 4
Edge framing, additional 2x10 LF 3.95 0 24 0 6 0 95 0 24
Blocking, 2x10, 6' per post (posts 4' o.c.) LF 5.27 0 48 0 18 0 253 0 95
i SR I N
Total to builder 0 376 0 129
Total to consumer 0 445 0 153

Table A10-2. Estimated additional nailing of sheathing per roll brace

Component Unit  Unit Cost Quantity  Cost
Additional nails, 10d common bright (12 per roll
LB . . 2.
brace, plus 12 at edge, approx. 58 nails/pound) >:00 0.5 >0
Additional labor, 3/4 OSB sheathing SF 0.52 2.0 1.04
Total to builder 3.54

Table A10-3. Estimated Cost Impact of RB173: double 2x10 vs single composite rim joist for I-joist system

Quantity, by Ref House Cost, by Reference House
Component Unit  Unit Cost 1 2 3 4 1 2 3 4
Double 2x10 joist LF 7.90 0 24 0 6 0 190 0 47
Composite rim joist, 1.25 x 9.5 LF 343 (24) (6) (82) (21)
Blocking, 2x10, 6' per post (posts 4' o.c.) LF 5.27 0 48 0 18 0 253 0 95
Additional nailing of sheathing at roll
E . 2 11
brace (see details in Table A10-2) A 3.54 0 8 3 0 8 0
Total to builder 0 389 0 132
Total to consumer 0 459 1] 156
Home Innovation Research Labs July 2, 2024
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R-11: Proposal RB175
IRC R506.2.3 Vapor Retarder

Summary of Code Change:

This code change requires a minimum 6-mil polyethylene vapor retarder to be placed under slab-on-
ground floors. This change reverses the change from last cycle that required a 10-mil vapor retarder
conforming to ASTM E1745 Class A requirements.

Cost Implication of the Code Change:

This code change will decrease the cost of construction for all reference houses. Analysis is based on the
cost savings for the reference houses including basements and garages. Note that the vapor barrier is
not required for garages, but garages are included as conventional practice.

Applicability of Code Change:

This code change is applicable for all reference houses.

Table A11-1. Estimated Cost Impact of RB175

Quantity, by Reference House Cost, by Reference House

Component Unit  Unit Cost 1 2 3 4 1 2 3 4
6-mil polyethylene sheeting SF 0.06 2,980 1,480 3,000 1,480 179 89 180 89
10-mil, ASTM E1745 Class A SF 0.33  (2,980) (1,480) (3,000) (1,480) (983) (488) (990) (488)
Total to builder (805)  (400) (810) (400)
Total to consumer (951) (472) @ (957) (472)

Table A11-2. Slab-on-ground floor area by Reference House

Area Unit 1 2 3 4
First floor SF 2,600 1,080
Garage SF 380 400 400 400
Basement SF 2,600 1,080
Total SF 2,980 1,480 3,000 1,480
Home Innovation Research Labs July 2, 2024
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R-12: Proposal RB190
IRC R507.9.1.5 Ledger Flashing, R507.9.1.6 Water-resistive barrier; R703.2 Water-resistive barrier

Summary of Code Change:

This code change adds prescriptive requirements for deck ledger flashing (R507) and requires the water-
resistive barrier to run behind the ledger (R507 and R703). For a deck addition, the code change may
require portions of the existing siding to be removed.

Cost Implication of the Code Change:

The code change may increase the cost of construction where decks are installed. Analysis is based on
the associated cost of providing a seam in the WRB just above the level of the deck ledger that will allow
lapping the upper layer of the WRB over the vertical leg of the ledger flashing; the lower layer of the
WRB needs to extend up far enough past the ledger to create the proper lap between upper and lower
layers of the WRB. The added cost is estimated for the 20-foot long ledger of a 20’ x 14’ deck. A second
cost is developed for an exception that permits the ledger flashing to be place against the face of the
WRB where a self-adhering membrane counterflashing is installed not less than 2 inches over the
vertical leg of the flashing and not less than 2 inches onto the WRB. The costs do not address where
there is a need to remove and reinstall all types of wall cladding.

Applicability of Code Change:

This code change is applicable to houses with decks.

Table A12-1. Estimated Cost Impact of RB190

Quantity by Reference House Cost by Reference House

Component Unit  Unit Cost 1 2 3 4 1 2 3 4
Additional house wrap ~ SF 0.32 42 42 42 42 13 13 13 13
Additional labor, est. HR 66.40 0.25 0.25 0.25 0.25 17 17 17 17
Total to builder 30 30 30 30
Total to consumer 36 36 36 36

Table A12-2. Estimated Cost Impact of RB190: counterflashing exception
Quantity by Reference House  Cost by Reference House

Component Unit  Unit Cost 1 2 3 4 1 2 3 4

Counter flashing, 6" self-

adhered, 25-mil HDPE LF 1.12 21 21 21 21 24 24 24 24
Total to builder 24 24 24 24
Total to consumer 28 28 28 28
Home Innovation Research Labs July 2, 2024
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R-13: Proposal RB226
IRC R703.8.2.2, Figure R703.8.2.2, Figure R703.8.2.2(2) (New)

Summary of Code Change:

This code change provides an additional method to support exterior masonry veneer at a roof-wall
intersection. The change allows a ledger consisting of not fewer than three 2” x 6” sawn lumber
members to be installed above the roof sheathing to support the steel angle and brick (formerly the only
option was to install the wood ledger below the roof sheathing). This option allows using one
continuous piece of flashing installed over the steel angle and ledger instead of multiple pieces of step
flashing over the brick that follow the slope of the roof.

Cost Implication of the Code Change:

The code change may decrease the cost of construction where applicable. Analysis is based on the cost
savings of installing continuous flashing relative to step flashing, plus some additional savings for the
amount of brick veneer displaced by the wood ledger that is now above the roof deck (the size of the
wood ledger is the same for either option).

Applicability of Code Change:
This code change is applicable for house designs with masonry brick veneer and any roof-wall
intersections.

Table A13. Estimated Cost Impact of RB226

Quantity by Reference House Cost by Reference House

Component Unit  Unit Cost 1 2 3 4 1 2 3 4
Flashing, 0.019" aluminum SF 11.29 47 0 531 0 0
Step Flashing, 0.019" aluminum SF 14.46 (47) 0 (680) 0 0
Brick veneer, standard SF 17.95 (16) 0 (281) 0 0
Ledger, 2x6, below roof deck LF 3.24 47 0 152 0 0
Total to builder 0 (278) 0 0
Total to consumer 0 (328) 0 0

Home Innovation Research Labs July 2, 2024
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R-15: Proposal RM13
IRC M1504.3

Summary of Code Change:

This code change adds a compliance option for location of exhaust openings above windows and doors.

The exhaust opening must be located at least 1 foot above a gravity air intake, operable window, and
door (formerly the minimum separation was 3 feet).

Cost Implication of the Code Change:

The code change could decrease construction costs in some cases by reducing exhaust duct length and
number of duct bends. Analysis is based on an estimated reduction in the length of kitchen and
bathroom exhaust ducts. The high cost is assumed to be zero.

Applicability of Code Change:
This code change is applicable for house designs where exhaust openings no longer need to be located
away from windows and doors.

Table A15. Estimated Cost Impact of RM13

Quantity by Reference House Cost by Reference House
Component Unit  Unit Cost 1 2 3 4 1 2 3 4
Bathroom exhaust duct, 6" flexible
insulated; save 4 LF per bathroom LF 9.28 (8) (8) (8) (8) e by a a8
Kitchen exhaust duct, 3.25" x 10"
metal, 22 ga, 3.3 Ibs/ft, save 6 LF LB 7.45  (20) (20) (20) (20) (148) (148) @ (148) (148)
Total to builder (222) (222) (222) (222)
Total to consumer (262) (262) (262) (262)
Home Innovation Research Labs July 2, 2024
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R-16: Proposal RM18
IRC M1602.2 Return Air Openings

Summary of Code Change:

This code change allows taking return air for HVAC systems from bathrooms (formerly prohibited).

Cost Implication of the Code Change:

This code change would increase construction costs where this option is implemented. Analysis is based
on installing a ducted return in each of two bathrooms to represent the high cost. The low cost is based
on installing a transfer grille in each bathroom.

Applicability of Code Change:
This code change is applicable, as an option, to all reference houses.

Table A16-1. Estimated Cost Impact of RM18: High Cost
Quantity by Reference House Cost by Reference House
Component Unit  Unit Cost 1 2 3 4 1 2 3 4

Return branch duct, 5" flexible insulated, 15

16,0 B (R e e LF 8.77 30 30 30 30 263 263 263 263
Return grille, 10x6 EA 52.50 2 2 2 2 105 105 105 105
Total to builder 368 368 368 368
Total to consumer 435 435 435 435

Table A16-2. Estimated Cost Impact of RM18: Low Cost

Quantity by Reference House Cost by Reference House

Component Unit  Unit Cost 1 2 3 4 1 2 3 4
Transfer Grille, 12"x4" Return Air Pathway EA 83.93 2 2 2 2 168 168 168 168
Total to builder 168 168 168 168
Total to consumer 198 198 198 198
Home Innovation Research Labs July 2, 2024
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R-17: Proposal RM19
IRC M1602.2 Return Air Openings

Summary of Code Change:

This code change allows taking return air for HVAC systems from closets (formerly prohibited).

Cost Implication of the Code Change:

This code change would increase construction costs where this option is implemented. Analysis is based
on installing a ducted return and a transfer grille for each closet, 5 closets per reference house.

Applicability of Code Change:

This code change is applicable, as an option, to all reference houses.

Table A17. Estimated Cost Impact of RM19

Component Unit  Unit Cost
Return branch duct, 5" flexible LF 8.77
insulated, 20 LF per closet (5 closets) ’
Return grille, 10x6 EA 52.50
Transfer Grille, 12"x4" Return Air EA 83.93

Pathway
Total to builder

Total to consumer

Home Innovation Research Labs
Estimated Costs of the 2024 IRC Code Changes

Quantity by Reference House

1

100

2

100

3

100

4

100

Cost by Reference House

1

877

263

420

1,559
1,843

2

877

263

420

1,559
1,843

3 4

877 877

263 263

420 420

1,559 1,559

1,843 1,843
July 2, 2024
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R-18: Proposal RM20
IRC M1602.3 Return Air Openings

Summary of Code Change:

This code change allows taking return air for HVAC systems from mechanical rooms (formerly

prohibited).

Cost Implication of the Code Change:

This code change could increase construction costs if this option is implemented. Analysis is based on
the cost to install a ducted return and a transfer grille for a mechanical room or closet, for reference
houses 3 and 4 (the air handler for reference houses 1 and 2 is defined as being located in the vented

attic).

Applicability of Code Change:

This code change is applicable, as an option, to houses with mechanical rooms or closets in conditioned

Table A18. Estimated Cost Impact of RM20

space.
Component Unit  Unit Cost

Return branch duct, 5" flexible insulated LF 8.77
Return grille, 10x6 EA 52.50
Transfer Grille, 12"x4" Return Air Pathway EA 83.93

Total to builder

Total to consumer

Home Innovation Research Labs
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1

2

3

8
1
1

Quantity by Reference House

4

8
1
1

Cost by Reference House

1 2 3 4
70 70
53 53
84 84
207 207
244 244
July 2, 2024

21



R-19: Proposal $240.2
IRC R703.7.3 Exterior plaster (stucco)

Summary of Code Change:

This proposal modifies the water-resistive barrier requirements for stucco to apply to all exterior

sheathing for stucco (formerly limited to wood-based sheathing for stucco).

Cost Implication of the Code Change:

The code change may increase the cost of construction where applicable. Analysis is based on an
example case for a dwelling on a tight lot where a fire-rated wall with gypsum board sheathing is
required along one side of the house. The cost is based on one additional WRB layer using drainable
housewrap in dry climates (B) and a drainable layer using a drainage mat (rainscreen) in moist climates

(A and C).

Applicability of Code Change:

The code change is applicable for dwellings with stucco assemblies containing non-wood-based exterior

334
334
394

Cost by Reference House

a4
611

sheathing.
Table A19-1. Estimated Cost Impact of $240.2 in Dry Climates (B)
Quantity by Reference House Cost by Reference House

Component Unit  Unit Cost 1 2 3 4 1
Housewrap, drainable SF 0.46 675 684 750 722 312
Total to builder 312
Total to consumer 369

Table A19-2. Estimated Cost Impact of $240.2 in Moist Climates (A and C)
Quantity by Reference House
Component Unit  Unit Cost 1 2 3 4
Drainage Mat (Rainscreen), 3/16" SF 0.85 675 684 750 722

Total to builder

Total to consumer

Home Innovation Research Labs
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722
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R-20: Proposal $241.2
IRC R703.7.3 Water-resistive barriers (Stucco), R703.7.3.1 Dry climates

Summary of Code Change:

This code change modifies the second option for water-resistive barriers for stucco in dry climates. The
second option now specifically allows a means of drainage complying with Section R703.7.3.2 Moist or
marine climates.

Cost Implication of the Code Change:

The code change may decrease construction costs in some cases. Analysis is based on the case where
the water-resistive barrier is separated from the stucco using a drainable house wrap product with a
drainage efficiency of not less than 90% (in accordance with R703.7.3.2 option 2) instead of a designed
drainage space using %” vertical furring.

Applicability of Code Change:

This code change is applicable for houses in dry climates with stucco exterior wall cladding.

Table A20. Estimated Cost Impact of S240.2 in Dry Climates (B)

Quantity by Reference House Cost by Reference House
Component Unit  Unit Cost 1 2 3 4 1 2 3 4

WRB, second layer,

:zt?:f’e:g'(‘:_g;, — SF 044 2,070 2,808 2,300 2,964 911 1,236 1,012 1,304

StuccoWrap)

Furring, wood 1" x 2" SF 0.80 (2,070) (2,808) (2,300) (2,964) (1,661) (2,253) (1,846) (2,379)

Total to builder (750) (1,018) (834) (1,074)

Total to consumer (887) (1,203) (985) (1,270)
Home Innovation Research Labs July 2, 2024
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State
Alabama
Alabama
Alaska
Arizona
Arizona
Arkansas
California
California
California
California
Colorado
Colorado
Colorado
Connecticut

Delaware

District of
Columbia

Florida
Florida
Florida
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
lowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi

Missouri

APPENDIX B: LOCATION ADJUSTMENT FACTORS

Table B1. Cost Adjustment Factor by Location*

City
Birmingham
Mobile
Fairbanks
Phoenix
Tucson
Little Rock
San Diego
Los Angeles
Riverside
San Francisco
Boulder
Colorado Springs
Denver
New Haven

Dover

Washington, D.C.

Fort Meyers
Miami
Orlando
Tampa
Atlanta
Honolulu
Boise
Chicago
Indianapolis
Des Moines
Wichita
Louisville
Baton Rouge
Portland
Baltimore
Boston

Ann Arbor
Minneapolis
Biloxi

Springfield

Factor
0.892
0.871
1.163
0.908
0.883
0.846
1.096
1.125
1.101
1.260
0.873
0.876
0.918
1.062
1.051

0.980

0.866
0.887
0.888
0.880
0.912
1.220
0.935
1.172
0.920
0.960
0.874
0.913
0.879
0.971
0.959
1.124
0.971
1.067
0.848
0.895

State
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
New York
New York
North Carolina
North Carolina
North Carolina
North Dakota
Ohio
Oklahoma
Oklahoma

Oregon

Pennsylvania
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Texas

Texas

Texas

Utah

Utah

Utah
Vermont
Virginia
Virginia
Washington
West Virginia
Wisconsin

Wyoming

City
Billings
Omaha
Las Vegas
Portsmouth
Jersey City
Albuquerque
Long Island City
Syracuse
Charlotte
Hickory
Raleigh
Fargo
Columbus
Oklahoma City

Tulsa
Bend

Norristown
State College
Providence
Greenville
Sioux Falls
Memphis
Austin

Dallas
Houston

San Antonio
Ogden

Provo

Salt Lake City
Burlington
Fairfax
Winchester
Tacoma
Charleston
La Crosse

Casper

Factor
0.919
0.922
1.067
0.947
1.110
0.898
1.279
0.993
0.886
0.853
0.850
0.896
0.931
0.881
0.852

0.984

1.038
0.959
1.058
0.878
0.925
0.896
0.863
0.852
0.866
0.854
0.886
0.899
0.914
0.947
0.926
0.883
1.040
0.949
0.950
0.905

*Source: RSMeans Residential Cost Data 2024. Sample cities are listed in this table; check RSMeans for additional locations.
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APPENDIX C: REFERENCE HOUSES

The reference houses used for this analysis and their site locations were initially defined in a report
titled Estimated Costs of the 2015 IRC Code Changes.”> The houses were selected for their similarity to
new home offerings in the six metropolitan areas selected as site locations — Miami, FL, Dallas, TX, Los
Angeles, CA, Seattle, WA, New York, NY, and Chicago, IL — and their size proximity to a national average
of 2,607 SF. Subsequent reports added three site locations for assessing energy use: Helena, MT, Duluth,
MN, and Fairbanks, AK. Additional information on the basis for the reference house configurations is
provided below. Elevations and floor plans are provided in Appendices D through G.

Estimated Costs of the 2015 IRC Code Changes

Reference House Configurations

The four Reference House designs used in this analysis are based on the data contained in the Census
Bureau report, Characteristics of New Single-Family Construction Completed.® The report provides
information about building foundation type (Table C1) and number of stories for new single-family
detached construction over the previous nine-year period. (Table).

Table C1. New Construction Foundation Types

Slab 54%
Crawlspace 17%
Basement 30%

Table C2. New Construction Number of Stories

One-story 53%
Two-story 43%
Three-story 3%

The Census data supports defining the four reference houses as follows to encompass approximately
85% of the last decade’s new single-family construction:

e One-story on slab foundation
e Two-story on slab foundation
e One-story on basement foundation
e Two-story on basement foundation

Table C3 covers the locations where each type of Reference House foundation would be pragmatically
constructed. All these selected cities, except Chicago, lie within the top ten states for construction starts
in 2013.7 Chicago was selected to represent a Climate Zone 5 house.

5 Estimated Costs of the 2015 Code Changes, Home Innovation Research Labs,
www.homeinnovation.com/trends and reports/featured reports/estimated costs of the 2015 irc code changes

6 Characteristics of New Housing, U.S. Census Bureau, www.census.gov/construction/chars/completed.html
7 Housing Construction Starts, www.census.gov/construction/bps/pdf/2013statepiechart.pdf
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Table C3. Sites for Reference Houses
Climate

Reference House 1 2 3 4
Zone

Foundation Slab Slab Basement Basement
Miami 1 X X

Dallas 2 X X

Lose Angeles 3 X X

Seattle 4 X X X X
New York 4 X X X X
Chicago 5 X X
Fairbanks 8 X X

Based on data from Home Innovation’s 2013 Annual Builder Practices Survey®(ABPS), the typical Heating,
Ventilation, and Air Conditioning (HVAC) systems used in new houses are summarized in Table C4.
According to the ABPS, 44% of new homes are cooled with a central air conditioner. These results
influenced the selection of a gas furnace with a central (electric) air conditioner as the HVAC system in
each of the reference houses.

Table C4. Typical HVAC Systems Supplied with New Houses

Feature % of Stock
Furnace or Boiler, natural gas or propane 48%
Central Air Conditioner, electric 44%
Standard Heat Pump with Backup Heat 41%
Geothermal Heat Pump 4%
Electric furnace, baseboard, or radiant 4%
Furnace or Boiler, oil 2%

The furnace location has been designated as a platform in the attic for both slab reference houses, a
practice that is common in Florida and Texas, where the weather is temperate year-round, and thus, the
location is practical. A house built on a slab foundation in a cold climate zone would have the HVAC and
water heating equipment located within conditioned space.

Reference House Features
The statistics presented in the foregoing tables support Reference House features that are detailed in
Table C5.

Table C5. Features of the Reference Houses
Reference House

Feature 1 2 3 4
Square Feet 2,607 2,607 2,607 2,607
Foundation Slab Slab Basement Basement
Number of Stories 1 2 1 2
Number of Bedrooms 3 4 3 4
Number of Bathrooms 2 2.5 2 3
Garage, attached 2-car 2-car 2-car 2-car
Heat, Gas Furnace Yes Yes Yes Yes
Cooling, (Electric) central air Yes Yes Yes Yes
Hot Water, Gas 50 gallon tank Yes Yes Yes Yes
9 ft. Ceilings, 15t Yes Yes Yes Yes
8 ft. Ceilings, 2nd n/a n/a Yes Yes
Energy Star appliances Yes Yes Yes Yes

8 Annual Builder Practices Survey, www.homeinnovation.com/trends and reports/data/new_construction
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Laundry Room

Walls, 2x4 (Climate Zones 1 & 2)
Walls, 2x6 (Climate Zones 3 thru 8)
Basement, Conditioned, Unfinished
Furnace Location

Water Heater Location

Window SF/% gross wall

Cladding [removed for 2024 study]
Roof Pitch

Home Innovation Research Labs

Yes
Yes
n/a
n/a
Attic
Interior
360/18%
Brick, 4 sides
12/12

Estimated Costs of the 2024 IRC Code Changes

Yes

Yes

n/a

n/a

Attic
Garage
315/12%

Brick, 4 sides
6/12

Yes

n/a

Yes

Yes
Basement
Basement
360/18%

Brick, 4 sides
9/12

Yes
n/a
Yes
Yes
Basement
Basement
330/12%
Stucco
4/12
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APPENDIX D REFERENCE HOUSE 1: ONE-STORY SLAB FOUNDATION

Courtesy: LionsGate Homes at The Creekside
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APPENDIX E REFERENCE HOUSE 2: TWO-STORY SLAB FOUNDATION

SUITE

U FAMILY

MASTER

pWNlL\\" LALNDRY L‘.___

Home Innovation Research Labs
Estimated Costs of the 2024 IRC Code Changes

ENTR
pENTRE —
| D
“TMNG/FLEX | | FOYER
P\ /o
%t A 2 CAR GARAGE

=

BEDROOM 2

GAME ROOM

BEDROOM 4

July 2, 2024
29



APPENDIX F REFERENCE HOUSE 3: ONE-STORY BASEMENT FOUNDATION

Courtesy: K Hovnanian Four Seasons at New Kent Vineyards
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APPENDIX G REFERENCE HOUSE 4: TWO-STORY BASEMENT FOUNDATION

Courtesy: Lennar at Sorento Estates
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