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CHAPTER 1[CE]
SCOPE AND ADMINISTRATION

PART 1 - SCOPE AND APPLICATION

SECTION C101
SCOPE AND GENERAL
REQUIREMENTS

C101.1 Title.

This code shall be known as the 20XX
CARICOM Regional Energy Efficiency Building
Code and shall be cited as such. It is referred
to herein as “this code.”

C101.2 Scope.

2018 IECC shall apply.

C101.2.1 Appendices.
Provisions in the appendices shall not
apply unless specifically adopted.

C101.3 Intent.
2024 IECC shall apply.

C101.4 Compliance. 2024 IECC shall apply.
C101.4.1 Mixed residential and commercial
buildings.

2018 IECC shall apply.

C101.4.2 Compliance materials.

The official code shall be Permittedy to
approve specific computer “software,
worksheets, compliance manualsyand other
similar materials that meetithe intent of this
code.

SECTION C102
APPLICABILITY

C102.1 Applicability.

2024 |ECC shall apply.

C102.1.1 ‘Mixed residential and commercial
buildings:

Building which includes both residential
building and commercial building portions.

C102.2 Other laws.

The provisions of this code shall not be
deemed to nullify any provisions of National
law.

C102.3 Applications of references.
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References to chapter or section numbers, or
to provisions not specifically identified by
number, shall be construed to refer to such
chapter, section or provision of this code.

C102.4 Referenced codes and standards.

The codes and standards referenced in this
code shall be those listed in Chapter 6; and
such codes and standards shall be considered
as part of the requirements ofsthis‘code to the
prescribed extent of each suchfreference and
as further regulated in Sections
C102.4.1 and C102.4s2.

C102.4.1 Conflicts.

Where a conflict “exists between the
provisions of this “Code/Standard and any
applicable ‘national law, regulation, or code
adopted or approved by the Authority Having
JurisdictioA™ (AHJ), the national law,
regulation, or code shall apply.

Where a conflict exists between the
provisions of this Code/Standard and a
referenced code or standard, the provisions of
this Code shall apply, unless the applicable
provision of this Code expressly states
otherwise.

C102.4.2 Provisions in referenced codes and
standards.

Where the extent of the reference to a
referenced code or standard includes subject
matter that is within the scope of this code,
the provisions of this code, as applicable, shall
take precedence over the provisions in the
referenced code or standard.

C102.5 Partial invalidity.

If a portion of this code is held to be illegal or
void, such a decision shall not affect the
validity of the remainder of this code.

PART 2 - ADMINISTRATION AND
ENFORCEMENT

SECTION C103
CODE COMPLIANCE AGENCY


https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch06/4255
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C103.1 Creation of enforcement agency.
2024 IECC shall apply

C103.2 Appointment.
2024 IECC shall apply

C103.3 Deputies.
2024 IECC shall apply

SECTION C104
ALTERNATIVE MATERIALS, DESIGN
AND METHODS OF
CONSTRUCTION AND EQUIPMENT

C104.1 General.

The provisions of this code are not intended
to prevent the installation of any material or
to prohibit any design or method of
construction not specifically prescribed by this
code, provided that any such alternative has
been approved. The code official shall have
the authority to approve an alternative
material, design or method of construction
upon the written application of the owner or
the owner’s authorized agent. The code
official shall first find that the proposed
design is satisfactory and complies with the
intent of the provisions of this code, andthat
the material, method or work offerechis, for
the purpose intended, not, less than “the
equivalent of that prescribed in, this cade in
quality, strength, effectiveness, fire
resistance, durability, energy conservation
and safety. The code officialshall respond to
the applicant, in wfiting, ‘stating the reasons
why the altérnative was approved or was
not approved.

C104.1.1 Abovecode programs.

2024 IECCshall apply.

SECTION C105
CONSTRUCTION DOCUMENTS

C105.1 General.

Construction documents and other
supporting data shall be submitted, as
required by the competent code authority
having jurisdiction in a digital format allowed
by the code official, with each application for
a permit.
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Construction documents and supporting data
shall be submitted with each permit
application, in the number of copies required
by the authority having jurisdiction, or in
digital format if permitted by the code official.
The construction documents shall be
prepared by a registered desigh
professional where required by the statutesof
the jurisdiction in which the project.is to be
constructed. Where special conditions\exist;
the code official is authorized to require
necessary construction  documentsto © be
prepared by a registered desigmprofessional.
Exception: The code _officialisfauthorized to
waive the requirements \for construction
documents or otherw, supporting data if
the code official,determines they are not
necessary to_confirm®compliance with this
code.

C105:2 Information
documents.

2024 IECC shall apply.
C105.2.1 Building thermal
depiction.

2024 IECC shall apply.

on construction

envelope

C105.3 Examination of documents.
2024 IECC shall apply.
C105.3.1 Approval
documents.

2024 IECC shall apply.
C105.3.2 Previous approvals.

2024 IECC shall apply
C105.3.3 Phased approval.

2024 |ECC shall apply.

of construction

C105.4 Amended construction documents.
2024 |ECC shall apply.

C105.5 Retention of
documents.
2024 IECC shall apply.

construction

C105.6 Building documentation and closeout
submittal requirements.
2024 IECC shall apply.
C105.6.1 Record documents.
2024 IECC shall apply.
C105.6.2 Compliance documentation.
2024 IECC shall apply.
C105.6.3 Systems operation control.
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2024 IECC shall apply.

SECTION C106
FEES

C106.1 Fees.
2024 IECC shall apply.

C106.2 Schedule of permit fees.
2024 IECC shall apply.

C106.3 Valuation of work.
2024 IECC shall apply.

C106.4 Work commencing before permit
issuance.
2024 IECC shall apply.

C106.5 Related fees.
2024 IECC shall apply.

C106.6 Refunds.
2024 IECC shall apply.

SECTION C107
INSPECTIONS

C107.1 General.

Construction or work for which a permitsis
required shall be subject to inspection 4y
the code official, his or her designated agent
or an approved agency, and stich éenstruction
or work shall remain visibleyand, able to be
accessed for inspection purposes
until approved. Approvalyasha result of an
inspection shall not_be construed to be an
approval of a violationsof the provisions of this
code or @f othengordinances of the
jurisdiction. Thspections presuming to give
authoritysto violaté or cancel the provisions of
this code Jor of other ordinances of the
jurisdictiondshall not be valid. It shall be the
dutyrof the permit applicant to cause the work
to remain visible and able to be accessed for
inspection purposes. Neither the official
code nor the jurisdiction shall be liable for
expense entailed in the removal or
replacement of any material, product, system
or building component required to allow
inspection to validate compliance with this
code.
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C107.2 Required inspections.
2024 IECC shall apply.

C107.2.1 Footing and foundation insulation.
2024 IECC shall apply.
C107.2.2 Building thermal envelope.
2024 IECC shall apply.

C107.2.3 Plumbing system.
2024 IECC shall apply.
C107.2.4 Mechanical system.
2024 IECC shall apply.
C107.2.5 Electrical system.
2024 IECC shall apply.
C107.2.6 Final inspection.
2024 IECC shall apply»

C107.3 Reinspections
2024 IECC shall apply.

C107.4 Approvediinspection agencies.
2024 |IE€E,shall apply.

C107.5 Inspection requests.
2024 IECGshall apply.

C107.6 Reinspection and testing.
2024°1ECC shall apply.

SECTION C108
NOTICE OF APPROVAL

C108.1 Approval.
2024 IECC shall apply.

C108.2 Revocation.
2024 IECC shall apply.

SECTION C109
MEANS OF APPEALS

C109.1 General.

In order to hear and decide appeals of orders,
decisions or determinations made by the code
official relative to the application and
interpretation of this code, there shall be and
is hereby created a board of appeals. The
board of appeals shall be appointed by the
governing authority and shall hold office at its
pleasure. The board shall adopt rules of
procedure for conducting its business, and
shall render all decisions and findings in
writing to the appellant with a duplicate copy

4
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to the code official.

C109.2 Limitations on authority.
2024 IECC shall apply.

C109.3 Qualifications.
2024 IECC shall apply.

C109.4 Administration.
2024 IECC shall apply.

SECTION C110

STOP WORK ORDER

C110.1 Authority.
2024 IECC shall apply.

C110.2 Issuance.
2024 IECC shall apply.

C110.3 Emergencies.
2024 IECC shall apply.

C110.4 Failure to comply.
2024 IECC shall apply.

CHAPTER 2[CE]
DEFINITIONS

SECTION C201
GENERAL

C201.1 Scope.
2024 IECC shall apply.

C201.2 Interchangeability.
2024 IECC shall apply.

C201.3 Terms defined in other codes.

Terms that are not defined in this code but are
defined in the International Building Code
International Fire Code, International Fuel/Gas
Code, International Mechanical Code,
International  Plumbing Code” . or “the
International Residential Codéyshall have the
meanings ascribed to them in thiose, codes.

C201.4 Terms not defined.

2018 IECC shall apply.

General Terminology "Note: Throughout this
document, references to “federal” and “state”
have been replaced, with the term “national,”
where applicable, to reflect the governance and
regulatory contextef Caribbean Member States.

SECTION C202
GENERAL DEFINITIONS

In addition to the definitions provided by IECC, the
follewing shall be included.

W-FACTOR (PSI-FACTOR).

The heat loss factor per unit length of a thermal
bridge characterized as a linear element of a building
thermal envelope

AUTHORITY HAVING JURISDICTION.
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An organization, office, V\individual or local
government agency responsible for enforcing the
requirements of@a code or standard, appointing code
officials, or fér approving equipment, materials, an
installation, or.a procedure.

INTEGRATED, COEFFICIENT OF PERFORMANCE
(ICOPC):

Asingle-number figure of merit expressing cooling
part-load COP efficiency for commercial unitary air-
conditioning and heat pump equipment based on
weighted operation at various load capacities. It is
similar to IEER, but in S| or other consistent units.
SEASONAL COEFFICIENT OF PERFORMANCE—
COOLING (SCOPC).

The total cooling output of an air conditioner during
its normal annual usage period for cooling divided by
the total electric energy input during the same
period in consistent units. These ratings are used to
assess long-term performance and are analogous to
SEER but in Sl or

other consistent units).

SEASONAL COEFFICIENT OF PERFORMANCE—
HEATING (SCOPH).

The total heating output of a heat pump during its
normal annual usage period for heating divided by
the total electric energy input during the same
period in consistent units (analogous to HSPF but in
Sl or other consistent units).

ABOVE-GRADE WALL.

See “Wall, above-grade.”

ACCESS (TO).

That which enables a device, appliance or equipment
to be reached by ready access or by a means that first
requires the removal or movement of a panel or

5
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similar obstruction.

ADDITION.

An extension or increase in the conditioned space
floor area, number of stories or height of a building
or structure.

AIR BARRIER.

One or more materials joined together in a
continuous manner to restrict or prevent the
passage of air through the building thermal envelope
and its assembilies.

AIR CURTAIN UNIT.

A device installed at 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.

AIR LEAKAGE.

The uncontrolled airflow through the building
thermal envelope caused by pressure differences
across the building thermal envelope. Air leakage
can be inward (infiltration) or outward (exfiltration)
through the building thermal envelope.
ALTERATION.

Any construction, retrofit or renovation to an
existing structure other than repair or addition. Also,
achangeina

building, electrical, gas, mechanical or plumbing
system that involves an extension, addition of
change to the arrangement, type ofpufpose,of the
original installation.

APPROVED.

Acceptable to the code officials

APPROVED AGENCY.

An established and_recognized™ agency that is
regularly engageddin condueting tests or furnishing
inspection  services, or furnishing product
certification, where suchfagency has been approved
by the code official.

APPROVED PARTY.

An individual or organization recognized by the
authority having jurisdiction to complete compliance
documentation. This may include a trained local
inspector, certified energy auditor, or qualified
builder who can accurately certify the building
thermal envelope.

APPROVED SOURCE.

An independent person, firm or corporation
approved by the code official, who is competent and

CROSQ 2026 — All rights reserved

experienced in the application of engineering
principles to materials, methods or systems
analyses.

AUTOMATIC.

Self-acting, operating by its own mechanism when
actuated by some impersonal influence, @asy for
example, a change in current strengthspressure,
temperature or mechanical configurationy, (seé
“Manual”).

BELOW-GRADE WALL.

See “Wall, below-grade.”

BEST EFFICIENCY POINT (BEP).

The pump hydraulic power operating point
(consisting of both flewfand ‘head conditions) that
results in the maximum efficiency.

BIOGAS. A mixturé of hydrocarbons that is a gas at
15.5°C (60°F) and 1“atmosphere of pressure that is
produced through'the anaerobic digestion of organic
mattef.

BIOMASS WASTE.

QOrganic'nonffossil 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.

BOILER, MODULATING.

A boiler that is capable of more than a single firing
rate in response to a varying temperature or heating
load.

BOILER SYSTEM.

One or more boilers, their piping and controls that
work together to supply steam or hot water to heat
output devices remote from the boiler.

BUBBLE POINT. The refrigerant liquid saturation
temperature at a specified pressure.

BUILDING. Any structure used or intended for
supporting or sheltering any use or occupancy,
including any mechanical systems, service water-
heating systems and electric power and lighting
systems located on the building site and supporting
the building.

BUILDING COMMISSIONING. A process that verifies
and documents that the selected building systems
have been designed, installed and function according
to the owner’'s project requirements and
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construction documents, and to minimum code
requirements.

BUILDING ENTRANCE.

Any door, set of doors, doorway or other form of
portal that is used to gain access to the building from
the outside by the public.

BUILDING SITE.

A contiguous area of land that is under the
ownership or control of one entity.

BUILDING THERMAL ENVELOPE.

The basement walls, exterior walls, floors, ceilings,
roofs and any other building element assemblies that
enclose conditioned space or provide a boundary
between conditioned space and exempt or
unconditioned space.

CAPTIVE KEY OVERRIDE.

A lighting control that will not release the key that
activates the override when the lighting is on.
CAVITY INSULATION.

Insulating material located between framing
members.

C-FACTOR (THERMAL CONDUCTANCE).

The coefficient of heat transmission (surface to
surface) through a building component or assembly,
equal to the time rate of heat flow per unit area and
the unit temperature difference between the wasm
side and cold side surfaces W/(m?x K) (Btu/h xft¥*
°F).

CHANGE OF OCCUPANCY.

A change in the use of a building ‘or a%portion of a
building that results in any of the following:

1. A change of occupancyelassification.

2. A change from one group te another group
within an occupancysclassification.

3. Any changé in use within a group for which
there is a change in the application of the
requirements ofithis code.

CHI-FACTOR (X-FACTOR).

The heat(loss, factor for a single thermal bridge
characterized as a point element of a building
thermal envelope W/k [(Btu/h x °F)].

CIRCULATING HOT WATER SYSTEM.

A, specifically designed water distribution system
where one or more pumps are operated in the
service hot water piping to circulate heated water
from the water-heating equipment to the fixture
supply and back to the water-heating equipment.
CLEAN WATER PUMP.
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A device that is designed for use in pumping water
with a maximum nonabsorbent free solid content of
0.256 kg/m3® (0.016 Ib/ft®)and with a maximum
dissolved solid content of 49.66 kg/m3(3.1 Ib/ft3),
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 -10°C(14°F).

CLIMATE ZONE.

A geographical region based on climatig criteria as
specified in this code.

CODE OFFICIAL.

The officer, designated authority, oriduly authorized
representative responsibley for.the administration
and enforcement of this'code, includes the review of
required compliance doecumentation submitted to
the authority { having jurisdiction, permitting
authority, orf othen,designated reviewing authority
identified“byithe/Member State. COEFFICIENT OF
PERFORMANCE (COP) — COOLING.

The ratioyofithe rate of heat removal to the rate of
enekrgy input, in consistent units, for a complete
refrigerating system or some specific portion of that
system under designated operating conditions.
COEFFICIENT OF PERFORMANCE (COP) - HEATING.
The ratio of the rate of heat delivered to the rate of
energy input, in consistent units, for a complete heat
pump system, including the compressor and, if
applicable, auxiliary heat, under designated
operating conditions.

COMMERCIAL BUILDING.

For this code, all buildings that are not included in
the definition of “Residential building.”

COMMON AREAS.

All conditioned spaces within Group R occupancy
buildings that are not dwelling units or sleeping
units.

COMMUNITY RENEWABLE ENERGY FACILITY.

A facility that produces energy harvested from
renewable energy resources and is qualified as a
community energy facility under applicable
jurisdictional statutes and rules.

COMPUTER ROOM.

A room whose primary function is to house
equipment for the processing and storage of
electronic data which has a design total information
technology equipment (ITE) equipment power
density less than or equal to 215.28 W/m? (20 W/ft?)
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of conditioned area or a design total ITE equipment
load less than or equal to 10 kW.

CONDENSING UNIT.

A factory-made assembly of refrigeration
components designed to compress and liquefy a
specific refrigerant. The unit consists of one or more
refrigerant compressors, refrigerant condensers (air-
cooled, evaporatively cooled or water-cooled),
condenser fans and motors (where used) and
factory-supplied accessories.

CONDITIONED FLOOR AREA.

The horizontal projection of the floors associated
with the conditioned space.

CONDITIONED SPACE.

An area, room or space that is enclosed within the
building thermal envelope and is directly or
indirectly heated or cooled. Spaces are indirectly
heated or cooled where they communicate through
openings with conditioned spaces, where they are
separated from conditioned spaces by uninsulated
walls, floors or ceilings, or where they contain
uninsulated ducts, piping or other sources of heating
or cooling.

CONGREGATE LIVING FACILITIES.

A building or part thereof that contains sleeping
units where residents share bathroom or kitchen
facilities, or both.

CONSTRUCTION DOCUMENTS.

Written, graphic and pictorial documents prepared
or assembled for describing the design,location and
physical characteristics of the elements ofva project
necessary for obtaining a building permit.
CONTINUOUS INSULATION (ci).

Insulating material that {lisgcontinuous across all
structural members withoutsthermal bridges other
than fasteners and service openings. It is installed on
the interior or_exterior'or is integral to any opaque
surface of the'building thermal envelope.

CRAWL SPACE WALL.

The opague,portion of a wall that encloses a crawl
space,andiis partially or totally below grade.
CURTAIN/WALL.

Fenestration products used to create an external
nonload-bearing wall that is designed to separate
the exterior and interior environments.

DATA CENTER.

A room or series of rooms that share data center
systems, whose primary function is to house
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equipment for the processing and storage of
electronic data and that has a design total ITE
equipment power density exceeding 215 W/m? (20
W/ft?)of conditioned area and a total design ITE
equipment load greater than 10 kW.
DATA CENTER SYSTEMS.
HVAC systems and equipment, or portions,thereof,
used to provide cooling or ventilation, in "a, data
center.
DAYLIGHT RESPONSIVE CONTROL.
A device or system that providessautomatic control
of electric light levels based on the amount of
daylight in a space.
DAYLIGHT ZONE.
That portion of a building’s interior floor area that is
illuminated by natural light:
DEDICATED OUTDOOR AIR SYSTEM (DOAS).
A ventilatiofi system that supplies 100 percent
outda6r aix, primarily for the purpose of ventilation
and that is a/separate system from the zone space-
conditioning’system.
DEHUMIDIFIER.
A self-contained, electrically operated and
mechanically encased product with the sole purpose
of dehumidifying the space consisting of the
following:
1. A refrigerated surface (evaporator) that
condenses moisture from the atmosphere.
2. A refrigerating system, including an
electric motor.
3. An air-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.
DEMAND CONTROL KITCHEN VENTILATION (DCKV).
A system that provides automatic, continuous
control over exhaust hood 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.
DEMAND CONTROL VENTILATION (DCV).
A ventilation system capability that provides for the
automatic reduction of outdoor air intake below
design rates when the actual occupancy of spaces
served by the system is less than design occupancy.
DEMAND RECIRCULATION WATER SYSTEM.
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A water distribution system where one or more
pumps prime the service hot water piping with
heated water upon a demand for hot water.
DEMAND RESPONSE SIGNAL.

A signal that indicates a price or a request to modify
electricity consumption for a limited time period.
DEMAND RESPONSIVE CONTROL.

A control capable of receiving and automatically
responding to a demand response signal.
DESSICANT DEHUMIDIFICATION SYSTEM.

A mechanical dehumidification technology that uses
a solid or liquid material to remove moisture from
the air.

DIRECT DIGITAL CONTROL (DDC).

A type of control where controlled and monitored
analog or binary data, such as temperature and
contact closures, are converted to digital format for
manipulation and calculations by a digital computer
or microprocessor, then converted back to analog or
binary form to control physical devices.

DUCT.

A tube or conduit utilized for conveying air. The air
passages of self-contained systems are not to be
construed as air ducts.

DUCT SYSTEM.

A continuous passageway for the transmission ofsair
that, in addition to ducts, includes duct fittings,
dampers, plenums, fans and accessory airthandling
equipment and appliances.

DWELLING UNIT.

A single unit providing complete independent living
facilities for one or moresmpersons, including
permanent provisions for_living, ‘sleeping, eating,
cooking and sanitation.

DX-DEDICATED OUTDOOR"AIR SYSTEM UNIT (DX-
DOAS UNIT).

A type of air-cooled, water-cooled or water source
factory-assembled product that dehumidifies 100
percent odtdeorair to a low dew point and includes
reheatthatyis capable of controlling the supply dry-
bulbtemperature of the dehumidified air to the
designated supply air temperature. It may
precondition outdoor air with an energy recovery
ventilation system.

DYNAMIC GLAZING.

Any fenestration product that has the fully reversible
ability to change its performance properties,
including U-factor, solar heat gain coefficient (SHGC)
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or visible transmittance (VT).

EAST-ORIENTED.

Facing within 45 degrees of true east to the south
and within less than 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 Iessthan
22.5 degrees of true east to the south in the,southern
hemisphere.

ECONOMIZER, AIR.

A duct and damper arrangement and automatic
control system that allows a cooling systend'to supply
outside air to reduce or eliminate the need for
mechanical cooling during mild.or cold weather.
ECONOMIZER, WATER.

A system where the supply air of a cooling system is
cooled indirectly with water that is itself cooled by
heat or mass transfer to the environment without
the use of méchanieal cooling.

EMITTANCE.

The ratio of\ the radiant heat flux emitted by a
specimen,méasured on a scale from 0 to 1, where a
value of 1 indicates perfect release of thermal
radiation.

ENCLOSED SPACE.

A'volume surrounded by solid surfaces such as walls,
floors, roofs and openable devices, such as doors and
operable windows.

ENERGY ANALYSIS.

A method for estimating the annual energy use of
the proposed design and standard reference design
based on estimates of energy use.

ENERGY COST.

The total estimated annual cost for purchased
energy for the building functions regulated by this
code, including applicable demand charges.
ENERGY RECOVERY, SERIES.

A three-step process in which the first step is 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 the third step, the energy
removed in the first step is reintroduced to the
airstream.

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 24°C( 75°F)and the dry-bulb
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temperature of the air leaving the dehumidifying
cooling coil.

ENERGY RECOVERY VENTILATION SYSTEM.

Systems that employ air-to-air heat exchangers to
recover energy from exhaust air for the purpose of
preheating, precooling, humidifying or
dehumidifying outdoor ventilation air prior to
supplying the air to a space, either directly or as part
of an HVAC system.

ENERGY SIMULATION TOOL.

An approved software program or calculation-based
methodology that projects the annual energy use of
a building.

ENERGY STORAGE SYSTEM (ESS).

One or more devices, assembled together, capable
of storing energy in order to supply electrical energy
at a future time.

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.

ENTHALPY RECOVERY RATIO (ERR).

Change 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.

ENTRANCE DOOR.

A vertical fenestration product usedfor, occupant
ingress, egress and access in“ynohresidential
buildings, including, but not limited“to,\exterior
entrances utilizing latching hardware and automatic
closers and containing over#50 “percent glazing
specifically designed to withstand heavy-duty usage.
EQUIPMENT ROOM.

A space that contains eithers€lectrical equipment,
mechanical equipment, machinery, water pumps or
hydraulic pumpsthat are’a function of the building’s
services.

EXTERIOR/WALL:

Walls «including “both above-grade walls and
basementiwalls.

EXTERIORWALL ENVELOPE.

A system or assembly of exterior wall components,
including exterior wall 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.
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FAN, EMBEDDED.

A fan that is part of a manufactured assembly where
the assembly includes functions other than air
movement.

FAN ARRAY.

Multiple fans in parallel between two plehum
sections in an air distribution system.

FAN BRAKE HORSEPOWER (BHP).

The horsepower delivered to the fan’syshaft. Brake
horsepower does not include the mechanical drive
losses, such as that from belts and gears.

FAN ELECTRICAL INPUT POWER.

The electrical input power in kilowatts required to
operate an individual, fanyorafan array at design
conditions. It includes the power consumption of
motor controllers, Where present.

FAN ENERGY INDEX (EEI).

The ratio of ghe electric input power of a reference
fan toftheselectri¢ input power of the actual fan as
calculated injaccordance with AMCA 208.

FAN NAMEPLATE ELECTRICAL INPUT POWER.
Thegsnominal electrical input power rating stamped
on a fan assembly nameplate.

FAN SYSTEM.

All the fans that contribute to the movement of air
serving spaces that pass through a point of a
common duct, plenum or cabinet.

FAN SYSTEM, COMPLEX.

A fan system that combines a single-cabinet fan
system with other supply fans, exhaust fans or both.
FAN SYSTEM, EXHAUST OR RELIEF.

A fan system dedicated to the removal of air from
interior spaces to the outdoors.

FAN SYSTEM, RETURN.

A fan system dedicated to removing air from the
interior where some or all the air is to be recirculated
except during economizer operation.

FAN SYSTEM, SINGLE-CABINET.

A fan system that supplies air to a space and
recirculates the air, 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.
FAN SYSTEM, TRANSFER.

A fan system that exclusively moves air from one
occupied space to another.

FAN SYSTEM AIRFLOW.

The sum of the airflow of all fans with fan electrical
input power greater than 1 kW at fan system design
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conditions, excluding the airflow that passes through
downstream fans with fan electrical input power less
than 1 kW.

FAN SYSTEM BHP.

The sum of the fan brake horsepower of all fans that
are required to operate at fan system design
conditions to supply air from the heating or cooling
source to the conditioned spaces and return it to the
source or exhaust it to the outdoors.

FAN SYSTEM DESIGN CONDITIONS.

Operating conditions that can be expected to occur
during normal system operation that result in the
highest supply fan airflow rate to conditioned spaces
served by the system, other than during air
economizer operation.

FAN SYSTEM ELECTRICAL INPUT POWER.

The sum of the fan electrical power of all fans that
are required to operate at fan system design
conditions to supply air from the heating or cooling
source to the conditioned spaces and/or return it to
the source or exhaust it to the outdoors.

FAN SYSTEM MOTOR NAMEPLATE HP.

The sum of the motor nameplate horsepower of all
fans that are required to operate at design
conditions to supply air from the heating or cooling
source to the conditioned spaces and return it tosthe
source or exhaust it to the outdoors.

FAULT DETECTION AND DIAGNOSTICS {(FDD)
SYSTEM.

A software platform that utilizes “buildinghanalytic
algorithms to convert data provided by, sensors and
devices to automatically identify, faults in building
systems and provide a prioritizéd list of actionable
resolutions to those faults basedon cost or energy
avoidance, comfort and maintehance impact.
FENESTRATION.

The design, arrangement, and installation of
openings in a building’s exterior envelope, including
windows, (doors,=skylights, glazed walls, and other
transparent,or translucent assemblies, that provide
or control, natural light, ventilation, views, solar
gains, and aesthetics. Fenestration products are
classified as either vertical fenestration or skylights,
based on their orientation and location within the
building envelope.

FENESTRATION PRODUCT, FIELD-FABRICATED.

A fenestration product whose frame is made at the
construction site of standard dimensional lumber or
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other materials that were not previously cut or
otherwise formed with the specific intention of being
used to fabricate a fenestration product or exterior
door. Field-fabricated does not include site-built
fenestration.

FENESTRATION PRODUCT, SITE-BUILT.

A fenestration designed to be made up,of field-
glazed or field-assembled units using specific factony
cut or otherwise factory-formed framing and glazing
units. Examples of site-built fenestration_include
storefront systems, curtain walls and atfium roof
systems.

F-FACTOR.

The perimeter heat less™factorper unit perimeter
length of slab-on-grade floors W/(m x K) [(Btu/h x ft
x °F)]. FINANCIAL RENEWABLE ENERGY POWER
PURCHASE AGREEMENT.

A financial farrangement between a renewable
electricty “‘generator and a purchaser wherein the
purchaser pays or guarantees a price to the
generatog, for the project’s renewable generation.
Alse, known as a “financial power purchase
agreement” and  “virtual power purchase
agreement.”

FLOOR AREA, NET.

The actual occupied area not including unoccupied
accessory areas such as corridors, stairways, toilet
rooms, mechanical rooms and closets.

GENERAL LIGHTING.

Interior lighting that provides a substantially uniform
level of illumination throughout a space.

GREEN RETAIL TARIFF.

An electricity-rate  structure qualified under
applicable statutes or rules 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 energy
certificates (RECs).

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 period
of 180 days or more.

GROUPR.

11



FDCAD CREEBC

Buildings or portions of buildings that contain any of
the following occupancies as established in the
International Building Code:
1. GroupR-1.
2. Group R-2 where located more than three
stories in height above grade plane.
3. Group R-4 where located more than three
stories in height above grade plane.
HEAT TRAP.
An arrangement of piping and fittings, such as
elbows, or a commercially available heat trap that
prevents thermosyphoning of hot water during
standby periods.
HEATED SLAB.
Slab-on-grade construction in which the heating
elements, hydronic tubing or hot air distribution
system is in contact with, or placed within or under,
the slab.
HIGH SPEED DOOR.
A nonswinging door used primarily to facilitate
vehicular access or material transportation, with a
minimum opening rate of 813 mm (32 inches) per
second, a minimum closing rate of 610 mm (24
inches) per second and that includes an automatic-
closing device.
HIGH-CAPACITY GAS-FIRED WATER HEATER.
Gas-fired instantaneous water heaters with a ratéd
input greater than 58.6 Kw (200,000 Btu/h) and not
less than 310 W per liter (4,000 Btu/h pér gallon) of
stored water. Also, gas-fired storage waterheaters
with a rated input both greatér than30.8 kW
(105,000 Btu/h) and less than 310 Wiper liter (4,000
Btu/h per gallon) of stored watef.
HIGH-END TRIM.
A lighting controlgetting, thatflimits the maximum
power to individual Iuminaries or groups of
luminaries in a_space.
HISTORIC BUILDING.
Any buildingor stfucture that is one or more of the
following:
1. Listed, or certified as eligible for listing, by
the State Historic Preservation Officer or the
Keeper of the National Register of Historic
Places, in the National Register of Historic
Places.
2. Designated as historic under an applicable
state or local law.
3. Certified as a contributing resource within a
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National Register-listed, state-designated or
locally designated historic district.

HORTICULTURAL LIGHTING.
Electric lighting used for horticultural productiom,
cultivation or maintenance.
HUMIDISTATIC CONTROLS.
Automatic controls used to maintain humidity at a
setpoint.
HVAC TOTAL SYSTEM PERFORMANCE RATIO (HVAC
TSPR).
The ratio of 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.
IEC DESIGN H MOTOR.
An electric motor that meets all of the following:

1. It is anflinduetion motor designed for use
withithreesphase power.
[t'eontains a cage rotor.
It is capable of direct-on-line starting.
It,has four, six or eight poles.
It is rated from 0.4 kW to 1600 kW at a
frequency of 60 hertz.
IECDESIGN N MOTOR.
An electric motor that meets all of the following:

1. It is an induction motor designed for use
with three-phase power.
It contains a cage rotor.
It is capable of direct-on-line starting.
It has two, four, six or eight poles.
It is rated from 0.4 kW to 1600 kW at a
frequency of 60 hertz.
INDOOR GROW.
A space, other than a greenhouse, used exclusively
for and essential to horticultural production,
cultivation or maintenance.
INFILTRATION.
The uncontrolled inward air leakage into a building
caused by the pressure effects of wind or the effect
of differences in the indoor and outdoor air density
or both.
INFORMATION TECHNOLOGY EQUIPMENT (ITE).
Iltems including computers, data storage devices,
servers and network and communication
equipment.
INTEGRATED HVAC SYSTEM.
An HVAC system designed to handle both sensible
and latent heat removal. Integrated HVAC systems

Al Y
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include, but are not limited to, HVAC 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
rejection.

INTEGRATED PART LOAD VALUE (IPLV).

A single-number figure of merit based on part-load
EER, COP or kW/ton expressing part-load efficiency
for air-conditioning and heat pump equipment on
the basis of weighted operation at various load
capacities for equipment.

INTERNAL CURTAIN SYSTEM.

A system consisting of movable panels of fabric or
plastic film used to cover and uncover the space
enclosed in a greenhouse on a daily basis.
ISOLATION DEVICES.

Devices that isolate HVAC zones so that they can be
operated independently of one another. Isolation
devices include separate systems, isolation dampers
and controls providing shutoff at terminal boxes.
LABELED.

Equipment, materials or products to which have
been affixed a label, seal, symbol or other identifying
mark of a nationally recognized testing laboratesry,
approved agency or other organization concetnéd
with product evaluation that maintains,(petiodi€
inspection of the production of the labeléd items and
whose labeling indicates either thatitheyequipment,
material or product meets identified%standards or
has been tested and found suitable,for a specified
purpose.

LARGE-DIAMETER CEILING FAN.

A ceiling fan that i§ greaterthan or equal to 2.15 m
(841/2 inches) iny diameter. These fans are
sometimes refefred to'as High-Volume, Low-Speed
(HVLS) fans.

LINER SYSTEM (Ls).

A system that includes the following:

1. A“continuous vapor barrier liner membrane
that is installed below the purlins and that is
uninterrupted by framing members.

2. An uncompressed, unfaced insulation
resting on top of the liner membrane and
located between the purlins.

For multilayer installations, the last rated R-value of
insulation is for unfaced insulation draped over
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purlins and then compressed when the metal roof
panels are attached.
LISTED.
Equipment, materials, products or services included
in a list published by an organization acceptableito
the code official and concerned with evaluation of
products or services that maintainss, periodic
inspection of production of listed equipment |of
materials or periodic evaluation ©f ‘services) and
whose listing states either that the lequipment,
material, product or service gmeets| fidentified
standards or has been tested andifound suitable for
a specified purpose.
LOCAL INSPECTOR.
Individual who is deemed,competent and authorized
by the AHJ to inspect, vetify'or document compliance
with this code.
LOW SLOPE.
A slopéless,than 2)units vertical in 12 units horizontal
(17 percent slope) as applied to roofs.
LOW-VOLTAGE DRY-TYPE
TRANSFORMER.
Atransformer that is air-cooled, does not use oil as a
coolant, has an input voltage less than or equal to
600 volts and is rated for operation at a frequency of
60 hertz.
LUMINAIRE-LEVEL LIGHTING CONTROLS.
A lighting system consisting of one or more
luminaires with embedded lighting control logic,
occupancy and ambient light sensors, wireless
networking capabilities and local override switching
capability, where required.
MANUAL.
Capable of being operated by personal intervention
(see “Automatic”).
NAMEPLATE HORSEPOWER.
The nominal motor output power rating stamped on
the motor nameplate.
NEMA DESIGN A MOTOR.
A squirrel-cage motor that meets all of the following:
1. It is designed to withstand full-voltage
starting and develop locked-rotor torque as
shown in paragraph 12.38.1 of NEMA MG 1.
2. It has pull-up torque not less than the values
shown in paragraph 12.40.1 of NEMA MG 1.
3. It has breakdown torque not less than the
values shown in paragraph 12.39.1 of NEMA
MG 1.

DISTRIBUTION
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4. It has a locked-rotor current higher than the
values shown in paragraph 12.35.1 of NEMA
MG 1 for 60 hertz and paragraph 12.35.2 of
NEMA MG 1 for 50 hertz.

5. It has a slip at rated load of less than 5
percent for motors with fewer than 10 poles.

NEMA DESIGN B MOTOR.
A squirrel-cage motor that meets all of the following:

1. It is designed to withstand full-voltage
starting.

2. It develops locked-rotor, breakdown and
pull-up torques adequate for general
application as specified in Sections 12.38,
12.39 and 12.40 of NEMA MGL1.

3. It draws locked-rotor current not to exceed
the values shown in Section 12.35.1 for 60
hertz and Section 12.35.2 for 50 hertz of
NEMA MG1.It has a slip at rated load of less
than 5 percent for motors with fewer than
10 poles.

NEMA DESIGN C MOTOR.
A squirrel-cage motor that meets all of the following:

1. Designed to withstand full-voltage starting
and develop locked-rotor torque for high-
torque applications up to the values shown
in paragraph 12.38.2 of NEMA MGl
(incorporated by reference, see A§431.15).

2. It has pull-up torque not less than the values
shown in paragraph 12.40.2"of NEMAMGT.

3. It has breakdown torque net less than the
values shown in paragraph 12.39.2°of NEMA
MG1.

4. It has a locked-rotor cufrent not to exceed
the values shown in paragraph 12.35.1 of
NEMA MG1 fory60=hertz and paragraph
12.35.2 for 50, hertz.

5. It has_aslip atfrated load of less than 5
percent.

NETWORKED'GUESTROOM CONTROL SYSTEM.

A contrel system, with access from the front desk or
other,central location associated with a Group R-1
buildingpthat is capable of identifying the rented and
unrented status of each guestroom according to a
timed schedule, and is capable of controlling HVAC in
each hotel and motel guestroom separately.
NONSTANDARD PART LOAD VALUE (NPLV).

A single-number part-load efficiency figure of merit
calculated and referenced to conditions other than
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IPLV conditions, for units that are not designed to
operate at AHRI standard rating conditions.
NORTH-ORIENTED.

Facing within 67.5 degrees of true north in the
northern hemisphere or facing within 67.5 degrees
of true south in the southern hemisphere.
OCCUPANT SENSOR CONTROL.

An automatic control device or system that detects
the presence or absence of people within,an area
and causes lighting, equipment or appliances to be
regulated accordingly.

OCCUPIED-STANDBY MODE.

Mode of operation when an{HVAC zone is scheduled
to be occupied and an,o€cupant.sensor indicates no
occupants are within thezone.

ON-SITE RENEWABLE ENERGY.

Energy from renewables€nergy resources harvested
at the building project site.

OPAQUE DOOR.

A door that'is not less than 50 percent opaque in
surface areat

Optimum Start and Stop:
A building automation control strategy that
automatically adjusts the startup and shutdown time
of HVAC systems to achieve desired indoor
conditions (temperature, humidity, and ventilation)
at the beginning of occupancy and maintain energy
efficiency. The system learns from past performance
and external factors (such as outdoor weather,
building thermal mass, and load conditions) to start
equipment only as early as necessary and stop it as
late as possible without compromising occupant
comfort.

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.

PARKING AREA, EXTERIOR.

Parking spaces, drive aisles and ramps that are not
located within a building, or that are located on a
roof.
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PARKING AREA, INTERIOR.

Parking spaces, drive aisles and ramps located within
a building.

PARKING GARAGE SECTION.

A part of an enclosed parking garage that is
separated from all other parts of 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.

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 watt, or micromoles per
joule (umol/J) between 400-700 nm as defined by
ANSI/ASABE S640.

PHYSICAL RENEWABLE ENERGY POWER PURCHASE
AGREEMENT.

A contract for the purchase of renewable electricity
from a specific renewable electricity generator to a
purchaser of renewable electricity.

POWERED ROOF/WALL VENTILATORS.

A fan consisting of a centrifugal or axial impeller with
an integral driver in a weather-resistant housingand
with a base designed to fit, usually by meanstof‘a
curb, over a wall or roof opening.

PROCESS APPLICATION.

A manufacturing, industrial “er “\commercial
procedure or activity where the primary purpose is
other than conditioning spaces. and/ maintaining
comfort and amenities for the teccupants of a
building.

PROPOSED DESIGN.

A description of the proposed building used to
estimate annual energy use for determining
compliance ‘based on simulated building
performancetand(HVAC total system performance
ratio.

PUMP ENERGY INDEX (PEl).

Théyratiedof a pump’s energy rating divided by the
energy rating of a minimally compliant pump. For
pumps with the constant load operating mode, the
relevant PEl is PElc.. For pumps with the variable load
operating mode, the relevant PEl is PEly,.
PURCHASED ENERGY.

Energy or power purchased for consumption and
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delivered to the building site.

RADIANT HEATING SYSTEM.

A heating system that transfers heat to objects and
surfaces within a conditioned space, primarily by
infrared radiation.

READY ACCESS (TO).

That which enables a device, appliance or.equipment
to be directly reached without requiring the removal
or movement of any panel or similaf’obstruction.
REFRIGERANT DEW POINT.

The refrigerant vapor saturationstemperature at a
specified pressure.

REFRIGERATED WAREHOUSE COOLER.

An enclosed storage fspacewnscapable of being
refrigerated to temperatures)above 0°C (32°F) that
can be walked int@ andyhas a total chilled storage
area of not less'than'279 m? (3,000 square feet).
REFRIGERATED WAREHOUSE FREEZER.

An enclosedy, storage space capable of being
refrigerated to temperatures at or below 0°C (32°F)
that canybe walked into and has a total chilled
storage area of not less than 279 m? (3,000 square
feet).

REFRIGERATION SYSTEM, LOW TEMPERATURE.
Systems for maintaining food product in a frozen
state in refrigeration applications.

REFRIGERATION SYSTEM, MEDIUM TEMPERATURE.
Systems for maintaining food product above freezing
in refrigeration applications.

REGISTERED DESIGN PROFESSIONAL.

An individual who is registered or licensed to practice
their respective design profession as defined by the
statutory requirements of the professional
registration laws of the state or jurisdiction in which
the project is to be constructed.

RENEWABLE ENERGY CERTIFICATE (REC).

A market-based instrument that represents and
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 resources, also
known as energy attribute and energy attribute
certificate (EAC).

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
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systems, together with their associated RECs, on the
building project owners’ behalf.

RENEWABLE ENERGY RESOURCES.

Energy derived from solar radiation, wind, waves,
tides, biomass waste or extracted from hot fluid or
steam heated within the earth.

REPAIR.

The reconstruction or renewal of any part of an
existing building for the purpose of its maintenance
or to correct damage.

REROOFING.

The process of recovering or replacing an existing
roof covering. See “Roof recover” and “Roof
replacement.”

RESIDENTIAL BUILDING.

For this code, includes detached one- and two-family
dwellings and multiple single-family dwellings
(townhouses) and Group R-2, R-3 and R-4 buildings
three stories or less in height above grade plane.
ROOF ASSEMBLY.

A system designed to provide weather protection
and resistance to design loads. The system consists
of a roof covering and roof deck or a single
component serving as both the roof covering and the
roof deck. A roof assembly includes the roof
covering, underlayment, roof deck, insulation, vaper
retarder and interior finish.

ROOF RECOVER.

The process of installing an additional réef cevering
over an existing roof covering without removing the
existing roof covering.

ROOF REPAIR.

Reconstruction or renewal_of any part of an existing
roof for the purpose of its maintehance.

ROOF REPLACEMENT.

An alteration that includes the removal of all existing
layers of roof assemblyasmaterials down to the roof
deck and the'installation of replacement materials
above thelexisting(roof deck.

ROOFTOP MONITOR.

A raisedWsection of a roof containing vertical
fénestration along one or more sides.

R-VALUE (THERMAL RESISTANCE).

The inverse of the time rate of heat flow through a
body from one of its bounding surfaces to the other
surface for a unit temperature difference between
the two surfaces, under steady state conditions, per
unit area (m?x K)/WI[(h x ft?x °F/Btu)].
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SATURATED CONDENSING TEMPERATURE.

The saturation temperature corresponding to the
measured refrigerant pressure at the condenser inlet
for single component and azeotropic refrigerants;
and the arithmetic average of the dew point and
bubble point temperatures correspondinggtoythe
refrigerant pressure at the condenser entrance 'for
zeotropic refrigerants.

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 air dry-bulb
temperatures, expressed as @ percentage.

SERVICE WATER HEATING:

Supply of hot water for purposes other than comfort
heating.

SIMULATED BUILDING PERFORMANCE.

A process infwhichythe proposed building design is
compdredytosa standard reference design for the
purpases of estimating relative energy use against a
baselineito.determine code compliance.

SLEEPING UNIT.

A room or space in which people sleep that can
include permanent provisions for living, eating, and
either sanitation or kitchen facilities but not both.
Such rooms and spaces that are part of a dwelling
unit are not sleeping units.

SMALL ELECTRIC MOTOR.

A general purpose alternating-current single-speed
induction motor

SOLAR HEAT GAIN COEFFICIENT (SHGC).

The ratio of the solar heat gain entering the space
through the fenestration assembly to the incident
solar radiation. Solar heat gain includes directly
transmitted solar heat and absorbed solar radiation
that is then reradiated, conducted or convected into
the space.

SOUTH-ORIENTED.

Facing within 45 degrees of true south in the
northern hemisphere or facing within 45 degrees of
true north in the southern hemisphere.

STANDARD REFERENCE DESIGN.

A version of the proposed design that meets the
minimum requirements of this code and is used to
determine the maximum annual energy use
requirement for compliance based on total
simulated building performance and HVAC total
system performance ratio.

16


https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch02_SecC202_DefROOF_RECOVER/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch02_SecC202_DefROOF_REPLACEMENT/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch02_SecC202_DefROOF_REPLACEMENT/4255

FDCAD CREEBC

STOREFRONT.

A system of doors and windows mulled as a
composite fenestration structure that has been
designed to resist heavy use. Storefront systems
include, but are not limited to, exterior fenestration
systems that span from the floor level or above to
the ceiling of the same story on commercial
buildings, with or without mulled windows and
doors.

SUBSTANTIAL IMPROVEMENT.

Any repair, reconstruction, rehabilitation, alteration,
addition 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. Alteration of a historic building where the
alteration will not affect the designation as a
historic building.

TESTING UNIT ENCLOSURE AREA.

The area sum of all the boundary surfaces that define
the dwelling unit, sleeping unit “er €onditioned
enclosed space, including top/ceiling, hottem/floor
and all side walls. This does not include interior
partition walls within the dwelling uhit,/sleeping unit
or conditioned enclosed space. Wall height shall be
measured from the finished floorof the conditioned
space to the finishéd floor ors00f/ceiling air barrier
above.

THERMAL BLOCK.

A generic concept used in energy simulation. It can
include qne or. maore thermal zones. It represents a
whole building or portion of a building with the same
usedtype served by the same HVAC system type.
THERMAL BRIDGE.

An element or interface of elements within the
building thermal envelope that has higher thermal
conductivity than surrounding materials, creating a
path of least resistance for heat transfer and thereby
reducing the effectiveness of insulation and overall
energy performance.
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THERMAL DISTRIBUTION EFFICIENCY (TDE).

The resistance to changes in air heat as air is
conveyed through a distance of air duct. TDE is a heat
loss calculation evaluating the difference in the heat
of the air between the air duct inlet and outlet
caused by differences in temperatures betwgenythe
air in the duct and the duct material., TDE is
expressed as a percent difference between the inlet
and outlet heat in the duct.

THERMOSTAT.

An automatic control device msed to# maintain
temperature at a fixed or adjustable setpoint.
TIME-SWITCH CONTROL.

An automatic controldevice omsystem that controls
lighting or other loads, ineluding switching off, based
on time schedules.

U-FACTOR (THERMAL,TRANSMITTANCE).

The coefficiént ofyheat transmission (air to air)
through a'building component or assembly, equal to
the time rate of heat flow per unit area and unit
temperature difference between the warm side and
cold,side air films W/(m?x K](Btu/h x ft?x °F)
VARIABLE REFRIGERANT FLOW SYSTEM.

An “engineered direct-expansion (DX) refrigerant
system that incorporates a common condensing
unit, at least one variable-capacity compressor, a
distributed refrigerant piping network to multiple
indoor fan heating and cooling units each capable of
individual zone temperature control, through
integral zone temperature control devices and a
common communications network. Variable
refrigerant flow utilizes three or more steps of
control on common interconnecting piping.
VEGETATIVE ROOF.

An assembly of interacting components designed to
waterproof a building’s top surface that includes, by
design, vegetation and related landscape elements.
VENTILATION.

The natural or mechanical process of supplying
conditioned or unconditioned air to, or removing
such air from, any space.

VENTILATION AIR.

That portion of supply air that comes from outside
(outdoors) plus any recirculated air that has been
treated to maintain the desired quality of air within
a designated space.

VERTICAL FENESTRATION.

Fenestration products installed in a predominantly
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vertical plane of the building envelope, including
windows, glazed doors, and glazed wall systems, that
provide or control natural light, ventilation, views,
solar gains, and aesthetics. Vertical fenestration
includes fenestration installed in exterior walls and
may include site-built and field-fabricated systems.A
VISIBLE TRANSMITTANCE (VT).

The ratio of visible light entering the space through
the fenestration product assembly to the incident
visible light. Visible transmittance includes the
effects of glazing material and frame and is
expressed as a number between 0 and 1.

VISIBLE TRANSMITTANCE, ANNUAL (VTannyal)-

The ratio of visible light entering the space through
the fenestration product assembly to the incident
visible light during the course of a year, which
includes the effects of glazing material, frame, and
light well or tubular conduit, and is expressed as a
number between 0 and 1.

VOLTAGE DROP.

A decrease in voltage caused by losses in the wiring
systems that connect the power source to the load.
WALK-IN COOLER.

An enclosed storage space capable of being
refrigerated to temperatures above 0°C (32°F) and
less than 12.8°C (55°F) that can be walked into, has,a
ceiling height of not less than 2134 mm (7 feet).and
has a total chilled storage area of less than 279 m?
(3,000 square feet).

WALK-IN FREEZER.

An enclosed storage space capable “of being
refrigerated to temperatures atwer below 0°C (32°F)
that can be walked into, has a ¢ceiling height of not
less than 2134 mm (7 feet)sand“has a total chilled
storage area of les§ than'279.m” (3,000 square feet).
WALL, ABOVE-GRADE.

A wall associated with thé building thermal envelope
that is more than 15 percent above grade and is on
the exteriortof“the building or any wall that is
associatedwith'the building thermal envelope that is
not«n theexterior of the building. This includes, but
is'not limited to, between-floor spandrels, peripheral
edges of floors, roof knee walls, dormer walls, gable
end  walls, walls enclosing a mansard roof,
mechanical equipment penetrations and skylight
shafts.

WALL, BELOW-GRADE.

A wall associated with the basement or first story of
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the building that is part of the building thermal
envelope, is not less than 85 percent below grade
and is on the exterior of the building.

WATER HEATER.

Any heating appliance or equipment that heats
potable water and supplies such water gto%the
potable hot water distribution system.
WEST-ORIENTED.

Facing within 45 degrees of true weéstito the south
and within less than 22.5 degrees of true west to the
north in the northern hemispheresor facing'within 45
degrees of true west to the north and within less
than 22.5 degrees of true west to the south in the
southern hemispheret

WORK AREA.

That portion or portionsiof a building consisting of all
reconfigured spaces as.indicated on the construction
documents. (Work“area excludes other portions of
the budilding Where incidental work entailed by the
intended work must be performed and portions of
the buildingswhere work not initially intended by the
owaner is specifically required by this code.

ZONE.

A space or group of spaces within a building with
heating or cooling requirements that are sufficiently
similar so that desired conditions can be maintained
throughout using a single controlling device.

SECTION C203
CARIBBEAN SPECIFIC GLOSSARY

A

Air Barrier

A material or system of materials designed and
constructed to control airflow between a
conditioned space and an unconditioned space.

Air Handler

A device used to move air through ductwork or a
building's mechanical system, typically including a
fan/blower and, in many units, heating or cooling
coils.

Automatic

Self-acting, operating by its own mechanism when
actuated by a triggering condition, such as a change
in temperature, pressure, or occupancy, without
direct human intervention.

B

Building Envelope

18



FDCAD CREEBC

The exterior elements of a building — walls, roof,
floor, windows, and doors — that enclose
conditioned space and separate it from the outdoors
or unconditioned space.

Building Official

The officer or other designated authority charged
with administering and enforcing the code, or a duly
authorized representative.

Building Thermal Envelope

The basement walls, exterior walls, floors, ceilings,
roofs, and any other building elements that enclose
conditioned space, or provide a boundary between
conditioned space and exempt or unconditioned
space.

o

C-Factor (Thermal Conductance)

The time rate of heat flow through a unit area of a
material or construction assembly, expressed per
unit temperature difference between the surfaces.
Climate Zone

A geographical region classified by temperature,
humidity, and other weather characteristics used to
determine applicable energy efficiency
requirements.

The CREEBC establishes climate zone designations
appropriate to Caribbean tropical conditions rather
than adopting the IECC's temperate-climate zone
map directly.

Commercial Building

For the purposes of the code, any building that is not
classified as a residential buildingfunder the code's
definitions.

Conditioned Space

An area, room, or space (that is ‘heated, cooled, or
both, by any equipment orzappliance capable of
supplying heating or‘cooling, directly or indirectly, or
that is designeddor intended to be heated or cooled.
CROSQ

The CARICOM, Regional Organisation for Standards
and Qualityjthebody responsible for developing and
maintaining the CREEBC.

C“SERMS/(Caribbean Sustainable Energy Roadmap
and Strategy)

The CARICOM policy framework under which the
CREEBC was developed, aimed at advancing
renewable energy adoption and energy efficiency
across the region.

D
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Demand (Electrical)

The rate at which electrical energy is delivered to or
by a system, circuit, or piece of equipment, typically
expressed in kilowatts (kW) at a given instant or
averaged over a designated interval.

Duct System

A continuous passageway for the transmission ofiair
that, in addition to ducts, includes duct fittings,
dampers, plenums, fans, and accessoryyairshandling
equipment.

Dwelling Unit

A single unit providing complete‘independent living
facilities for one or mores persons, including
permanent provisions, foraliving; sleeping, eating,
cooking, and sanitation.

E

Economizer, Air

A duct and damper arrangement, along with
automaticycontral systems, that allows a cooling
system to supply outdoor air to reduce or eliminate
the needyfor mechanical cooling during mild or cool
weather.

Efficacy (Luminous)

A measure of the light output of a lamp or fixture
felative to the power it consumes, expressed in
lumens per watt.

Energy Analysis

A method for estimating the annual energy use of a
proposed and standard reference building based on
climate, building orientation, internal loads, HVAC
systems, and mechanical equipment efficiency.
Energy Cost Budget Method

A performance-based compliance path in which a
proposed building design's estimated annual energy
cost is shown to be no greater than that of a standard
reference design.

F

Fenestration

Skylights, roof windows, vertical windows, doors,
glazed block, and other openings in the building
envelope that allow the transmission of light and/or
air.

F-Factor

The heat transfer coefficient for slab-on-grade floors,
expressed in terms of heat loss per linear foot (or
meter) of slab edge per degree of temperature
difference.

G
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Glazing Area

The total area of fenestration, including the frame,
measured using the rough opening.
Green/Sustainable Design

Design that reduces the environmental footprint of a
building over its life cycle, considered a supporting
objective of the CREEBC alongside its core energy
efficiency requirements.

H

Heat Pump

A mechanical device using a refrigeration cycle to
extract heat from one medium (the heat source) and
transfer it to another (the heat sink), used for both
heating and cooling.

HVAC (Heating, Ventilating, and Air-Conditioning)
The equipment, distribution systems, and terminals
that provide, individually or collectively, the
processes of heating, ventilating, or air conditioning
within or associated with a building.

|

ICC (International Code Council)

The U.S.-based organization that develops the
International Energy Conservation Code (IECC), the
base document from which the CREEBC's technical
provisions were adapted.

IECC (International Energy Conservation Code)

The 2018 edition of the model energy code
published by the ICC, forming the . technical
foundation of the CREEBC.

Infiltration

The uncontrolled inward air leakage inte conditioned
spaces through cracks and openings,in'the building
envelope, caused by wind, temperature difference
(stack effect), or imbalancedimechanical ventilation.
Insulation, Contindous (ci)

Insulating material“that |is continuous across all
structural members “Without thermal bridges,
excluding fasteners.

L

Labeled

Equipment,or materials to which a label, symbol, or
other identifying mark of a nationally recognized
testing laboratory has been affixed, indicating
compliance with applicable standards.

Lighting Power Density (LPD)

The maximum lighting power, expressed in watts per
unit area (e.g., W/m? or W/ft?), permitted for a space
or building.
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Low-Rise Residential Building

Under the CREEBC's classification, detached one-
and two-family dwellings and townhouses (R2, R3,
and R4 occupancy groupings) that are three storeys
or fewer in height.

M

Mechanical Ventilation

The supply or exhaust of air to or from a space by
mechanical means, as distinct ffom, ventilation
occurring through natural infiltration or operable
openings.

Metering

The measurement of energy orwater consumption,
often required for specifieybuilding systems under
the code to support “energy management and
reporting.

N

Nameplate Rating

The désighyload ar operating capacity of a piece of
equipment as stated by the manufacturer on a
permanently affixed label.

Natural Ventilation

The movement of outdoor air into and through a
space via non-mechanical means, such as operable
windows, doors, or vents.

A strategy of particular relevance in CREEBC's
tropical-climate provisions.

(o)

Occupancy Sensor

A device that detects the presence of people within
an area and automatically controls lighting,
temperature, or ventilation equipment accordingly.
Opaque Area

All areas of the building envelope other than
fenestration or building service openings, such as
vents and grilles.

P

Performance Path
Provisions)

A compliance method under which the whole-
building estimated annual energy use or cost of a
proposed design is demonstrated to be no greater
than that of a standard reference design, offering
flexibility in  trade-offs between  building
components.

Prescriptive Path (Prescriptive Provisions)

A compliance method requiring adherence to
specific, itemized requirements (e.g., minimum

(Performance-Related
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insulation R-values, maximum U-factors) for
individual building components.

Pumping System

The equipment and associated controls used to
circulate water or other fluids for heating, cooling, or
service water systems, one of the system categories
specifically regulated under the CREEBC.

R

R2, R3, R4 (Occupancy Groups)

Residential occupancy classifications used in the
CREEBC to define which dwellings fall under the
"low-rise residential" compliance path, generally
covering detached one- and two-family dwellings
and townhouses of three storeys or fewer.

R-Value (Thermal Resistance)

A measure of the resistance of a material or
assembly to heat flow.

The reciprocal of the U-factor, expressed in units
such as m%-K/W or ft?-°F-h/Btu.

Reference Building / Standard Reference Design

A version of the proposed building configured to
comply minimally with the prescriptive requirements
of the code, used as the baseline for performance-
path energy comparisons.

Renewable Energy System

Equipment that provides energy from renewable
resources (e.g., solar, wind) for on-site building use,
addressed within the code's broader/ ehergy
conservation objectives.

Roof Assembly

A system designed to provide weather protection
and resistance to design loadsg€ansisting of the roof
covering and roof structure.

S

Service Water Heating

The heating of potable or non-potable water for
domestic or commercial’purposes such as bathing,
cleaning, or food preparation, one of the systems
specifically regulated by the CREEBC.

SHGC (Solar,Heat Gain Coefficient)

The fraction "of incident solar radiation admitted
throughuda window or skylight, both directly
transmitted and absorbed and subsequently
released as heat inward.

A critical metricin the CREEBC given the region's high
solar exposure.

Simulated Performance Alternative

See Performance Path.
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Slab-on-Grade Floor

A floor system having its finished surface in direct
contact with the ground, or a raised floor system
having a crawl space, treated with reference to slab-
edge insulation requirements.

T

Thermal Bridge

A localized area of a building envelope 'where, heat
transfer occurs more readily dueftoyatbreak in
insulation or a highly conductive material path, such
as a metal stud or structural connector.

Thermostat

A temperature-actuated control device used to
regulate a heating on,coolingasystem, generally to
maintain temperature at a fixed or adjustable set
point.

Tropical Climate Provisions

Provisions inCorporated into the CREEBC to address
conditionsydistinét from those addressed by the
temperate-climate-oriented IECC, including higher
coolingloads, humidity control, and natural
ventilation strategies.

U

U-Factor (Thermal Transmittance)

The heat transmission through a building assembly
(such as a wall, roof, or window) per unit area and
per unit temperature difference between the warm
and cold sides.

The reciprocal of total thermal resistance (R-value).
\'

Vapor Retarder

A material or system that adequately impedes the
transmission of water vapor under specified
conditions, used to limit moisture movement into
building assemblies.

Ventilation Air

The portion of supply air that is outdoor air plus any
recirculated air that has been treated to maintain
acceptable indoor air quality.

Ventilation System

Equipment and controls used to supply or exhaust
air, or both, to or from a space, regulated under the
CREEBC as one of its named building systems.

W

Water Economizer

A system by which chilled water is cooled by heat
exchange with outdoor air or another cooling source,
without operating a mechanical refrigeration cycle,
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to reduce cooling energy use.

Whole-Building Energy Analysis

See Energy Analysis.

Window Wall Ratio (WWR)

The ratio of the total glazed area (windows) to the
total exterior wall area of a building.

A key metric in solar heat gain and daylighting
calculations.

Caribbean Vernacular & Regional Building
Terminology

Batten Door

A simple door constructed of vertical wooden boards
(battens) held together by horizontal or diagonal
cross-members, common in older Caribbean
residential construction and typically less airtight
than modern door assembilies.

Board House / Wooden House

A traditional Caribbean dwelling constructed
primarily of timber board cladding on a timber
frame, often raised on posts or blocks.

A common existing building type considered in
retrofit and upgrade contexts.

Bottom House

The open or partially enclosed ground-level space
beneath a traditionally raised Caribbean house,
historically used for storage, workshops, or informal
living space.

Often a consideration in ventilation and flood=
resilience discussions.

Breeze Block / Ventilation Block

A decorative concrete masonry Uniticast with an
open pattern, used in walls, screensand parapets to
admit airflow and light whilé ‘providing partial
privacy and shade.
Common in
architecture.
Demerara Window
A traditional', hinged, outward-opening window
shutter (pamed for its association with Guyana/the
Demerara region) propped open at an angle to admit
breeze and, light while shedding rain, often with a
solid,orleuvred lower panel.

Fretwork / Gingerbread Trim

Ornamental, often lattice-cut wooden trim applied
to eaves, verandahs, and gable ends in traditional
Caribbean "gingerbread" architecture.

Primarily decorative but can also provide shading.
Galvanize (Galvanized Roofing / "Galvanize Sheet")

mid-20th=century Caribbean
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Corrugated galvanized steel roofing sheet, the most
common roof covering material across the
Caribbean.

Its thermal performance and colour (reflectivity) are
relevant to CREEBC roof/attic energy provisions.
Gallery / Verandah / Piazza

A covered, often partially open porch or,walkway
attached to a building's exterior.

Used across the Caribbean for shadihg ‘walls/jand
openings, promoting  cross-ventilation, and
providing outdoor living space.

Functions as a passive shading strategy relevant to
envelope heat-gain reductioh.

Hip Roof

A roof style with slopesyon)all sides meeting at a
ridge.

Historically favouredsinshurricane-prone Caribbean
territories fof its aer@dynamic wind resistance.

Roof #'geometry ) affects attic ventilation and
insulation detailing under the code.

Hurricane Shutters (Storm Shutters)

Removable or fixed panels (accordion, colonial,
Bahama/Bermuda, or roll-down types) installed over
window and door openings for wind/impact
protection.

While primarily a structural/life-safety feature,
shutter type and operation can also affect shading
and ventilation performance.

Jalousie Window (Louvre Window)

A window composed of parallel, adjustable glass or
metal slats (louvres) that pivot together to open or
close.

Widely used across the Caribbean for maximizing
natural ventilation.

Because jalousies are inherently harder to seal, they
present specific challenges for meeting CREEBC air-
leakage and fenestration U-factor requirements.
Lattice / Trellis Screen

An openwork wood or metal screen used to shade
walls, windows, or verandahs from direct solar
exposure while allowing airflow.

Nog / Wattle-and-Daub Wall

A traditional infill wall construction using a woven
lath or timber framework (wattle) packed with mud,
clay, or lime plaster (daub).

Found in some older Caribbean structures and
relevant when assessing existing wall U-values for
retrofit compliance.
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Persienne / Persian Shutter

A louvred wooden shutter (French/Creole
architectural influence, common in territories such
as Haiti, Martinique, Guadeloupe, and St. Lucia) fixed
beside or over a window opening to control light,
rain, and airflow.

Pitch-Pine / Greenheart

Durable local and regional hardwood timbers
traditionally used for structural framing, flooring,
and roofing in Caribbean construction.

Ridge Vent

A ventilation opening runs along the peak of a roof.
Used to exhaust hot attic air and support passive
cooling strategies encouraged under the code's
tropical-climate provisions.

Sash Window

A window with one or more movable panels (sashes)
that slide vertically or horizontally within a frame.
Less common than jalousies in vernacular Caribbean
buildings but present in colonial-era and higher-end
construction.

Termite Shield

A metal barrier installed between a building's
foundation and its timber framing to prevent termite
entry.

Relevant to material durability discussions alongside
envelope construction.

Transom (Fanlight)

A small window or ventilation panélj, often fixed or
louvred, positioned above a door orwindow:to admit
additional light and airflow.

Frequently found above doopswin “elder Caribbean
urban buildings.

Tropical Roof Overhang (Eave Overhang)

An extended roof edge “projecting beyond the
building's walls.

Used to shade walls and openings from direct sun
and shed heavy rainfall away from the building
envelope.

A passive design strategy recognized as
complementary to CREEBC's active/prescriptive
envelope measures.

Wallaba Shingles

Shingles split from the wallaba treel (native |to
Guyana and parts of the Caribbean/South"America),
traditionally used as a durable roofing and wall-
cladding material.

Zinc Roof

Colloquial regional term (partieularly in the Eastern
Caribbean and Guyaha)ffor, galvanized corrugated
steel roofing.

Key Organizations & \Acronyms Referenced in
CREEBC

CREEBC- CARICOMY Regional Energy Efficiency
Building Cade

CROSQ - CARICOM Regional Organisation for
Standards,and Quality

CARICOM - Caribbean Community

COTED - Council for Trade and Economic
Development (CARICOM)

ICC - International Code Council

IECC - International Energy Conservation Code
ASHRAE - American Society of Heating, Refrigerating
and Air-Conditioning Engineers

C-SERMS - Caribbean Sustainable Energy Roadmap
and Strategy

UNEP/GEF - United Nations Environment
Programme / Global Environment Facility (project
funders)

CCCCC - Caribbean Community Climate Change
Centre

CHAPTER 3[CE]
GENERAL REQUIREMENTS

SECTION C301
CLIMATE ZONES
C301.1 General.
Climate zones from Table C301.1 shall be used in

determining the applicable requirements from
Chapter 4 [CE]. Locations not in Table C301.1 shall be
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assigned a climate zone based on Section C301.3.

C301.2 Warm humid locations.
Warm humid locations are identified in Table C301.1
by an asterisk.

C301.3 Unstated climate zones.
The climate zone for any location not listed in Table
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C301.1 shall be determined by applying Table
C301.3(1) and then Table C301.3(2).

C301.4 Tropical climate zone.
The tropical climate zone shall be defined as:

1. Anguilla, Antigua and Barbuda, Bahamas,
Barbados, Belize, Bermuda, British Virgin
Islands, Cayman Islands, Dominica,
Grenada, Guyana, Haiti, Jamaica,
Montserrat, Saint Lucia, St. Kitts and
Nevis, St. Vincent and the Grenadines,
Suriname, Trinidad and Tobago, Turks and
Caicos Islands; and

2. lIslands in the area between the Tropic of
Cancer and the Tropic of Capricorn.

CROSQ 2026 — All rights reserved
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TABLE C301.11
CLIMATE ZONES, MOISTURE REGIMES, AND WARM-HUMID DESIGNATIONS BY COUNTRY AND TERRITORY

Key: A - Moist, B—Dry, C— Marine. Absence of moisture designation indicates moisture regime is'irrelevant.

Sl I-P
Precip

COUNTRY LOCATION WMO#  CZ Elev(m) CDD10 HDD18 (mm)™| Elev(ft) CDD50 HDD65 Precip (in)
Anguilla (AIA)? WALLBLAKE - 0A 10° 6691 0° 617¢ 33¢ 10450° 0° 24¢
Antigua and Barbuda
(ATG)® VC BIRD INTL AIRPORT 788620 OA 10 6249 0 883 33 11248 0 35
Bahamas (BHS)® LYNDEN PINDLING INTL

AIRPORT 780730 1A 7 5643 9 1334 23 10157 16 53

SETTLEMENT POINT 994390 1A 3 5322 19 1281 10 9580 34 50
Barbados (BRB)" GRANTLEY ADAMS 789540  0A 56 6308 0 1155 184 11354 0 45
Belize (BLZ)" BELIZE/PHILLIP GOLD 785830 0A 5 6145 0 1944 16 11061 0 77
Bermuda (BMU)® BERMUDA INTL 780160 2A 6 4596 88 1456 20 8273 158 57
British Virgin Islands TERRANCE B. LETTSOME INTL
(VGB)? AIRPORT 0A 10° 6453 0° 841° 33¢ 10445¢ 0° 33¢
Cayman Islands (CYM)®>  OWEN ROBERTS AIRPORT 0A 10° 6620 0° 1037¢ 33¢ 10889° 0° 41°
Dominica (DMA)? DOUGLAS-CHARLES 10° 33¢ 0°

AIRPORT 0A 6288 0° 878° 10631¢ 35¢
Grenada (GRD)® MAURICE BISHOP INTL

AIRPORT 789580 %, OA 7 6378 0 1197 23 11480 47
Guyana (GUY)® TIMEHRI\CHEDDI JAG 810020 N, OA 29 6136 0 2234 95 11045 88
Haiti (HTI) PORT-AU-PRINCE AEROPORT,INTL 0A 10°¢ 6848 0° 1404° 33¢ 10278° 0° 55¢
Jamaica (JAM)® KINGSTON/NORMAN MAN 783970  OA 14 6608 0 730 46 11894 0 29

MONTEGO BAY/SANGSTE 783880  0A 8 6336 0 1184 26 11405 0 47
Montserrat (MSR)? JOHN OSBORNE AIRPQRT - 1A 10°¢ 5946 0° 702¢ 33¢ 10615c 0° 28¢
Saint Lucia (LCA)® HEWANORRA INTRAIRP 789480  OA 10 6429 0 1128 33 11572 0 44
St. Kitts and Nevis (KNA)® ROBERT 4% BRADSHAW

INTLAIRRORTF - 0A 10° 6388 0° 696° 33¢ 10516° 0° 27¢
St. Vincent and the ARGYLE INTERNATIONAL
Grenadines (VCT)? AIRPQRT - 0A 10° 6647 0° 582¢ 33¢ 10729¢ 0° 23¢

I*|t is recommended that'building designers contact their local meteorological office for up-to-date precipitation data and trends
CROSQ 2026 — All rightsyreserved
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Suriname (SUR)?

JOHAN A. PENGEL INTL

AIRPORT at Zanderij 812250 0A 9 6264 0 2249 30 11275 0 89

Paramaribo - - 10¢ 6361 oc 2293c 33¢ 10688¢ 0¢ 90¢
Trinidad and Tobago ARTHUR NAPOLEON
(TTO)® RAYMOND ROBINSON

INTL AIRPORT 789620 0A 6 6307 0 1452 20 11353 0 57

PIARCO INT. AIRPORT 789700 0A 15 6274 0 1782 49 11293 0 70
Turks and Caicos Islands  PROVIDENCIALES INTL
(TCA)® AIRPORT - 0A 10¢ 6439 0¢ 673¢ 33¢ 10331° 0¢ 27¢
a. Calculated CARICOM Member State or Associate
b. CARICOM Member State or Associate

(continued)
26
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TABLE C301.1 continued
CLIMATE ZONES, MOISTURE REGIMES, AND WARM-HUMID DESIGNATIONS BY COUNTRY AND TERRITORY

Degree-day: the difference in temperature between the out- door mean temperature over a 24-hour period
and a given base temperature. For the purposes of determining building envelope requirements,_ the
classifications are defined as follows:
Cooling degree-day base 10°C, CDD10 (50°F, CDD50): for any one day, when the mean temperatufe is,more
than10°C (50°F), there are as many degree-days as degrees Fahrenheit or Celsius temperature 'difference
between the mean temperature for the day and 10°C (50°F) (mean temperature 10°C (50°F)).“Annual‘ceoling
degree- days (CDDs) are the sum of the degree-days over a calendar year.
Heating degree-day base 18°C, HDD18 (65 °F, HDD65): for any one day, when the mean temperature isless than
18°C (65°F), there are as many degree-days as degrees Fahrenheit or Celsius temperaturendifference between
and 18°C (65°F) and the mean temperature for the day (18°C (65°F) minus the mean‘témperature). Annual
heating degree-days (HDDs) are the sum of the degree-days over a calendar year.
Table C301.3(1)
UNSTATED CLIMATE ZONE DEFINITIONS

MAJOR CLIMATE TYPE DEFINITIONS

Marine (C) Definition—Locations meeting all four criteria:

1. Mean temperature of coldest month between —3°C (27°F) and 18%C (65°F)

2.  Warmest month mean < 22°C (72°F)

3. At least four months with mean temperatures over 10°C (50°F)

4. Dryseasonin summer. The month with the heaviest precipitation,in the cold season has at least three times as much
precipitation as the month with the least precipitatign inythe rest of the year. The cold season is October through
March in the Northern Hemisphere and April through Septembérin the Southern Hemisphere.

Dry (B) Definition—Locations meeting the following criteria:
1. Not Marine (C)
2. If 70% or more of the precipitation, P, occurs during thehigh sun period, then the dry/humid threshold is Pmm < 20.0
x (T +14) (SI) [Pin < 0.44 x (T=7) (I-P)]
3. If between 30% and 70% of the precCipitation, P, occurs during the high sun period, then the dry/humid threshold is
Prm < 20.0 X (T + 7) (SI) [Pin < 0.44 X(T 219.5).(I-P)]
4. If 30% or less of the precipitation, P, oecursiduring the high sun period, then the dry/humid threshold is Pmm <20 x T
(SI) [Pin < 0.44 x (T—32) (I-P)] where:
P annual precipitation, mm (in.)
T = annual mean temperature, °C( °F)

Summer orhigh sun April through September in the Northern Hemisphere and
October through March period in the Southern Hemisphere
October through March in the Northern Hemisphere and April
through September in the Southern Hemisphere

Winter or celd season

Humid (A) Definition—Locations that are not marine and not dry.

Warm-humidyDefinition—Humid (A) locations where either of the following wet-bulb temperature conditions shall occur
duringitheywarmest'six consecutive months of the year:

1..19.4°C\(67°F ) or higher for 3,000 or more hours; or

2422.8°G)(73°F) or higher for 1,500 or more hours.

ForIR: °F=[(°F-32) x 5/9],1 mm =0.03937 in.

Table 301.3(2)
UNSTATED CLIMATE ZONE DEFINITIONS [Source: ASHRAE STANDARD 169-2013]

Thermal Zone Name SI Units I-P Units
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0 Tropical® | 6000 < CDD10°C 10,800 < CDD50°F
1 Very hot 5000 < CDD10°C < 6000 9000 < CDD50°F £ 10,800
2 Hot 3500 < CDD10°C <5000 6300 < CDD50°F < 9000
3 Warm CDD10°C <3500 CDD50°F <6300

and HDD18°C < 2000 and HDD65°F < 3600

1 ASHRAE Standard 169-2013 uses the term “Extremely hot”

SECTION C302
DESIGN CONDITIONS

C302.1 Interior design conditions.

The interior design temperatures used for heating
and cooling load calculations shall be a maximum of
22°C (72°F) for heating and minimum of 24°C (75°F)
for cooling.

For naturally ventilated buildings, ASHRAE 62.1 is to
be referred for designing.

SECTION C303
MATERIALS, SYSTEMS AND EQUIPMENT

C303.1 Identification.
Materials, systems and equipment shall be identified
in @ manner that will allow a determination of
compliance with the applicable provisions of this
code.
C303.1.1 Building thermal envelope insulation.
An R- value identification mark shall be appliedyby
the manufacturer to each piece of\building thermal
envelope insulation 305 mm (12gin)origreater in
width. Alternately, the insulation, installers shall
provide a certification listing the type, manufacturer
and R-value of insulation installed,in each element of
the building thermal’envelope. For blown or sprayed
insulation (fiberglass and cellulose), the initial
installed thickness, settled thickness, settled R-value,
installed density,'coverage area and number of bags
installed shall "beglisted on the certification. For
sprayed polyurethane foam (SPF) insulation, the
installed‘thickness of the areas covered and R-value
ofg.installed thickness shall be listed on the
certification. For insulated siding, the R-value shall
betlabelled on the product’s pack- age and shall be
listed on the certification. The insulation installer
shall sign, date and post the certification in a
conspicuous location on the job site.

Exception: For roof insulation installed
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above the deck, the R-valueshall'be labeled
as required by the material stahdards
specified in Table 1508.2 of the Intefnational
Building Code.

C303.1.1.1 Blown or ssprayed roof/ceiling

insulation.
The thickness of blown-in or sprayed
roof/ceiling’insulation (fiberglass or
cellulesé) shall be writtenin mm (in.)
on'markers that are installed at least
one for every 28 m? (300 square
feet) throughout the attic space. The
markers shall be affixed to the
trusses or joists and marked with the
minimum initial installed thickness
with numbers not less than 25 mm
(1 inch) in height.
Each marker shall face the attic
access opening. Spray polyurethane
foam thickness and installed R-value
shall be listed on certification
provided by the insulation installer.

C303.1.2 Insulation mark installation.
2024 1ECC shall apply.
C303.1.3 Fenestration product rating.
2024 IECC shall apply.

TABLE C303.1.3(1)
DEFAULT OPAQUE DOOR U-FACTORS

FRAME | SINGLE | DOUBLE SKYLIGHT
TYPE PANE PANE Single Double
6.81 4.54 11.36 7.38
W/m2K | W/m?K | W/m2K | W/m?K
Metal (1.20 (0.80 (2.00 (1.30
Btu/h-ft? | Btu/h-ft> | Btu/h-ft? | Btu/h-ft?
-°F) -°F) -°F) -°F)
Metal 6.25 3.69 10.79 6.25
with W/m2K | W/m?K | W/m%K | W/m2K
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Therm (1.10 (0.65 (1.90 (1.10
al Btu/h-ft? | Btu/h-ft> | Btu/h-ft? | Btu/h-ft?
Break -°F) -°F) -°F) -°F)
Nonme 5.39 3.12 9.94 5.96
tal or W/m2K | W/m2K | W/m%K | W/m?K
Metal (0.95 (0.55 (2.75 (1.05
Clad Btu/h-ft? | Btu/h-ft> | Btu/h-ft> | Btu/h-ft?
°F) °F) °F) °F)
Glazed 3.41 W/mZ-K
Block (0.60 Btu/h-ft2-°F)

C303.1.4 Insulation product rating.

The thermal resistance (R-value) of
insulation shall be determined in accordance with
the U.S. Federal Trade Commission R-value rule (CFR
Title 16, Part 460) in units of m2-K/W (h - ft? - °F/Btu)
at a mean temperature of 24°C (75°F).

TABLE C303.1.3(2)
DEFAULT DOOR U-FACTORS

DOOR TYPE U-FACTOR

6.81 W/m?-K

Uninsulated Metal
(1.20 Btu/h-ft2-°F)

5.11 W/m2K

Insulated Metal (Rolling)
(0.90 Btu/h-ft%:°F)

3.41 W/m?K

Insulated Metal (Other)
(0.60 Btu/h-ft2-°F)

2.84 W/m?K

Wood
(0.50 Btu/h-ft2-°F)

Insulated, nonmetal‘edge,
max 45% glazing, any glazing
double pane

1.99 W/m2.K

(0.35 Btu/h-ft2-°F)
TABLE €303.1.3(3)

DEFAULT. GLAZED,FEENESTRATION SHGC AND VT
20244ECE'shallapplys

C303:1.4.1 Insulated siding.
2024 |ECC shall apply.

C303:2 Installation.
2024 |IECC shall apply.
C303.2.1 Protection
insulation.

Insulation applied to the exterior of basement

of exposed foundation
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walls, crawlspace walls and the perimeter of
slab-on-grade floors shall have a rigid, opaque
and weather-resistant protective covering to
prevent the degradation of the insulation’s
thermal performance. The protective covering
shall cover the exposed exterior insulationyand
extend not less than 153 mm (6 inches) below
grade.

C303.2.2 Multiple layers of continuous insulation

board.

2024 IECC shall apply.

C303.3 Maintenance information.
2024 IECC shall apply.
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CHAPTER 4[CE]
COMMERCIAL ENERGY EFFICIENCY

SECTION C401
GENERAL

C401.1 Scope.
The provisions in this chapter are applicable to
commercial buildings and their building sites.

C401.2 Application.
Commercial buildings shall comply with Section
C401.2.1 or C401.2.2.
C401.2.1 International Energy Conservation Code.
Commercial buildings shall comply with one of the
following:

1. Prescriptive Compliance. The Prescriptive

Compliance option requires compliance with
all applicable mandatory provisions of this

C402 through C406 and Section
C408. Dwelling units and sleeping unitsiin

Group R-2 buildings shall be deemedito be in
compliance with this chapter, provided that
they comply with Section R406:

2. Simulated Building Perfermance.

The Simulated Building Performance option
requires compliance/with Seetion C407.

Exception: Additions, alterations, repairs and
changes of occupancywsto existing buildings
complying with,Ghapter 5.

The Table belew%shows the compliance options as
Prescriptive and Mandatory compliance as per IECC
2024,

code, in addition to Sections
Table 1: IECC 2024 compliance option
Building Type IECC 2024 Compliance Methods Recommendation for
CREEBC 2024

Commercial e Prescriptive Path (mandatory/+ prescriptive envelope, e Adopt Prescriptive
mechanical, lighting, . service  water heating + Performance

requirements) Path (C407)
e Performance/Path(C407) — modelled energy cost/use< e Allow ASHRAE
reference desigh 90.1-2022 as

e ASHRAE 90.1-2022

alternative

Appendix,G (ECB Method) as alternative

Residential (Low-rise

Prescriptive Path (mandatory + prescriptive envelope, o Adopt Prescriptive

R-2, R-3, R-4) HVAG,lighting, etc.) Path Allow UA
e/ UA Trade-off (R402.1.5) — envelope flexibility Trade-off +
e Performance Path (R405) — modelled energy use < Performance Path
reference design (R405) Defer ERI
e ERI Path (R406) — HERS or equivalent rating index Path until
e  ASHRAE 90.2-2020 as alternative infrastructure
exists
e Keep ASHRAE 90.2
optional
Table 2: Prescriptive and Mandatory compliance as per IECC 2024
Category Commercial Buildings Residential Buildings
Mandatory e (C401.2 Compliance paths (must meet e R401.2 Compliance paths (must meet
Provisions mandatory + chosen path) mandatory + chosen path)
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(apply
regardless of
compliance
path)

Prescriptive
Provisions

(default
compliance path
if no trade-
off/performance
path)

C402.5 Air leakage (envelope sealing &
testing)

C403.2 General mechanical provisions
(controls, insulation, economizers,
efficiency)

C404.2 Service hot water (controls,
piping insulation)

C405.2 Basic lighting controls

C405.10 Functional testing of lighting
controls

€408 Commissioning of HVAC, lighting,
SWH, refrigeration

C409 Energy metering

€402 Envelope (insulation, fenestration,
SHGC, roof reflectance)

Cc403 Mechanical (equipment
efficiencies, ventilation, advanced
controls)

C404 Service water heating (equipment

efficiencies, recirculation, pool/spa
heating)
C405 Lighting power allewances,

daylighting, advanced controls

C406 Additional efficiency optiens
(renewables, high-performance HVAC,
etc.)

C410 Refrigerationg®systems’ (walk-ins,
supermarkets)
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R401.3 Certificate — permanent energy
certificate posted in the home listing
envelope values, equipment, and test
results

R402.4 Air leakage (envelope sealing &
testing)

R403.1-R403.5 Mechanical gmysystem
controls, duct/piping insulation; hot water
controls
R404 Basic
requirements
R405.3 Performanee, path mandatory
requirements (beforestrade-offs)

electrical & Jlighting

R402 Envelope (insulation, fenestration,
U-factor, SHGC)

R403¢Systems (HVAC and water heating
efficiencies)
R404 Lighting
controls)

R406 ERI compliance path (prescriptive
baseline + performance flexibility)

(high-efficacy lamps,
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C401.2.2 ASHRAE 90.1-2022
Commercial  buildings shall comply with the
requirements of ANSI/ASHRAE/IES 90.1.
ASHRAE 90.1-2022 is a globally recognized energy
standard for buildings, providing minimum
requirements for energy-efficient design of
commercial buildings. It serves as one of the
principal reference codes for international building
energy efficiency regulations, including the IECC.
Since CREEBC 2024 is being revised using IECC 2024
as the base code, ASHRAE 90.1-2022 becomes
relevant because many of the performance paths,
system requirements, and compliance options in
IECC are harmonized with or directly reference
ASHRAE 90.1-2022. Its relevance lies in offering:

1. Technical Alignment: Provides detailed

methodologies for HVAC, lighting, and
building envelope performance that can
supplement CREEBC provisions.

2. Performance-Based Compliance: Offers an
established performance rating method,
enabling flexibility for designers and
ensuring comparability with international
best practices.

3. Credibility and Consistency: Ensuresfthe
CREEBC is consistent with widely adopted
international benchmarks, improving
acceptance among stakehelders © and
investors.

4. Regional Adaptability#Though<developed in
the U.S,, its principles ‘can‘be adapted for
Caribbean g™¢limatic » conditions  with

appropriatesmodifications.

Thus, incorporating ASHRAE 90.1-2022 references in
CREEBC 2024 (strengthens its technical robustness,
aligns it withyintefnational standards, and ensures
that it remains acredible, flexible, and performance-
driven energy’code

€402.3 Building thermal envelope certificate.

Aypermanent building thermal envelope certificate
shall be completed by an approved third-party
inspection agency or individual. Such certificate shall
be posted in the utility room or near the HVAC
equipment. The certificate should be stored to prevent
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damage from water or weather elements.

If located on an electrical panel, the certificate shall
not cover or obstruct the visibility of the circuit
directory label, service disconnect label or other
required labels. A copy of the certificate shall also'be
included in the construction files for the project,
which may be digital or physical forgsimplified
compliance.

Also, the certificate shall explicitly indicate “where air-
barrier continuity is not provided and explainthe basis for
exemption.

.Limited testing or alternative compliance
documentation shall be required where,alterations affect
a significant proportion of theyenvelope or where the
space is mechanically “eooled/dehumidified, as these
conditions increase theyimpostance of airtightness for
comfort and maisture.control.

The certificate shall ineltde the following:
R-values_of insulation for main envelope elements
only:[ceilings, reofs, external walls, and floors. Minor
components|isuch as doors, windows, skylights,
hatches, acéess panels, and localized thermal bridges
maybe omitted.

1. Usfactors and SHGC for major fenestrations:
windows and doors only.

2. Air leakage testing is mandatory (for commercial
buildings); where testing is performed, default
regional envelope performance values may be used.
3. Where there is more than one value for any
component of the building thermal envelope, the
certificate shall indicate the area-weighted averages
of that specific component type (e.g., walls, roofs,
floors, ceilings) where available. If area-weighted
averages are unavailable, list only those assemblies
covering at least 25% of the total area of that
component type, not the total building area.

SECTION C402
BUILDING THERMAL ENVELOPE
REQUIREMENTS

C402.1 General.
Building thermal envelope assemblies for buildings
that are intended to comply with the code on a
prescriptive basis in accordance with the compliance
path described in Item 1 of Section C401.2.1 shall
comply with the following:

1. The opaque portions of the building thermal

envelope shall comply with the specific
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insulation requirements of Section C402.2
and the thermal requirements of Section
C402.1.2, C402.1.3 or C402.1.4. Where the
total area of through penetrations of

mechanical equipment is greater than 1
percent of the opaque above-grade wall
area, the building thermal envelope shall
comply with Section C402.1.2.1.8.

2. Wall solar reflectance and thermal
emittance shall comply with Section C402.3.

3. Roof solar reflectance and thermal
emittance shall comply with Section C402.4.

4. Fenestration in the building thermal
envelope shall comply with Section C402.5.
Where buildings have a vertical fenestration
area or skylight area greater than that
allowed in Section C402.5, the building and
building thermal envelope shall comply with
ltem 2 of Section C401.2.1, C401.2.2 or
C402.1.4.

5. Air leakage of building thermal envelope
shall comply with Section C402.6.

6. Thermal bridges in abovesgrade “walls, shall
comply with Section C402 7-

7. Walk-in coolers, walk-in freezers,
refrigerated  wafehouse/ coolers and
refrigerated” Warehouse freezers shall

comply withiSection C403.12.

C402.1.1 Low+energy buildings and greenhouses.
The following “low=energy buildings, or portions
thereof ‘separatedwsfrom the remainder of the
building “by “building thermal envelope assemblies
complying with this section, shall be exempt from
the building thermal envelope provisions of Section
C402:

C402.1.1.1 Low-energy buildings.
Buildings that comply with either of the following:
1. Those with a peak design rate of energy

usage less than 10.7 W/m? (3.4 Btu/h-ft?) or
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10.7 W/m? (1.0 watt per square foot) of floor
area for space conditioning purposes.

2. Those that do not contain conditioned
space.

C402.1.1.2 Greenhouses.
Greenhouse structures or areas [ that, are
mechanically heated or cooled and that,comply,with
all of the following shall be exempt from'the building
thermal envelope requirements of this code:
1. Exterior opaque envelope assemblies

comply with Sections C402.2and C402.5.5.

Exception: Low energy.greenhouses that comply
with Section C402.1.1.
2. Interiohgartition building thermal envelope

assembliesy that separate the greenhouse
from %, conditioned space comply with
Sections C402.2, C402.5.3 and C402.5.5.

3. Fenestration assemblies that comply with
the building thermal envelope requirements
in Table C402.1.1.2. The U-factor for a roof
shall be for the roof assembly or a roof that

includes the assembly and an internal
curtain system.

Exception: Unconditioned greenhouses.
TABLE  C402.1.1.2 FENESTRATION _ BUILDING
THERMAL ENVELOPE MAXIMUM REQUIREMENTS

C402.1.1.3 Equipment buildings.
Buildings that comply with the following shall be
exempt from the building thermal envelope
provisions of this code:
1. Are separate buildings with floor area not

more than 111 m?2 (1,200 square feet).

2. Are intended to house electric equipment
with installed equipment power totalling not
less than 75 W/m? (7 watts per square foot)
and not intended for human occupancy.

3. Have a heating system capacity not greater
than 6 kW (20,000 Btu/h) and a heating
thermostat setpoint that is restricted to not
more than 10 °C (50 °F)
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4. Have an average wall and roof U-factor less
than 0.2 in Climate Zones 1 through 5 and
less than 0.12 in Climate Zones 6 through 8.

5. Comply with the roof solar reflectance and
thermal emittance provisions for Climate
Zone 1.

C402.1.2 Assembly U-factor, C-factor or F-factor
method.

Building thermal envelope opaque assemblies shall
have a U-, C- or F-factor not greater than that
specified in Table C402.1.2. Commercial buildings or
portions of commercial buildings enclosing Group R
occupancies shall use the U-, C- or F-factor from the
“Group R” column of Table C402.1.2. Commercial
buildings or portions of commercial buildings
enclosing occupancies other than Group R shall use
the U-, C- or F-factor from the “All other” column of
Table C402.1.2

TABLE C402.1.2 OPAQUE BUILDING THERMAL
ENVELOPE ASSEMBLY MAXIMUM
REQUIREMENTS, U-FACTOR METHOD®*®

C402.1.2.1 Methods of determining U-, C-
and F-factors.
Where assembly U-factors, C-factors and F-factors
and calculation procedures are established in
ANSI/ASHRAE/IES 90.1-2022 Appendix A for,epaque
assemblies, such opaque assemblies shall be a
compliance alternative provided, they “meet the
criteria of Table C402.1.2 and the, censtruction,
excluding cladding system on walls, complies with
the applicable  constructiony, “details from
ANSI/ASHRAE/IES 90.1-20228Appendix A. Where U-
factors have beenmestablished by testing in
accordance with"\ ASTM, C1363, such opaque
assemblies shall bey a/' compliance alternative
provided theysmeet the criteria of Table C402.1.4.
The R-value ‘of" continuous insulation shall be
permitted to be added to, or subtracted from the
original“tested design. Airspaces used for assembly
evaluationsishall comply with Section C402.2.7.
C402.1.2.1.1 Tapered, above-deck
insulation based on thickness.
For tapered, above-deck roof insulation, area-
weighted U-factors of non-uniform insulation
thickness shall be determined by an approved
method.
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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.

C402.1.2.1.2 Suspended ceilings.

Insulation installed on suspended ceilingsghaving
removable ceiling tiles shall not be considered part
of the assembly U-factor of the (roof-ceiling
construction.

C402.1.2.1.3 Concrete masonry_ units,

integral insulation.

In determining compliance with Table C402.1.2, the
U-factor of concrete masonry units with integral
insulation shall be permitted to.bé used.

C402.1.2.1.4 Mass walls and floors.
Compliance with required®maximum U-factors for
mass walls and:mass'floors in accordance with Table
C402.1.2 shall “hep permitted for assemblies
complyingwith Section C402.1.3.4.

C402:1.2.1.5 Area-weighted averaging of

aboyve-grade wall U-factors.

Where above-grade walls include more than one
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.

C402.1.2.1.6 Cold-formed steel assemblies.
U-factors for building thermal envelopes containing
cold-formed steel-framed ceilings and walls shall be
permitted to be determined in accordance with AlSI
$250 as modified herein.

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 610 mm (24 inches) on center
with a 23 percent framing factor or framing
at 406 mm (16 inches) on center with a 25
percent framing factor, the next lower
framing member spacing input values shall
be used when calculating using AISI S250.
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3. Where the steel-framed wall contains less
than 23 percent framing factors, the AlISI
S250 shall be used without any
modifications.

4. Where the steel-framed wall contains other
than standard C-shape framing members,
the AISI S250 calculation option for other
than standard C-shape framing is permitted
to be used.

C402.1.2.1.7 Spandrel panels.
U-factors of opaque assemblies within fenestration
framing systems shall be determined in accordance
with the default values in Table C402.1.2.1.7, ASTM
C1363 or ANSI/NFRC 100.
TABLE C402.1.2.1.7 EFFECTIVE U-FACTORS FOR
SPANDREL PANELS?

C402.1.2.1.8

penetrations.
Where the total area of through penetrations of
mechanical equipment is greater than 1 percent of
the opaque above-grade wall area, such area shall be
calculated as a separate wall assembly, in
accordance with either Section C402.1.2.1.5 or
Section C402.1.4 using a published and approvéd U*
factor for that equipment or a default U-factoref 0.5.
C402.1.3 Insulation component R-value.method:
For opaque portions of the “uildingy, thermal
envelope the R-values for cavity=insulation and
continuous insulation shall be_not less than that
specified in Table C402.1.3f Group R occupancy
buildings or portions of Jcommercial buildings
enclosing Group R a€ctipancies shall use the R-values
from the “Group™“R” column of Table C402.1.3.
Commercial buildingshor portions of commercial
buildings encl@sing occupancies other than Group R
shall use thexR-valuésyfrom the “All other” column of
Table'C402.1.3!
TABLE C402.1.3 OPAQUE BUILDING THERMAL
ENVELOPE "INSULATION COMPONENT MINIMUM
REQUIREMENTS, R-VALUE METHOD®

C402.1.3.1 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-

Mechanical equipment
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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 contintous
insulation R-value requirements in Table €402.1.3.

C402.1.3.2 Area-weighted averaging ‘of ‘R-
values.
Area-weighted averaging shall not be permitted for
R-value compliance.
Exception: For tapered aboye=deck roof insulation,
compliance with the R-values required in Table
C402.1.3 shall be permitted‘to be demonstrated by
multiplying the ratedRsvalue‘per 25.4 mm (1 inch) of
the insulationematerial 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.

€402.1.3.3 Suspended ceilings.
Insulation installed on suspended ceilings having
remoyable ceiling tiles shall not be considered part
of the minimum thermal resistance (R-value) of roof
insulation in roof-ceiling construction.

C402.1.3.4 Mass walls and mass floors.
Compliance with required maximum U-factors for
mass walls and mass floors in accordance with Table
C402.1.2 and minimum R-values for insulation
components applied to mass walls and mass floors in
accordance with Table C402.1.3 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:

1.1 Weigh not less than 171 kg/m?
(35 pounds per square foot) of wall
surface area.

1.2. Weigh not less than 122 kg/m?
(25 pounds per square foot) of wall
surface area where the material
weight is not more than 1922 kg/m3
(120 pounds per cubic foot [pcf]).
1.3. Have a heat capacity exceeding
144 kJ/m? x K (7 Btu/ft? x °F).

1.4. Have a heat capacity exceeding
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103 kJ/m?-K (5 Btu/ft>-°F) where the
material weight is not more than
1922 kg/m3 (120 pcf).

2. Where used as a component of the building
thermal envelope, the minimum weight of
mass floors shall comply with one of the
following:

2.1. 171 kg/m? (Thirty-five pounds

per square foot) of floor surface

area.

2.2. 122 kg/m? (Twenty-five pounds

per square foot) of floor surface area

where the material weight is not

more than 1922 kg/m3 (120 pcf).
C402.1.4 Component performance method.
Building thermal envelope values and fenestration
areas determined in accordance with Equation 4- 1
shall be an alternative to compliance with the U-, F-,
psi-, chi-, and C-factors in Tables C402.1.2,
C402.1.2.1.7,C402.1.4 and C402.5 and the maximum
allowable fenestration areas in Section C402.5.1.
Fenestration shall meet the applicable SHGC
requirements of Section C402.5.3.

Ap+Bp+ Cp+Tp
<A +Br+Cp +Tp — Ve —V5

Equation 4-1

Where,

Ap = Sum of the (area x U-factor) forieach, preposed
building thermal envelope assembly, %other than
slab-on-grade or below-grade wall assemblies.

Br = Sum of the (length x F-factor),fomeach proposed
slab-on-grade edge condition.

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

Tp =Sum of the (WLP)and (xNP) values for each type
of thermal bridge condition of the building thermal
envelope as Videntified in Section C402.7 in the
propesed, building. Far the purposes of this section,
the, (WLP) “and " (xNP) values for thermal bridges
caused by‘mwaterials with a thermal conductivity less
thamorequal to 0.432 W/m * K ( 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 Tp 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
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elements other than fasteners, ties or brackets in the
proposed building thermal envelope.

Ar=Sum of the (area x U-factor permitted by Tables
C402.1.2 and C402.5) for each proposed building
thermal envelope assembly, other than slab-on-
grade or below-grade wall assemblies.

Br =Sum of the (length x F-factor permitted,by Table
C402.1.2) for each proposed slab-on-gradeyedgé
condition.

Cr=Sum of the (area x C-factor permitted by Table
C402.1.2) for each proposed gbelow-grade wall
assembly.

Tr=Sum of the (WLP) and (xNT)values for each type
of thermal bridge conditiofinthe'proposed building
thermal envelope_ as Jidentified in Section
C402.7 with values(specified as “compliant” in Table
C402.1.4. For the purposes of this section, the (WLT)
and (xNT) values®far thermal bridges caused by
matepials with, a thermal conductivity less than or
equalito 0.432 W/m * K (3.0 Btu x in/h x ft2x °F) shall
be assigned as zero. For buildings or structures
located in Climate Zones O through 3, the value
of Tr shall be assigned as zero.

WLT =Psi-factor specified as “compliant” in Table
€402.1.4) 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.

Pr=Maximum vertical fenestration area allowable
by Section C402.5.1, C402.5.1.1 or C402.5.1.2.

Qr =Proposed vertical fenestration area.

Rr= Qg — Pf, but not less than zero (excess vertical
fenestration area).

Sr=Area-weighted average U-factor  permitted
by Table C402.50of all vertical fenestration
assemblies.

Te =Area-weighted  average U-factor  permitted
by Table C402.1.2 of all exterior opaque wall
assemblies.

Ur=Sr— Tr(excess U-factor for excess vertical
fenestration area).

Ve=Rex Ur (excess Ux A due to excess vertical
fenestration area).

Ps=Maximum skylight area allowable by Section
C402.1.2.

Qs =Actual skylight area.
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Rs = Qs— Ps, but not less than zero (excess skylight
area).

Ss =Area-weighted  average U-factor  permitted
by Table C402.5 of all skylights.

Ts =Area-weighted average U-factor  permitted
by Table C402.1.2 of all opaque roof assemblies.

Us =Ss — Ts (excess U-factor for excess skylight area).
Vs =Rs x Us (excess Ux Adue to excess skylight
area).

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 C402.1.4shall 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
C402.7, 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 C402.14,
the proposed psi- or chi-factor,(shall ‘be
determined by thermal analysis)testing or
other approved sources.

W (psi) = line/junction heat losses.

X (chi) = point/penetration héat losses
Traditionally, codes only™considered U-values
?(surface/area heatgloss) \But in practice, thermal
bridges at junctions,and fixings can account for 10—
30% of total heat loss‘in well-insulated buildings.

By including W=and x factors, energy codes (like
recent |ECC/European standards) give a more
accufateN| and, ‘hoalistic picture of building
performance;, reducing hidden energy losses and
condensation risks.

TABLE C402.1.4PSI- and  CHI-FACTORS TO
DETERMINE THERMAL BRIDGES FOR THE
COMPONENT PERFORMANCE METHOD

C402.2 Specific insulation and installation
requirements.

2 Please note: No component may fall below minimum
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Insulation in building thermal envelope opaque
assemblies shall be installed in accordance with
Section C303.2 and Sections C402.2.1 through
C402.2.7, or an approved design.

C402.2.1 Roof-ceiling construction.

Insulation materials in the roof-ceiling construction
shall be installed between the roof or ceiling framing;
continuously below the ceiling framinghcontinuously
above, below, or within the roof deck or in any
approved combination thereof. Insulation”installed
above the roof deck shall comply with Sections
C402.2.1.1 through C402.2.1.3.

C402.2.1.1 Joints staggered.
Continuous, above-deckWinsulation board located
above the roof,deckishallbe installed in not less than
two layers and the edge’joints between each layer of
insulation shall 'Be staggered, except where
insulation taperssto the roof deck at a gutter edge,
roof drain or/scupper.

C402.2.1.2 Skylight curbs.
Skylight curbs shall be insulated to the level of the
above-deck roof insulation or R-5, whichever is less.
Exception: Unit skylight curbs included as a
component of a skylight listed and labelled in
accordance with NFRC 100 shall not be required to
be insulated.

C402.2.1.3 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 25 mm (1 inch).
C402.2.2 Above-grade walls.
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.
C402.2.3 Floors over outdoor air or unconditioned
space.
Floor insulation shall be installed between floor
framing, be integral to the floor assembly, be
continuous on the floor assembly, or be any
combination of these insulation methods. Where

prescriptive U-values, even under the performance path.
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continuous insulation is layered on the exterior side
of a floor assembly, the joints shall be staggered.
Floor framing cavity insulation or structural slab
insulation shall be installed to maintain permanent
contact with the underside of the subfloor decking or
structural slabs.
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 assemblies. Floor
framing or structural slab members at the
perimeter of the floor assembly shall be
insulated vertically for their full depth with
insulation equivalent to that required for the
above-grade wall construction.

2. |Insulation applied to the underside of
concrete floor slabs shall be permitted an
airspace of not more than 25 mm (1 inch)
where it turns up and is in contact with the
underside of the floor under walls associated
with the building thermal envelope.

C402.2.4 Slabs-on-grade.

Where installed, the perimeter insulationfor slab-
on-grade shall be placed on the, outside of the
foundation or on the inside of theffoundation wall.
For installations complying with,Table €402.1.3, the
perimeter insulation shall extepdydownward from
the top of the slab for the/minimum distance shown
in the table or to thétop,ofithefooting, whichever is
less, or downward to,not less than the bottom of the
slab and then harizontally to the interior or exterior
for the total distance shown in the table. Where
installed, full, slab®insulation shall be continuous
under theentite “area of the slab-on-grade floor,
except atystructural 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 610 mm (24 inches) below the finished exterior
grade, perimeter insulation is not required.
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C402.2.5 Below-grade walls.
Below-grade wall insulation shall be installed
between framing members, be integral to the wall
assembly, be continuous on the wall assembly, or be
any combination of these insulation methods. For
installations complying with Section C401:2.1,
insulation shall extend to a depth of notyless than
3048 mm (10 feet) below the outside finished ground
level or to the level of the lowestfloor of) the
conditioned space enclosed by the below-grade wall,
whichever is less.
C402.2.6 Insulation of radiant, heating system
panels.
Radiant heating system pahelspand their associated
components that are_installed in interior or exterior
assemblies, shall be insulated to an R-value of not
less than R-3.5:6n allysurfaces not facing the space
being heated: Radiant heating system panels that are
installéd 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.
€402.2.7 Airspaces.
Where the R-value of an airspace is used for
compliance in accordance with Section C402.1, the
airspace shall be enclosed in a cavity bounded on all
sides by building components and constructed to
minimize airflow into and out of the enclosed
airspace. Airflow shall be deemed minimized where
one of the following conditions occur:

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 381 mm (15 inches) on center with
top of the cavity airspace closed.

Exception: For ventilated cavities, the effect of the
ventilation of airspaces located on the exterior side
of the continuous air barrier and adjacent to and
behind the exterior wall-covering material shall be
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determined in accordance with ASTM C1363
modified® with an airflow entering the bottom and
exiting the top of the airspace at an air movement
rate of not less than 70 mm/second.

C402.3 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:

1. Not less than 75 percent of the opaque
above-grade wall area shall have an area-
weighted initial solar reflectance of not 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
source. For the portion of the above-grade
wall that is glass spandrel area, a solar
reflectance of not less than 0.29, 4as
determined in accordance with, NERC 300 or
ISO 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 ofi the opaque above-
grade wall area ‘shall be shaded by manmade
structures, existing buildings, hillsides, permanent
building projéctions, on-site renewable energy
systems orga,combination of these. Shade coverage
shall be calculated\by projecting the shading surface
downward oh,the above-grade 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 C402.1.1.2 and
equipment buildings complying with Section
C402.1.1.3.

3 Please note: These calculation methods ASTM C1363 or
ASHRAE Appendix A) require specialized knowledge and tools.
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C402.4 Roof solar reflectance and thermal
emittance.

Low slope roofs directly above cooled conditionéd
spaces 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 Table C402.4:
1. Portions of the roof that include ar are covered by
the following:

1.1. Photovoltaic systems or components.

1.2. Solar air or watersheating systems or
components.

1.3. Vegetative roofs oglandscaped roofs.

1.4. Above-roof deckswor walkways.

1.5. Skylights.

1.6. HVAC systems ‘and components, and other
opaque.objects mounted above the roof.

2. Portionstefthe roof shaded during the peak sun
angle'on the summer solstice by permanent features
of.the building or by permanent features of adjacent
buildings.

3. Portions of roofs that are ballasted with a
minimum stone ballast of 74 kg/m? (17 pounds per
square foot) or 117 kg/m? (23 psf) pavers.

4. Roofs where not less than 75 percent of the roof
area complies with one or more of the exceptions to
this section.

TABLE C402.4 MINIMUM ROOF REFLECTANCE AND
EMITTANCE OPTIONS?

Three-year-aged solar reflectance® of 0.55 and 3-
year aged thermal emittance ‘of 0.75

Three-year-aged solar reflectance index® of 64

a. The use of area-weighted averages to
comply with these requirements shall be
permitted. Materials lacking 3-year-aged
tested values for either solar reflectance or
thermal emittance shall be assigned both a
3-year-aged solar reflectance in accordance
with Section C402.4.1 and a 3-year-aged
thermal emittance of 0.90.

b. Aged solar reflectance tested in
accordance with ASTM C1549, ASTM E903 or
ASTM E1918 or CRRC-5100.

c. Aged thermal emittance tested in
accordance with ASTM C1371 or ASTM E408

Caribbean building professionals may require capacity-building
workshops or simplified lookup tables for implementation.
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or CRRC-5100.
d. Solar reflectance index (SRI) shall be
determined in accordance with ASTM E1980
using a convection coefficient of 12 W/m?x K
(2.1 Btu/h x ft> x °F )Calculation of aged SRI
shall be based on aged, tested values of solar
reflectance and thermal emittance.
C402.3.1 Aged roof solar reflectance.
Where an aged solar reflectance required by Section
C402.4 is not available, it shall be determined in
accordance with Equation 4-2.
Rogea = [0.2 4+ 0.7(Rinitiar — 0.2)]
Equation 4-2
where:
Raged = The aged solar reflectance.
Riniiat = The initial solar reflectance determined in
accordance with CRRC-S100.

C402.5 Fenestration.

Fenestration shall comply with Sections C402.5.1
through C402.5.5 and Table C402.5. Daylight
responsive controls shall comply with this section
and Section C405.2.4.

FABLE€402.5-Table

C402.4BUILDING THERMAL ENVELOPE
FENESTRATION MAXIMUM U-FACTOR AND SHGC
REQUIREMENTS (IECC 2018)

C402.5.1 Maximum area.

The vertical fenestration area, not including.opague
doors and opaque spandrel panels;yshall be not
greater than 30 percent of the gross above-grade
wall area. The skylight area shall be,not/greater than
3 percent of the gross roof aréa.

C402.5.1.1 Increased’ vertical fenestration
area withdaylight responsive controls.
In Climate Zones O%through 6, not more than 40
percent of the gross abeve-grade wall area shall be
vertical fenestration, provided that all of the
following fequirements are met:
1. qln"buildings not greater than two stories

aboeye 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
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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_ Vvertical
fenestration is not less than 1.1 times,solar
heat gain coefficient (SHGC).

Exception: Fenestration that is outside the scope of
NFRC 200 is not required to comply with Item 4.

C402.5.1.2 Increaseds skylight area with
daylight responsive'controls.

The skylight area shalkbe hot/imore than 6 percent of
the roof area, provided that daylight responsive
controls are installed inftoplit daylight zones.
C402.5.2 Minimum-skylight fenestration area.
Skylights shalhube provided in enclosed spaces
greaterthan 232 m? (2,500 square feet) in floor area,
directly under a roof with not less than 75 percent of
the™ceiling area with a ceiling height greater than
4572¢mm (15 feet), and used as an office, lobby,
atrsium, concourse, corridor, storage space,
gymnasium/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 not less than 0.40, or
VTannual Of Not less than 0.26, as determined
in accordance with Section C303.1.3.

2. A minimum skylight effective aperture,
determined in accordance with Equation 4-
3, of:

2.1. Not less than 1 percent using a
skylight’s VT rating; or

2.2. Not less than 0.66 percent using
a Tubular Daylight Device’s VTannual
rating.
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Skylight Ef fective Aperature

= 0.85 X Skylight Area

X Skylight VT x WFEToplit
Equation 4-3
where:
Skylight area = Total fenestration area of skylights.
Skylight VT = Area-weighted average visible
transmittance of skylights.
WF = Area-weighted average well factor, where well
factor is 0.9 if light well depth is less than 610 mm (2
feet), or 0.7 if light well depth is 610 mm (2 feet) or
greater, or 1.0 for Tubular Daylighting Devices with
VTannual ratings.
Light well depth = Measure vertically from the
underside of the lowest point of the skylight glazing
to the ceiling plane under the skylight.
Exceptions: Skylights above daylight zones of
enclosed spaces are not required in:

1. Buildings in Climate Zones 6 through 8.

2. Spaces where the designed general lighting
power densities are less than 5.4 W/m? (0.5
W/ft2).

3. Areas where it is documented that existing
structures or natural objects block direct
beam sunlight on not less than half of the
roof over the enclosed area for more ‘than
1,500 daytime hours per year between 8
a.m.and 4 p.m.

4. Spaces where the daylight, zene” under
rooftop monitors is greatentham50 percent
of the enclosed space‘floonarea.

5. Spaces where the total aféa minus the area
of sidelit daylight,zones is less than 232 m?
(2,500 squarefeet, and where the lighting is
controlled in “accordance with Section
C405.2'3:

6. sSpacesdesighed as storm shelters complying
with 1CC 500.

C402.5.2.1 Lighting controls in toplit
daylight zones.
Daylight responsive controls shall be provided in
toplit daylight zones.

C402.5.2.2 Haze factor.
Skylights in office, storage, automotive service,
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manufacturing, nonrefrigerated warehouse, retail
store and distribution/sorting area spaces shall have
a glazing material or diffuser with a haze factor
greater than 90 percent when tested in accordance
with ASTM D1003.
Exception: Skylights and tubular daylighting @evices
designed and installed to exclude direet, sunlight
entering the occupied space by the use of fixed ofr
automated baffles, the geometry of skylightiandlight
well or the use of optical diffuser components.
C402.5.3 Maximum U-factor and$SHGC.
The maximum U-factor and“isolar heat gain
coefficient (SHGC) for fenestration shall be as
specified in Table C402.5¢
The window projection factor'shall be determined in
accordance with Equation 4-4.

PE~= A/B
Equation 4-4
wheret
PF = Projection factor (decimal).
A = Distance/imeasured horizontally from the farthest
continuous extremity of any overhang, eave or
permanently attached shading device to the vertical
surface of the glazing.
B = Distance measured vertically from the bottom of
the glazing to the underside of the overhang, eave or
permanently attached shading device.
Where different windows or glass doors have
different PF values, they shall each be evaluated
separately.

C402.5.3.1 Increased skylight SHGC.
In Climate Zones 0 through 6, skylights shall be
permitted a maximum SHGC of 0.60 where located
above daylight zones provided with daylight
responsive controls.

C402.5.3.2 Increased skylight U-factor.
Where skylights are installed above daylight zones
provided with daylight responsive controls, a
maximum U-factor of 0.9 shall be permitted in
Climate Zones 0 through 3 and a maximum U-factor
of 0.75 shall be permitted in Climate Zones 4 through
8.

C402.5.3.3 Dynamic glazing.
Where dynamic glazing is intended to satisfy the
SHGC and VT requirements of Table C402.5, the ratio
of the higher to lower labelled SHGC shall be greater
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than or equal to 2.4, and the dynamic glazing shall be
automatically controlled to modulate the amount of
solar gain into the space in multiple steps. Dynamic
glazing shall be considered separately from other
fenestration, and area-weighted averaging with
other fenestration that is not dynamic glazing shall
not be permitted.

Exception: Dynamic glazing is not required to comply
with this section where both the lower and higher
labelled SHGC already comply with the requirements
of Table C402.5.

C402.5.3.4 Area-weighted U-factor.

An area-weighted average shall be permitted to
satisfy the U-factor requirements for each
fenestration product category listed in Table C402.5.
Individual fenestration products from different
fenestration product categories listed in Table
C402.5 shall not be combined in calculating area-
weighted average U-factor.

C402.5.4 Daylight zones.
Daylight zones referenced in Sections C402.5.1.1
through C402.5.3.2 shall comply with Sections
C405.2.4.2 and C405.2.4.3, as applicable. Daylight
zones shall include toplit daylight zones and sidelit
daylight zones.

C402.5.5 Doors.

Opaque swinging doors shall comply with Table
C402.1.2. Opaque non-swinging doofs, shall comply
with Table C402.1.2. Opaque _doors, shall be
considered as part of the gross area ofjabove-grade
walls that are part of the buildingithermal envelope.
Opaque doors shall comply=with Section C402.5.5.1
or C402.5.5.2. Othemdoors”shall comply with the
provisions of Section\ C402.5.3 for vertical
fenestration.

C402.5¢5.1 Opaque swinging doors.
Opaque swinging doors shall comply with Table
C40241.2¢

€402.5.5.2 Non-swinging doors.

Opaque non-swinging doors that are horizontally
hinged “sectional doors with a single row of
femestration shall have an assembly U-factor less
than or equal to 0.440 in Climate Zones 0 through 6
and less than or equal to 0.360 in Climate Zones 7
and 8, provided that the fenestration area is not less
than 14 percent and not more than 25 percent of the
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total door area.

Exception: Other doors shall comply with the
provisions of Section C402.5.3 for vertical
fenestration.

C402.6 Air leakage—building thermal envelope.
The building thermal envelope shall comply with
Sections C402.6.1 through C402.6.7.

C402.6.1 Air barriers.

A continuous air barrier shall be ‘previded
throughout the building thermal envelope# The air
barrier is permitted to be locatedat any combination
of inside, outside or within®the“building thermal
envelope. The air barrier shallicomply with Sections
C402.6.1.1 and C402.6.122. The air leakage
performance of therair bakrier shall be verified in
accordance withSection|C402.6.2.

Exception: Air,bagriers®are not required in buildings
located.in Climate Zone 2B.

C402.6.1.1 Air barrier design and
documentation requirements.
Design of the continuous air barrier shall be
documented as follows:
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
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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.

C402.6.1.2 Air barrier construction.
The continuous air barrier shall be constructed to
comply with the following:
1. The air barrier shall be contihuous fon, all

assemblies that comprofaisejthe, building
thermal envelope and acrosstthevjoints and
assemblies.

2. Air barrier joints and seamsishall be sealed,
including sealing ‘transitions in places and
changes inymatetials. The joints and seals
shall be securelydnstalled in or on the joint
for its entire length so as not to dislodge,
logsen orotherwise impair its ability to resist
positive’and negative pressure differentials
such as those from wind, stack effect and
mechanical ventilation.

30 Penetrations of the air barrier shall be
caulked, gasketed or otherwise sealed in a
manner compatible with the construction
materials and location. Sealing shall allow for
expansion, contraction and mechanical
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vibration. Sealing materials shall be securely
installed around the penetration so as not to
dislodge, loosen or otherwise impair the
penetrations’ ability to resist positive and
negative pressure. Sealing of concealed fire
sprinklers, where required, shall _be in a
manner that is recommended by the firé
sprinkler manufacturer. Caulking“er other
adhesive sealants shall not be lused to fill
voids between fire sprinkler coverplates and
walls or ceilings.

4. Recessed lightingsfixtres/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. Electricaland communication boxes shall
comply with Section C402.6.1.2.2.

C402.6.1.2.1 Recessed lighting.
Recessed luminaires installed in the building thermal
envelope shall be all of the following:
1. IC-rated.

2. Labelled as having an air leakage rate of not
greater than 0.944 L/s (2.0 cfm) when tested
in accordance with ASTM E283 at a 75 Pa
(1.57 psf) pressure differential.

3. Sealed with a gasket or caulk between the
housing and interior wall or ceiling covering.

C402.6.1.2.2 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 C402.6.1.2.2.1, 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.
C402.6.1.2.2.1 Air-sealed boxes.
Where air-sealed boxes are installed, they shall be
marked in accordance with NEMA OS 4. Air-sealed
boxes shall be installed in accordance with the
manufacturer’s instructions.
C402.6.2 Air leakage compliance.
Air leakage of the building thermal envelope shall be
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tested by an approved third party in accordance with
Section C402.6.2.1. The measured air leakage shall
not be greater than 1.8 L/s x m? (0.35 cubic feet per
minute per square foot) of the building thermal
envelope area at a pressure differential of 75 Pa
water gauge (0.3 inch) 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 1.8 L/s:-m? (0.35 cfm/ft2) but not
greater than 2.3 L/s'm? (0.45 cfm/ft?)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 withgthe
requirements of this section gwhere
submitted to the code official “and“the
building owner. Where the ‘measured air
leakage rate is greater thafi 233 L/s:m? (0.45
cfm/ft?), corrective actions must be made to
the building and, ah |additional test
completed for, which the results are 2.3
L/s-m?2 (0.45,cfm/ft?)or less.

2. Buildings in Climate Zone 2B.
Buildings larger than 2323 m? (25,000 square
feet)floor@rea in Climate Zones 0 through 4,
other than Group | and R occupancies, that
coraply with Section C402.6.2.3.

4, As an alternative, buildings or portions of

buildings containing Group I|-1 and 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
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shall not be greater than 1.4 L/s-m? (0.27
cfm/ft?)of the testing unit enclosure area at
a pressure differential of 50 Pa (0.2 inch
water gauge).

C402.6.2.1 Whole building test methodiand

reporting.
The building thermal envelope shall be testediby an
approved third party in accordancejwith ASTM
E3158 or an equivalent approved methad. A report
that includes the tested surface area, floor area, air
by volume, stories above grade, and air leakage rates
shall be submitted to the| cede official and the
building owner.
Exceptions:
For buildings less than 929"m? (10,000 square feet),
the entire buildingthermal envelope shall be
permitted to be tested in accordance with ASTM
E779,ASTM E3158, ASTM E1827 or an equivalent
approved method.

1. “Fersbuildings greater than 4645 m? (50,000

square feet), 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 totalling not
less than 25 percent of the wall area
enclosing the remaining conditioned
space.

C402.6.2.2 Dwelling and sleeping unit
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enclosure method and reporting.

The building thermal envelope shall be tested for air
leakage in accordance with ASTM E779,
ANSI/RESNET/ICC 380, ASTM E1827 or an equivalent
approved method. Where multiple dwelling units or
sleeping units or other spaces are contained within
one building thermal envelope, each shall be
considered an individual testing unit, and the
building air leakage shall be the weighted average of
all tested unit results, weighted by each testing unit
enclosure area. Units shall be tested without
simultaneously testing adjacent units and shall be
separately tested as follows:

1. Where buildings have less than eight total

dwelling or sleeping units, each testing unit
shall be tested.
2. Where buildings have eight or more dwelling

or sleeping units, the greater of seven units
or 20 percent of the units in the building shall
be tested, including a top floor unit, a middle
floor unit, a ground floor unit and a unit with
the largest testing unit enclosure area. For
each tested unit that exceeds the maximum
air leakage rate, an additional three units
shall be tested, including a mixture of testing
unit types and locations.

3. Enclosed spaces with not™lesSythan one
exterior wall in the building “thermal
envelope shall be tested in,accordance with
Section C402.6.2.1.

Exception: Corridors, stainwells, and enclosed spaces
having a conditioned floerarea/ot greater than 139
m? (1,500 square feet) shall be permitted to comply
with Section .C402.6.2.3 and either Section
C402.6.2.3.1 or Section C402.6.2.3.2.

C402.6.2.3:¥Materials.
Matetialsswith an air permeability not greater than
0:02 B/s:m? (0.004 cfm/ft?) under a pressure
differential of 75 Pa (0.3-inch) water gauge) when
tested in accordance with ASTM E2178 shall 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
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manufacturer’s instructions.
1. Plywood with a thickness of not less than 10

mm (3/8 inch).

2. Oriented strand board having a thicknesséf
not less than 10 mm (3/8 inch).

3. Extruded polystyrene insulation“ board
having a thickness of not less than 12.7 mm
(1/2 inch).

4. Foil-back polyisocyanurate insulation board
having a thickness of notfless thah 12.7 mm
(1/2 inch).

5. Closed-cell spray.foam having a minimum
density of 2.4 kg/m3*)1.5 pcf) and having a
thickness of not less than 38 mm (1 1/2
inches).

6. Open-cell “spray foam with a density
betweenf0.6 and 2.4 kg/m3 (0.4 and 1.5
pcf)and having a thickness of not less than
113 mm (4.5 inches).

7. Exterior or interior gypsum board having a
thickness of not less than 12.7 mm (1/2
inch).

8. Cement board having a thickness of not less
than 12.7 mm (1/2 inch).

9. Built-up roofing membrane.

10. Modified bituminous roof membrane.

11. Single-ply roof membrane.

12. A Portland cement/sand parge, or gypsum
plaster having a thickness of not less than
15.9 mm (5/8 inch).

13. Cast-in-place and precast concrete.

14. Fully grouted concrete block masonry.

15. Sheet steel or aluminium.

16. Solid or hollow masonry constructed of clay
or shale masonry units.

C402.6.2.3.2 Assemblies.
Assemblies of materials and components with an
average air leakage not greater than 0.2 L/s'm? (0.04
cfm/ft?) under a pressure differential of 75 Pa (0.3
inch) of water gauge where tested in accordance
with ASTM E2357, ASTM E1677, ASTM D8052 or
ASTM E283 shall comply with this section.
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Assemblies listed in Items 1 through 3 below shall be
deemed to comply, provided that joints are sealed
and the requirements of Section C402.6.1.2 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 width greater
than or equal to 102 mm (4 inches).

3. A Portland cement/sand parge, stucco or
plaster not less than 12.7 mm (1/2 inch) in
thickness.

C402.6.3 Air leakage of fenestration and opaque
doors.
The air leakage of fenestration and opaque door
assemblies shall comply with Table C402.6.3. Testing
shall be conducted by an accredited, independent
testing laboratory in accordance with applicable
reference test standards in Table C402.6.3 and
labelled by the manufacturer.
Exceptions:

1. Field-fabricated fenestration assemblies

that are sealed in accordance with Section
C402.6.1.

2. Fenestration in buildings that is tested4in
accordance with Section C402.6.2 is, not
required to meet theWaifn, leakage
requirements in Table C402.6.3.

TABLE C402.6.3 MAXIMUM AIR LEAKAGE RATE FOR
FENESTRATION ASSEMBLIES
C402.6.4 Doors and access, openings to shafts,
chutes, stairways andelevatordobbies.
Doors and access openings from conditioned space
to shafts, chutes, stairiways and elevator lobbies not
within the scope of the fenestration assemblies
covered by, Sectionn C402.6.3 shall be gasketed,
weather-stripped ‘orsealed.
Exceptions:

13, Door openings required to comply with

Section 716 of the International Building
Code.

2. Doors and door openings required by the
International Building Code to comply with
UL 1784.
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C402.6.5 Air intakes, exhaust openings, stairways
and shafts.
Stairway enclosures, elevator shaft vents and other
outdoor air intakes and exhaust openings integral to
the building thermal envelope shall be provided with
dampers in accordance with Section C403.7.7.
C402.6.6 Vestibules.
Building entrances shall be protected with \an
enclosed vestibule. Doors openinginte and out of
the vestibule equipped with self-closing devices.
Vestibules shall be designed so thatlifi” passing
through the vestibule it is not“necessary for the
interior and exterior doors ta.open at the same time.
The installation of oneorMerexevolving doors in the
building entrance _shall J)not eliminate the
requirement that @ vestibule be provided on any
doors adjacentto revelving doors.
Exceptions: Vestibules are optional for the following:
14 Buildings in Climate Zones 0 through 2.

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.

3. Doors opening directly from a sleeping unit
or dwelling unit.

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

5. Revolving doors.

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

7. Doors that have an air curtain unit with a
velocity of not less than 2 m/s (6.56 feet per
second) at 152 mm (6 inches) above the floor
that has been tested in accordance with
ANSI/AMCA 220 or ISO 27327-1 and installed
in accordance with the manufacturer’s
instructions. Manual or automatic controls
shall be provided that will operate the air
curtain unit with the opening and closing of
the door and comply with Section
C403.4.1.5. Air curtain units and their
controls shall comply with Section C408.2.3.

C402.6.7 Loading dock weather seals.
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Cargo door openings and loading door openings shall
be equipped with weather seals that restrict air
leakage and provide direct contact along the top and
sides of vehicles that are parked in the doorway.

SECTION C403
BUILDING MECHANICAL SYSTEMS

C403.1 General.
Mechanical systems and equipment serving the
building heating, cooling, ventilating or refrigerating
needs shall comply with one of the following:

1. Section C403.1.1 and Sections

C403.2 through C403.17.

2. Data Centersshall comply with Section
C403.1.1, Section C403.1.2 and Sections
C403.6 through C403.17.

3. Section C409.

C403.1.1 Calculation of heating and cooling loads.
Design loads associated with heating, ventilating and
air conditioning of the building shall be determined
in accordance with ANSI/ASHRAE/ACCA Standard
183 or by an approved equivalent computational
procedure using the design parameters specified
in Chapter 3. Heating and cooling loads shall bé
adjusted to account for load reductions that(are
achieved where energy recovery systems aregutilized
in the HVAC system in accofdance “with
the ASHRAE HVAC  Systems _andh. “Egquipment
Handbook by an approved equivalenticomputational
procedure.

C403.1.2 Data centers.

Data center systems shall comply.with Sections 6 and
8 of ASHRAE 90.4-2022;

C403.2 System design.

Mechanical systems shall be designed to comply
with Sections ([ C403.2.1 through C403.2.3. Where
elements @fya building’s mechanical systems are
addressed‘in Sections C403.3 through C403.14, such
elements'shall comply with the applicable provisions
oftthose,sections.

C403.2.1 Zone isolation required.

HVAC systems serving zones that are over 2,323 m?
(25,000 square feet) in floor area or that span more
than one floor and are designed to operate or be
occupied not simultaneously shall be divided into
isolation areas. Each isolation area shall be equipped
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with isolation devices and controls configured to
automatically shut off the supply of conditioned air
and outdoor air to and exhaust air from the isolation
area. Each isolation area shall be controlled
independently by a device meeting the requirements
of Section C403.4.2.2. Central systems andfplants
shall be provided with controls and devices,that will
allow system and equipment operation for any
length of time while serving only “thejysmallest
isolation area served by the system or plant.
Exceptions:
1.Exhaust air and outdoor air connections to
isolation areas where thegfan system to which
they connect is net gféatenthan 2,360 L/s (5,000
cfm).
2.Exhaust airflow from“a single isolation area of
less than 10percent of the design airflow of the
exhaust gystemyto which it connects.
34dsolation, Jareas intended to operate
continuously or intended to be inoperative only
when, all other isolation areas in azone are
inoperative.
C403.2.2 Ventilation.
Ventilation, either natural or mechanical, shall be
provided in accordance with Chapter 4 of
the International ~ Mechanical ~ Code.  Where
mechanical ventilation is provided, the system shall
provide the capability to reduce the outdoor air
supply to the minimum required by Chapter 4 of
the International Mechanical Code.

C403.3 Heating and cooling equipment efficiencies.
Heating and cooling equipment installed in
mechanical systems shall be sized in accordance
with Section C403.3.1 and shall be not less efficient
in the use of energy than as specified in Section
C403.3.2

C403.3.1 Equipment sizing.

The output capacity of heating and cooling
equipment shall be not greater than that of the
smallest available equipment size that exceeds the
loads calculated in accordance with Section
C403.1.1. Asingle piece of equipment providing both
heating and cooling shall satisfy this provision for
one function with the capacity for the other function
as small as possible, within available equipment
options.

Exceptions:
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1. Required standby equipment and systems
provided with controls and devices that
allow such systems or equipment to operate
automatically only when the primary
equipment is not operating.

2. Multiple units of the same equipment type
with combined capacities exceeding the
design load and provided with controls that
are configured to sequence the operation of
each unit based on load.

C403.3.2 HVAC
requirements.
Equipment shall meet the minimum efficiency
requirements for the unitary air conditioning
systems as described , under CRS 59:2019 (Energy
Labelling air conditioners) which is established for
regional energy performance standards and mandatory
product disclosures. For rest of the air conditioning
systems the provisions of C403.3.2(1) through
C403.3.2(16) are to be applicable.-Plate-type liquid-
to-liquid heat exchangers shall meet the minimum
requirements of AHRI 400. The efficiency shall be
verified through certification under
an approved certification program or, wheres.a
certification program does not exist; the equipment
efficiency ratings shall be supported by data
furnished by the manufacturer.gWhere, multiple
rating conditions or performance tequirements are
provided, the equipment shallsatisfy all stated
requirements. Where compohents; such as indoor or
outdoor coils, from diffefent’ manufacturers are
used, calculations®and supporting data shall be
furnished by the designerthat demonstrates that the
combined efficiency of the specified components
meets the sequifements herein.

Reference from\Regional Energy Efficiency Labelling
Scheme®

equipment performance

TABLE C403.3.2(2) MINIMUM EFFICIENCY
REQUIREMENTS: ELECTRICALLY
OPERATED UNITARY AND APPLIED HEAT
PUMPS

4 https://energy.crosg.org/the-caricom-energy-efficiency-
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TABLE C403.3.2(3) WATER CHILLING PACKAGES —
EFFICIENCY REQUIREMENTS® - ¢

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

TABLE C403.3.2(5) WARM-AIR FURNACES
AND COMBINATION WARM-AIR
FURNACES/AIR-CONDITIONING UNITS,
WARM-AIR DUCT "EURNACES AND UNIT

HEATERS, MINIMEM EFFICIENCY
REQUIREMENTS
TABLE#%,C403.3.2(6) MINIMUM __ EFFICIENCY

REQUIREMENTS: GAS- AND OIL-FIRED BOILERS
TABLEY, C403.3.2(7) MINIMUM EFFICIENCY
REQUIREMENTS: HEAT REJECTION EQUIPMENT
TABLE C403.3.2(8) ELECTRICALLY OPERATED
VARIABLE-REFRIGERANT-FLOW AIR

CONDITIONERS—MINIMUM EFFICIENCY
REQUIREMENTS

TABLE C403.3.2(9) ELECTRICALLY
OPERATED VARIABLE-REFRIGERANT-

FLOW AND APPLIED HEAT PUMPS—
MINIMUM EFFICIENCY REQUIREMENTS

TABLE C403.3.2 (10) FLOOR-MOUNTED AIR
CONDITIONERS AND CONDENSING UNITS
SERVING COMPUTER ROOMS—MINIMUM
EFFICIENCY REQUIREMENTS

TABLE C403.3.2 (11) VAPOR-COMPRESSION-
BASED INDOOR POOL DEHUMIDIFIERS—
MINIMUM EFFICIENCY REQUIREMENTS

https://www.ahrinet.org/search-standards/ahri-
910-i-p-and-911-si-performance-rating-indoor-pool-
dehumidifiers.

TABLE C403.3.2(12) ELECTRICALLY OPERATED DX-
DOAS UNITS, SINGLE-PACKAGE AND REMOTE
CONDENSER, WITHOUT ENERGY RECOVERY—
MINIMUM EFFICIENCY REQUIREMENTS

labelling-scheme-what-you-need-to-know/
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TABLE C403.3.2(13) ELECTRICALLY OPERATED DX-
DOAS UNITS, SINGLE-PACKAGE AND REMOTE
CONDENSER,  WITH ENERGY RECOVERY—
MINIMUM EFFICIENCY REQUIREMENTS

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

TABLE C403.3.2(15) HEAT-PUMP AND HEAT
RECOVERY CHILLER PACKAGES—MINIMUM
EFFICIENCY REQUIREMENTS® °

TABLE C403.3.2(16) CEILING-MOUNTED COMPUTER
ROOM AIR CONDITIONERS—MINIMUM EFFICIENCY
REQUIREMENTS

C403.3.2.1 Water-cooled
chilling packages.
Equipment not designed for operation at AHRI
Standard 550/590 test conditions of 6.66 °C (44.00°F)
leaving and 12.22°C (54.00°F) entering chilled-fluid
temperatures, and with 29.44°C (85.00°F) entering
and 34.61°C (94.30°F) leaving condenser-fluid
temperatures, shall have maximum full-load kW/ton
(FL) and part-load rating requirements adjusted

using the following equations:
FLgaj = FL/Kqaj

centrifugal

Equation 4-5
PLVyqj = IPLV.IP[Kyq;

Equation 4-6

where:

Kgdj =AxB

FL = Full-load kW/ton value from.Table C403.3.2(3).
FLog= Maximum full-load”kW/ten rating, adjusted
for nonstandard conditiens:

IPLV.IP = IPLV.IP value from Table C403.3.2(3).
PLVogi=  Maximum NPLV rating, adjusted for
nonstandard ¢onditions.

A= 0.00000014592% x (LIFT)*~ 0.0000346496 x
(LIFTP+ 0:00314196+% ( LIFT)>- 0.147199 x (LIFT) +
3.93073

B.=0.0015 X L4F ,4p +0.934

LIFT 2.L,,Cond — LygE vap

L,g€and = Full-load condenser leaving fluid
temperature (°F).

LygEvap = Full-load evaporator leaving temperature
(°F).

The FlLqg; and PLV,q values are applicable only for

CROSQ 2026 — All rights reserved

centrifugal chillers meeting all of the following full-
load design ranges:
e 2.22°C

(60.00°F)

(36.00°F) < LysEvap < 15.56°C

e [,Cond<46.11°C (115.00°F)
e -6.67°C(20.00°F) < LIFT < 26.677C (80.00°F)

Manufacturers shall caleulate
the FLagi and PLV .4 before determining whether to
label the chiller. Centrifugal chillers designed to
operate outside of these ranges, are not covered by
this code.

C403.3.2.2 Positive displacement (air- and
water-cooled) chilling packages.

Equipment withfa leaving fluid temperature higher
than 0 °C#(32"F) and water-cooled positive
displacement) chilling packages with a condenser
leaving fluiditemperature below 46 °C (115 °F) shall
meet the requirements of the tables in Section
C403.3.2 when tested or certified with water at
standard rating conditions, in accordance with the
reférenced test procedure.
€403.3.3 Hot gas bypass limitation.
Cooling systems shall not use hot gas bypass or other
evaporator pressure control systems unless the
system is designed with multiple steps of unloading
or continuous capacity modulation. The capacity of
the hot gas bypass shall be limited as indicated
in Table C403.3.3, as limited by Section C403.5.1.
TABLE C403.3.3 MAXIMUM HOT GAS BYPASS
CAPACITY
C403.3.4 Boilers.
Boiler systems shall comply with the following:

1. Combustion air positive shutoff shall be

provided on all newly installed boiler
systems that meet one or more of the
following conditions:

1. The total input capacity is not less
than 733 kW (2,500,000 Btu/h) and
one or more of the boilers
are designed to operate with a
nonpositive vent static pressure.

2. Any stack serving the boiler
system is connected to two or more
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boilers with a total combined input
capacity of not less than 733 kW
(2,500,000 Btu/h).

2. Newly installed boilers or boiler systems
with a combustion air fan motor nameplate
horsepower rating of 7.46 kw (10
horsepower) or more shall comply with one
of the following:

1. The fan motor shall be variable
speed.

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 1465
kW (5,000,000 Btu/h) and steady state full-load less
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 net apply
where 50 percent or more, of “theboiler
system capacity serves Group R-2 gecupancies.
TABLE C403.34.1 BOILER OXYGEN
CONCENTRATIONS

C403.3.4.2 Boiler'turndown.
Boiler systems with design inpdt of greater than 293
kW (1,000,000 Btufh) jshall comply with the
turndown ratioépecified’in Table C403.3.4.2.
The system turndown requirement shall be met
through the Use ‘of multiple single-input boilers, one
or .mofe medulating boilers or a combination of
single-input and modulating boilers.
TABLE C403.3.4.2 BOILER TURNDOWN

C403:4 Heating and cooling system controls.
Heating and cooling system shall be provided with
controls in accordance with Sections
C403.4.1 through C403.4.8

C403.4.1 Thermostatic controls.
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The supply of heating and cooling energy to
each zone shall be controlled by individual
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 axé
designed to offset
only building thermal envelope heat losses, gains or
both serving one or more pgrimetergZones also
served by an interior system_provided that both of
the following conditions are(met:

1. The perimeter systemyincludes not fewer
than one _thermostatic control zone for
each building exposure having exterior

walls faciag only one orientation (within £45

degrees) (0.8 rad) for more than 15,240 mm

(50 contiguous feet).

2. “Thedperimeter system heating and cooling
supply is controlled by thermostats located

within the zones served by the system.

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.

C403.4.1.2 Deadband.
Where wused to control both heating and
cooling, zone thermostatic controls shall:
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 3
°C (5 °F) within which the supply of heating
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and cooling energy to the zone is shut off or
reduced to a minimum.

3. Have a minimum deadband of not less than
0.56 °C (1 °F) when setpoints are adjusted.

Exceptions:

1. Thermostats requiring manual changeover
between heating and cooling modes.

2. Occupancies or applications where

applicable codes or

standards requiring precision in indoor

accreditation

temperature control shall be permitted to
be initially configured to not less than 0.56
°C (1 °F) deadband.

C403.4.1.3 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.

C403.4.1.4 Setpoint overlap restriction.
Where heating and cooling to a zone,are,controlled
by separate zone thermostatic controlsilecated
within the zone, mechanical of software means shall
be provided to prevent the,heating setpoint from
exceeding the coolingssetpoint, minus the deadband
required by Section.C403:4.1.2.

C403.4.1.5 Heated or cooled vestibules.
The heating system for heated vestibules and air
curtains withyintegfaltheating shall be provided with
controls configlredsto shut off the source of heating
when theyoutdoor air temperature is greater than 7
°En(45%EF). Vestibule heating and cooling systems
shall ‘be controlled by athermostat located in the
vestibule configured to limit heating to a
temperature not greater than 16°C (60°F) and
cooling to a temperature not less than 29 °C (85 °F).
Exception: Control of heating or cooling provided by
site-recovered energy or transfer air that would
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otherwise be exhausted

C403.4.1.6 Hot water boiler outdoor

temperature setback control.
Hot water boilers that supply heat (to
the building through one- or two-pipe heating
systems shall have an outdoor setback control that
lowers the boiler water temperature basedy,on the
outdoor temperature.
C403.4.2 Off-hour controls.
Each zone shall be provided with thesmostatic
setback controls that are controlled “by either
an automatic time clock or gpregrammable control
system.
Exceptions:

1. Zones that wilhbe'eperated continuously.

2. Zones with a~fudll HVAC load demand not
exceeding 2°kW (6,800 Btu/h) and having
a manual shutoff switch located
with/ready access.

C403.4.2.1 Thermostatic setback.
Thermostatic setback controls shall be configured to
set back or temporarily operate the system to
maintain zone temperatures down to 13 °C (55 °F) or
up to 29 °C (85 °F).

C403.4.2.2 Automatic setback and

shutdown.
Automatic time clock or programmable controls
shall be capable of starting and stopping the system
for seven different daily schedules per week and
retaining their programming and time setting during
a loss of power for not fewer than 10 hours.
Additionally, the controls shall have
a manual override that allows temporary operation
of the system for up to 2 hours; a manually operated
timer configured to operate the system for up to 2
hours; or an occupancy sensor.

C403.4.2.3 Optimum start and stop.
Optimum start and stop controls shall be provided
for each heating and cooling system with direct
control  of individual zones. The optimum start
controls shall be configured to automatically adjust
the daily start time of the heating and cooling
system in order to bring each space to the desired
occupied temperature immediately prior to
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scheduled occupancy. The optimum stop controls
shall be configured to reduce the heating and
cooling system’s heating temperature setpoint and
increase the cooling temperature setpoint by not
less than 1.11 °C (2 °F) before scheduled unoccupied
periods based on the thermal lag and acceptable
drift in space temperature that is within comfort
limits.

Exception: Dwelling units and sleeping units are not
required to have optimum start controls.

C403.4.3 Hydronic systems controls.

The heating of fluids that have been previously
mechanically cooled and the cooling of fluids that
have been previously mechanically heated shall be
limited in accordance with Sections
C403.4.3.1 through C403.4.3.3. Hydronic heating
systems comprised of multiple-packaged boilers and
designed to deliver conditioned water or steam into
a common distribution system shall
include automatic controls configured to sequence
operation of the boilers. Hydronic heating systems
composed of a single boiler and greater than 146.5
kW (500,000 Btu/h) input design capacity shall
include either a multistage or modulating burner.

C403.4.3.1 Three-pipe system.
Hydronic systems that use a common return system
for both hot water and chilled water are prohibited.

C403.4.3.2 Two-pipe changéover, system:.
Systems that use a common distribution system to
supply both heated and chilled wateryshall be
designed to allow a deadbandsbetween changeover
from one mode to the other of fiot,less than 8.3 °C
(15 °F) outside air temperatures;'be designed to and
provided with controls that,will allow operation in
one mode for not less than 4 hours before changing
over to the other mode; and be provided with
controls that{ allow heating and cooling supply
temperatures, atuthe ) changeover point to be not
more than'd6.7°C(30 °F) apart.

C403.4.3.3 Hydronic (water loop) heat
pump systems.
Hydronic heat pump systems shall comply
with Sections C403.4.3.3.1 through C403.4.3.3.3.
C403.4.3.3.1 Temperature deadband.
Hydronic heat pumps connected to a common heat
pump water loop with central devices for heat

CROSQ 2026 — All rights reserved

rejection and heat addition shall have controls that
are configured to provide a heat pump water supply
temperature deadband of not less than 11 °C (20 °F)
between initiation of heat rejection and heat
addition by the central devices.
Exception: Where a system loop température
optimization controller is installed zand can
determine the most efficient operating temperature
based on real-time conditions of demand)and
capacity, deadbands of less than 11 °C (20 °F) shall be
permitted.
C403.4.3.3.2 Heat rejection.
The following shall apply to hydronic'water loop heat
pump systems in Climate™Zones,3/through 8:
1.Where a closed-circuit) cooling tower is used
directly in the “heat pump loop, either
an automatic valve shall be installed to bypass
the flow of Wwater around the closed-circuit
cooling,tower) except for any flow necessary for
freeze ‘protection, or low-leakage positive-
closure dampers shall be provided.
2.Where an open-circuit cooling tower is used
directly in  the heat pump  loop,
an automatic valve shall be installed to bypass all
heat pump water flow around the open-circuit
cooling tower.
3.Where an open-circuit or closed-circuit cooling
tower is used in conjunction with a separate heat
exchanger to isolate the open-circuit cooling
tower from the heat pump loop, heat loss shall
be controlled by shutting down the circulation
pump on the cooling tower loop.
Exception: Where it can be demonstrated that a
heat pump system will be required to reject heat
throughout the year.
C403.4.3.3.3 Two-position valve.
Each hydronic heat pump on the hydronic system
having a total pump system power exceeding 7.5 kW
(10 hp) shall have a two-position valve.
C403.4.4 Part-load controls.
Hydronic systems greater than or equal to 87.9 kW
(300,000 Btu/h) in design output capacity supplying
heated or chilled water to comfort conditioning
systems shall include controls that are configured to
do all of the following:
1. Automatically reset the supply-water

temperatures in response to
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varying building heating and cooling

demand using coil valve position, zone-

return water temperature, building-return

water temperature or outside air

temperature. The temperature shall be reset

by not less than 25 percent of the design

supply-to-return water temperature
difference.

2. Automatically vary fluid flow for hydronic
systems with a combined pump motor
capacity of 1.5 kW (2 hp) or larger with three
or more control valves or other devices by
reducing the system design flow rate by not
less than 50 percent or the maximum
reduction allowed by the equipment
manufacturer for proper operation of
equipment by valves that modulate or step
open and close, or pumps that modulate or
turn on and off as a function of load.

3. Automatically vary pump flow on heating-
water systems, chilled-water systems and
heat rejection loops serving water-cooled
unitary air conditioners as follows:

a) Where pumps operate contifuously.
or operate based on agtime schedule,
pumps with nominal, output motor
power of 2 hp or more,shall have a
variable speed drive.
b) Where pumgps, have automatic
direct digitalycontrol configured to
opefatey, pdmps only when zone
heating or cooling is required, a
variable #/'speed drive shall be
provided for pumps with motors
having the same or greater nominal
output power indicated in Table
C403.44 based on theclimate
zone and system served.
4, Where a variable speed drive is required by

Iltem 3 of this section, pump motor power
input shall be not more than 30 percent of
design wattage at 50 percent of the design
water flow. Pump flow shall be controlled to
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maintain one control valve nearly wide open
or to satisfy the minimum differential
pressure.

Exceptions:
1. Supply-water temperature reset is, not

required for chilled-water systems supplied
by off-site district chilled water orichilled
water from ice storage systems:

2. Variable pump flow is not required on
dedicated coil circulation pumps where
needed for freeze protection.

3. Variable pump flow(is snot required on
dedicated
pumpswhere
primary/secondary design to provide the
minimum “flow requirements of the

equipment circulation

configured in

equipment manufacturer for proper
operation of equipment.

4. Variable speed drives are not required on
heating water pumps where more than 50
percent of annual heat is generated by an
electric boiler.

TABLE C403.4.4 VARIABLE SPEED DRIVE (VSD)
REQUIREMENTS FOR DEMAND-CONTROLLED
PUMPS

C403.4.5 Pump isolation.

Chilled water plants including more than one chiller
shall be capable of and configured to reduce flow
automatically through the chiller plant when a chiller
is shut down. Chillers piped in series for the purpose
of increased temperature differential shall be
considered as one chiller.

Boiler systems including more than one boiler shall
be capable of and configured to reduce flow
automatically through the boiler system when a
boiler is shut down.

C403.4.6 Reserved.

C403.4.7 Heating and cooling system controls for
operable openings to the outdoors.

All doors from a conditioned space to the outdoors
and operable openings from a conditioned space to
the outdoors that are larger than 9.3 m? (100 square
feet) when fully open shall have automatic controls
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interlocked with the heating and cooling system,
unless exempted.

The controls shall be configured to disable
mechanical heating or reset the space heating
temperature setpoint to 12.5 °C (55 °F) or less and
disable mechanical cooling or reset the space cooling
temperature setpoint to 32 °C (90 °F) or more, within
10-15 minutes of opening. Mechanical cooling may
remain enabled if the outdoor air temperature is
below the space temperature.

Exceptions:

1. Building entrances with automatic closing
devices.

2. Emergency exits with an automatic alarm that
sounds when open.

3. Operable openings and doors serving
enclosed spaces without a thermostat or
heating/cooling sensor.

4. Separately zoned areas associated with food
preparation with heat-generating
appliances.

5. Warehouses that utilize operable openings
for operational purposes, approved by the
code official.

6. First entrance doors located in exterior walls
that are part of a vestibule system.

7. Operable openings into spaces served /4y
radiant heating and cooling systems.

8. Alterations where walls would ‘have, to "be
opened solely to meet this fequirement,
approved by the code offi¢ial.

9. Doors served by air cugtains‘meeting Section
C402.6.6.

10. Small commercial,# residential, or low-
occupancy spaces Where impacts on HVAC
load are minimal.

C403.4.8 Humidification® and dehumidification
controls.

Humidification, and dehumidification controls shall
be in accordance with this section.

C403.4.8.1 Dehumidification.
Humid static controls shall not use mechanical
coeling to reduce the humidity below the lower of a
dew point of 13 °C (55 °F) 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
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control.
Exceptions:

1. Where approved, systems serving
zones where specific humidity levels
are required, such as museums and
hospitals, and where humid" static
controls are  capable of and
configured to maintain a.dead,band
of at least 10 percenty relative
humidity  where no active
humidification op dehumidification
takes place.

Systems serving zones where Mumidity levels are
required to be maintainedWwithyprécision 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.
Humid static ¢ontrols 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 15 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
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of not more than 5 percent relative humidity to
comply with applicable codes or accreditation
standards or as approved by the authority having
jurisdiction.

C403.5 Economizers.
Economizers shall comply
C403.5.1 through C403.5.5.

An air or water economizer shall be provided for the
following cooling systems:

1. Chilled water systems with a total
cooling capacity, less cooling
capacity provided with air
economizers, as specified in Table
C403.5(1).

2. Individual fan systems with cooling
capacity greater than or equal to
15.8 kW (54,000 Btu/h)
in buildings having  other  than
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 88 kW (300,000 Btu/h),
whichever is greater.

1. Individual fan systems with cooling
capacity greater than or equal to
79.1 kW (270,000 Btu/h)
in buildings having a Group
R occupancy.

The total supply capacity of all fan,cooling units not
provided with economizers shall, notyexceed 20
percent of the total supply capacity ofiall fan cooling
units in the building or 440%W. (1,500,000 Btu/h),
whichever is greaten

Exceptions: Economizers, are optional for the
following systems.

1. Individgahfan systems not served by chilled
water for buildings located in Climate Zones
OA, OB)1Aand 1B.

2o 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 1.7 °C (35 °F) 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

with Sections
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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. Direct-expansion fan coils 0k, unitary
equipment with a capacity less than 15.8 kW
(54,000 Btu/h) and multiple, ‘stages of
compressor capacity installed), with a
dedicated outdoor air system.

TABLE C403.5(1) MINIMUM _CHILLED-WATER
SYSTEM COOLING CAPACITYWLFOR DETERMINING
ECONOMIZER COOLING'REQUIREMENTS

TABLE  C403.5(2) EQUIPMENT _ EFFICIENCY
PERFORMANCE EXCEPTION FOR ECONOMIZERS

C403.5.1 Integrated economizer control.
Economizenfsystems shall be integrated with the
meehanical cooling system and be configured to
provide partial cooling even where additional
mechanical cooling is required to provide the
remainder of the cooling load. Controls shall not be
capable of creating a false load in the mechanical
cooling systems by limiting or disabling the
economizer or any other means, such as hot gas
bypass, except at the lowest stage of mechanical
cooling.

Units that include an air economizer shall comply
with the following:

1. Unit controls shall have the mechanical
cooling capacity control interlocked with
the air economizer controls such that the
outdoor air damper is at the 100 percent
open position when mechanical cooling is
on, and the outdoor air damper does not
begin to close to prevent coil freezing due to
minimum compressor run time until the
leaving air temperature is less than 7 °C (45
°F).

2. Direct expansion (DX) units that control 22
kw (75,000 Btu/h) or greater of rated
capacity of the capacity of the mechanical
cooling directly based on occupied space
temperature shall have not fewer than two
stages of mechanical cooling capacity.
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3. Other DX units, including those that control
space temperature by modulating the
airflow to the space, shall be in accordance
with Table C403.5.1.

TABLE C403.5.1 DX COOLING STAGE
REQUIREMENTS FOR MODULATING AIRFLOW
UNITS

C403.5.2 Economizer heating system impact.

HVAC system design and economizer controls shall
be such that economizer operation does not
increase building heating energy use during normal
operation.

Exception: Economizers on variable air volume (VAV)
systems that cause zone level heating to increase
because of a reduction in supply air temperature.

C403.5.3 Air economizers.

Where economizers are required by Section C403.5,
air economizers shall comply with Sections
C403.5.3.1 through C403.5.3.5.

C403.5.3.1 Design capacity.
Air economizer systems shall be configured to
modulate outdoor air and return air dampers to
provide up to 100 percent of the design supply air
guantity as outdoor air for cooling.

C403.5.3.2 Control signal.

Economizer controls and dampersq, shall “be
configured to sequence the dampers Wwith the
mechanical cooling equipment dnd%shall not be
controlled by only mixed-air temperature.
Exception: The use of mixed-aif temperature limit
control shall be permitted for ‘systems controlled
from space temperature.# (such as single-
zone systems).

C403.5¢3:3 High-limit shutoff.

Air economizerssshall,be configured to automatically
reduce outdoor air intake to the design minimum
outdoorair quantity when outdoor air intake will not
reduce, cooling energy usage. High-limit shutoff
control types for specific climates shall be chosen
fromJable C403.5.3.3. High-limit shutoff control
settings for these control types shall be those
specified in Table C403.5.3.3.
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TABLE C403.5.3.3 HIGH-LIMIT SHUTOFF CONTROL
SETTING FOR AIR ECONOMIZERS®

C403.5.3.4 Relief of excess outdoor air.
Systems shall be capable of relieving excess outdaor,
air during air economizer operation to preventover
pressurizing the building. The relief air outlet shall be
located to avoid recirculation into the building:

C403.5.3.5 Economizer dampers.
Return, exhaust/relief and outdoor air dampers used
in economizers shall comply with'Section‘C403.7.7.

C403.5.4 Water-side_.economizers:

Where economizers are'required by Section C403.5,
water-side economizérs shall comply with Sections
C403.5.4.1 and,C403.5.4.2.

C403:5.4.1\Design capacity.
Waterfeconomizer systems shall be configured to
cool supply air by indirect evaporation and providing
up to 100 _percent of the expected system cooling
load.at outdoor air temperatures of not greater than
10 °C)(50 °F) dry bulb/7 °C (45 °F) wet bulb.
Exceptions:

1. Systems primarily serving computer rooms
in which 100 percent of the expected system
cooling load at 4 °C (40 °F) dry bulb/1.7 °C (35
°F) wet bulb is met with evaporative water
economizers.

2. Systems primarily serving computer rooms
with dry cooler water economizers that
satisfy 100 percent of the expected system
cooling load at 1.7 °C (35 °F) dry bulb.

3. Systems where dehumidification
requirements cannot be met using outdoor
air temperatures of 10 °C (50 °F) dry bulb/7
°C (45 °F) wet bulb and where 100 percent of
the expected system cooling load at 7 °C (45
°F) dry bulb/4 °C (40 °F) wet bulb is met with
evaporative water economizers.

C403.5.4.2 Maximum pressure drop.
Precooling coils and water-to-water heat exchangers
used as part of a water economizer system shall
either have a water-side pressure drop of less than
45 kPa (15 feet) of water or a secondary loop shall be
created so that the coil or heat exchanger pressure
drop is not seen by the circulating pumps when the
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system is in the normal cooling (non-economizer)
mode.

C403.5.5 Economizer  fault
diagnostics (Mandatory).
Air-cooled unitary direct-expansion units listed
in Tables C403.3.2(1) through C403.3.2(3) and
variable refrigerant flow (VRF) units that are
equipped with an economizer in accordance
with Sections C403.5 through C403.5.4 shall include
a fault detection and diagnostics system complying
with the following:

1. The following temperature sensors shall be
permanently installed to monitor system
operation:

1. Outside air.
2. Supply air.
3. Return air.

2. Temperature sensors shall have an accuracy
of £1.1 °C(2 °F) over the range of 4 °Cto 26.7
°C (40 °F to 80 °F).

3. Refrigerant pressure sensors, where used,
shall have an accuracy of +3 percent of full
scale.

4. The unit controller shall be configured to
provide system status by indicating the
following:

detection and

Free cooling available.

Economizer enabled.

Compressorienabled:

Heating enabled.

Mixed air low, limit cycle

actives

6. The_cungfent value of each
sensor.

5. The unit {controllernsshall be capable of
manually initiating each operating mode so
that the operation of compressors,
economizers, fans and the heating system
cah be independently tested and verified.

6. qTheyunit'shall be configured to report faults
tova fault management application available
for access by day-to-day operating or service
personnel or annunciated locally on zone
thermostats.

7. The fault detection and diagnostics system
shall be configured to detect the following
faults:

1. Airtemperature sensor failure/fault.

vk wnN R
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2. Not economizing when the unit
should be economizing.

3. Economizing when the unit should
not be economizing.

4. Damper not modulating.

5. Excess outdoor air.

C403.6 Requirements for mechanical “systems
serving multiple zones.

Sections C403.6.1 through C403.6.9 shall apply to
mechanical systems serving multiple zones

C403.6.1 Variable air volume qand multiple-zone
systems.

Supply air systems serving ‘miultiple zones shall be
variable air volume (VAV) systems that
have zone controls configured to reduce the volume
of air that is «eheated, recooled or mixed in
each zone to onelwef théfollowing:

1. _Thirty percent of the zone design peak
supplyfer systems with direct digital control
(DDQ).

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 the highest
of the allowed rates under Items 3,
4, 5 or 6 of this section.

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 62.1-2019 for the zone and is
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permitted to be the average airflow rate as
allowed by ASHRAE 62.1-2019.

5. Any higher rate that can be demonstrated to
reduce overall system annual energy use by
offsetting reheat/recool energy losses
through a reduction in outdoor air intake for
the system as approved by the code official.

6. The airflow rate required to comply with
applicable codes or accreditation standards
such as pressure relationships or minimum
air change rates.

Exception: The following individual zones or entire
air distribution systems are exempted from the
requirement for VAV control:

1. Zones or supply air systems where not
less than 75 percent of the energy for
reheating or for providing warm air in
mixing systems is provided from a site-
recovered, including condenser heat, or
site-solar energy source.

2. Systems that prevent reheating,
recooling, mixing or simultaneous
supply of air that has been previously
cooled, either mechanically or through
the use of economizer systems, andsair
that has been previously mechanically
heated.

C403.6.2 Single-duct VAV  systems;, terminal
devices.

Single-duct VAV systems shallgtise terminal devices
capable of and configured.to réduce the supply of
primary supply air_before sfeheating or recooling
takes place.

C403.6.3 Dual-duct “and ) mixing VAV systems,
terminal devices.

Systems that have one warm air duct and one cool
air duct shall'\ usé terminal devices that are
configured“to reduce the flow from one duct to a
minimum, before mixing of air from the
other, duct takes place.

€403.6.4 Single-fan dual-duct and mixing VAV
systems, economizers.

Individual dual-duct or mixing heating and cooling
systems with a single fan and with total capacities
greater than 26.4 kW [(90,000 Btu/h) 7.5 tons] shall
not be equipped with air economizers.
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C403.6.5 Supply-air temperature reset controls.
Multiple-zone HVAC systems shall include controls
that automatically reset the supply-air temperature
in response to representative building loads, or to
outdoor air temperature. The controls shall ‘be
configured to reset the supply air temperatareynot
less than 25 percent of the difference between the
design supply-air temperature and the designyroom
air temperature.

Exceptions:

1. Systems that prevent reheating, recooling or
mixing of heated and cooled supply air.

2. Seventy-five percent of the energy for
reheating is fren’Site-recovered or site-solar
energy sources.

3. Zones with peakisupply air quantities of 142
L/s (300 cfmperdess.

€403.6.5.1 Dehumidification control
interaction.
In Climate Zones OA, 1A, 2A, and 3A, the system
design shotlld allow partial supply-air temperature to
reset during dehumidification. When
dehumidification control is active, air economizers
may operate if outdoor air conditions are suitable,
rather than being fully locked out.
C403.6.6 Multiple-zone VAV system ventilation
optimization control.
Multiple-zone VAV systems with direct digital
control of individual zone boxes reporting to a
central control panel shall have automatic controls
configured to reduce outdoor air intake flow below
design rates in response to changes in
system ventilation efficiency (E,) as defined by
the International Mechanical Code.
Exceptions:

1. VAV systems with zonal transfer fans that
recirculate air from other zones without
directly mixing it with outdoor air, dual-duct
dual-fan VAV systems, and VAV systems with
fan-powered terminal units.

2. Systems where total design exhaust airflow is
more than 70 percent of total design
outdoor air intake flow requirements.

C403.6.7 Parallel-flow fan-powered VAV air
terminal control.

Parallel-flow fan-powered VAV air terminals shall
have automatic controls configured to:
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1. Turn off the terminal fan except when space
heating is required or where required
for ventilation.

2. Turn on the terminal fan as the first stage of
heating before the heating coil is activated.

3. During heating for warmup or setback
temperature control, either:

3.1. Operate the terminal fan and heating

coil without primary air.

3.2. Reverse the terminal damper logic and

provide heating from the central air handler

by primary air.
C403.6.8 Setpoints for direct digital control.
For systems with direct digital control of
individual zones reporting to the central control
panel, the static pressure setpoint shall be reset
based on the zone requiring the most pressure. In
such case, the setpoint is reset lower until
one zone damper is nearly wide open. The direct
digital controls shall be capable of monitoring zone
damper positions or shall have an alternative
method of indicating the need for static pressure
that is configured to provide all of the following:

1. Automatic detection of  anyzone that
excessively drives the reset logic.
2. Generation of an alarm to the system
operational location.
3. Allowance for an operator toweddily‘remove
one or more zones from thexeset algorithm.
C403.6.9 Static pressure sensor location.
Static pressure sensors used to€ontrel VAV fans shall
be located such that the contrgller setpoint is not
greater than 299 Pa_(1.2 inches*w.c.). Where this
results in one ar mote “sefsors being located
downstream of major duct splits, not less than one
sensor shall beflocated®on each major branch to
ensure that static pressure can be maintained in
each branch.

C403¢7 Ventilation and exhaust systems.
In__addition to other requirements of Section
C403%applicable to the provision of ventilation air or
the,exhaust of air, ventilation and exhaust systems
shall be in accordance with Sections
C403.7.1 through C403.7.9.
C403.7.1 Demand control ventilation

1. Demand control ventilation (DCV) shall be
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provided for the following:

2. Spaces with ventilation provided by single-
zone systems where an air-side economizer
is provided in accordance with Section
C403.5.

3. Spaces larger than 23 m2 (250 square/ffeet) in
Climate Zones 5A, 6, 7, and 8, and spaces
larger than 46.5 m? (500 square feet) if
other climate zones thatf/have “a_design
occupant load of 15 people or greater per 93
m?2 (1,000 square feet)pof floor area, as
established in Table “403.3.1.1 of the
International Mechanical ‘€ode, and are
served by systemstwith,@one or more of the
following:

2.1. An air-side‘economizer.
2.2. Automatic/modulating control of the
outdoor aindamper.
2.3.Adesign outdoor airflow greater than
1416'L/s (3,000 cfm).
Exceptions:
1.Spaces served by systems with energy recovery in
accordance with Section C403.7.4.2 and that have a
floor area less than:
1.1. 557 m2 (6,000 square feet) in Climate Zone
3C.
1.2. 186 m? (2,000 square feet) in Climate Zones
1A, 3B and 4B.
1.3. 93 m?(1,000 square feet) in Climate Zones
2A, 2B, 3A, 4A, 4C, 5 and 6.
1.4. 37 m? (400 square feet) 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 multiple-zone systems with
a design outdoor airflow less than 354 L/s (750 cfm).
4, Spaces where more than 75 percent of the

space design outdoor airflow is 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
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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.

C403.7.2 Parking garage ventilation controls.
Enclosed parking garages used for storingor
handling automobiles operating under their own
power shall employ contamination-sensing devices
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
devices shall cause the exhaust fans to operate
continuously at design airflow.

Exceptions:

1. Garages with a total exhaust capacity less
than 10,620 L/s (22,500 cfm) with ventilation
systems that do not utilize heating or
mechanical cooling.

2. Garages that have a garage area to ventilation
system motor nameplate power satioythat
exceeds 710 L/s/kW (1125 ‘efmfhp)tand do
not utilize heating or mechanical,coeling.

C403.7.3 Ventilation air heating control.

Units that provide yentilation air to
multiple zones and  operate £ ih,  conjunction
with zone heating and coagling systems shall not use
heating or heat récovery, tosWarm supply air to a
temperature greater than 16°C (60°F) when
representative buildingléads or outdoor air
temperatures', indicate that the majority
of zopes réquire‘egoling.

Exception:3Units ‘that heat the airstream using
only series energy recovery when
répresentative building loads or  outdoor air
temperature  indicates that the  majority
of zones require cooling in Climate Zones 0A, 1A, 2A,
3A and 4A.

C403.7.4 Energy recovery systems.
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Energy recovery ventilation systems shall be
provided as specified in either Section
C403.7.4.1 or C403.7.4.2, as applicable.

C403.7.4.1 Non-transient dwelling units.
Non-transient dwelling units shall be provided with
outdoor air energy recovery ventilation
systems complying with not less than one of the
following:

1. The system shall have an edthalpyarecovery
ratio of not less than 50 percent at cooling
design condition and pot lesséthan 60
percent at heating designicondition.

2. The system shall havegsa sensible recovery
efficiency (SRE)fthataiss#not less than 65
percent at 0°C (32°F))and in Climate Zones
0A, 1A, 2Aand3A shall have a net moisture
transfer’ (NMI)s that is not less than 40
percént at'85°C (95°F). SRE and NMT shall be
determinéd from a listed value or from
interpolation of listed values at an airflow
hotdess than the design airflow, based on
testing in accordance with CAN/CSA C439.

Exceptions:

1. Non-transient dwelling units in Climate Zone
3C.

2. Non-transient dwelling units with not more
than 46 m? (500 square feet) of conditioned
floor area in Climate Zones 0, 1, 2, 3, 4C and
5C.

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

3. Enthalpy recovery ratio requirements at
cooling design condition in Climate Zones 4,
5,6, 7 and 8.

C403.7.4.2 Spaces other than non-transient

dwelling units.
Where the supply airflow rate of afan
system serving a space other than a non-transient
dwelling unit exceeds the values specified in Tables
C403.7.4.2(1) and C403.7.4.2(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 economizeris required, the energy
recovery system shall include a bypass or controls
that permit operation of the economizer as required
by Section C403.5.
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Exception: An energy recovery ventilation
system shall not be required in any of the following
conditions:

1. Where energy recovery systems are
prohibited by the International Mechanical
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 1.1°C (2°F) above room
setpoint, cooled to not cooler than 1.7°C (3°F)
below room setpoint, with no humidification
added, and no simultaneous heating and cooling
used for dehumidification control.

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

2. Heating energy recovery where more than 60
percent of the outdoor heating energy is
provided from site-recovered or site-solar
energy in Climate Zones 5 through 8.

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

4. Enthalpy recovery ratio réquirements “at
cooling design condition in Climate Zenes 3C,
4C, 5B, 5C, 6B, 7 and 8.

5. Systemsin Climate gZenes, /0 through
4 requiring dehumidifieation that
employ series energy recovery land have a
minimum SERR of 0.40¢

6. Where the largest source of air exhausted at
a singletlocation at the building exterior is
less than)75 percent of the design outdoor
aifflow rate.

7. Systems “expected to operate less than 20
hours per week at the outdoor
air percentage covered by Table
C403.7.4.2(1).

8. Systems exhausting toxic, flammable, paint or
corrosive fumes or dust.

9. Commercial kitchen hoods used for collecting
and removing grease vapours and smoke.
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TABLE C403.7.4.2(1) ENERGY RECOVERY
REQUIREMENT (Ventilation systems operating less
than 8,000 hours per year)

TABLE C403.7.4(2) ENERGY RECOVERY
REQUIREMENT (Ventilation systems operating not
less than 8,000 hours per year)

C403.7.5 Kitchen exhaust systems.

Replacement air introduced directly/fnto 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 fate regulired to meet the
space heating oricooling load.

2. The hood éxhaust flow minus the available
transfer’ airafrem 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 réstrooms, 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 akitchen or
kitchen/dining facility has a total Type I kitchen hood
exhaust airflow rate greater than 2360 L/s (5,000
cubic feet per minute). DCKV 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 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 requirements for the
highest appliance duty rating under the hood or
hood section.

Exceptions:
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1. UL 710 listed exhaust hoods that have a
design maximum exhaust flow rate not
greater than 118 L/s per linear foot (305
mm) (250 cfm/ft) of hood that serve kitchen
or kitchen/dining facilities with a total
kitchen hood exhaust airflow rate less than
2,360 L/s (5,000 cfm).

2. Where allowed by the International
Mechanical _Code, anenergy 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.

TABLE C403.7.5 MAXIMUM NET EXHAUST FLOW
RATE, CFM PER LINEAR FOOT OF HOOD LENGTH

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
controls complying with the provisions of Sections
C403.7.6.1 and C403.7.6.2.

C403.7.6.1 Temperature setpoint controls.
Controls shall be provided on each HVAC system(that
are capable of and configured to automatically, raise
the cooling setpoint and lower the heating setpeint
by not less than 2°C (4°F) from theteccupant setpoint
within 30 minutes after the occupants have left the
guestroom. The controls shall_be) capable of and
configured to automatically raise™ the cooling
setpoint to not lower than272C (80°F) and lower the
heating setpoint tomothighér than 16°C (60°F) when
the guestroom isy unrented or has not been
continuously occupiedyfor more than 16 hours or
a networked @uestroom control system indicates
that the guestradmris unrented and the guestroom
is unoccupied, for’ more than 30 minutes.
A networkedy, guestroom control system that is
capable of°returning the thermostat setpoints to
default occupied setpoints 60 minutes prior to the
timesa guestroom is scheduled to be occupied is not
precluded by this section. Cooling that is capable of
limiting relative humidity with a setpoint not lower
than 65-percent relative humidity during unoccupied
periods is not precluded by this section.
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C403.7.6.2 Ventilation controls.
Controls shall be provided on each HVAC system that
are capable of and configured to automatically turn
off the ventilation and exhaust fans within 20
minutes of the occupants leaving the guestroom,
or isolation devices shall be provided to" ‘each
guestroom that are capable of autematically
shutting off the supply of outdoor air to and exhaust
air from the guestroom.
Exception: Guestroom ventilation systems_are not
precluded from having an automaticdaily pre-
occupancy purge cycle that provides daily outdoor
air ventilation during unrented periods at the design
ventilation rate for ‘60 /minutesy or at a rate and
duration equivalent to one air change.
C403.7.7 Shutoff dampers.
Outdoor air intakenand exhaust openings and
stairway andfshaftvents shall be provided with Class
| motoerized,dampers. The dampers shall have an air
leakage rate\not greater than 20.3 L/s x m? (4
cfm/ft*>)of damper surface area at 249 Pa (1.0 inch
water gauge) and shall be labelled by an approved
agency when tested in accordance with AMCA
500D for such purpose.
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, the interruption
of power to the damper, or by thermostatic control
systems.
Exception: Nonmotorized gravity dampers shall be
an alternative to motorized dampers for exhaust and
relief openings as follows:
1. In buildings less than three stories in height
above grade plane.
2. In buildings of any height located in Climate
Zones 0,1, 2 or 3.
3. Where the design exhaust capacity is not
greater than 142 L/s (300 cfm).
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Nonmotorized gravity dampers shall have an air
leakage rate not greater than 101.6 L/s x m? (20
cfm/ft2) where not less than 610 mm (24 inches) in
either dimension and 203.2 L/s x m? (40 cfm/ft?)
where less than 249 Pa (610 mm /24 inches) in either
dimension. The rate ofair leakage shall be
determined at water gauge 1.0 inch when tested in
accordance with AMCA 500D for such purpose. The
dampers shall be labelled by an approved agency.
C403.7.8 Occupied standby controls.
The following spaces shall be equipped with
occupied standby controls in accordance
with Section C403.7.8.1 for each ventilation zone:

1. Postsecondary classrooms, lecture rooms and
training rooms.
Conference/meeting/multipurpose rooms.
Lounges/breakrooms.
Enclosed offices.
Open-plan office areas.
. Corridors.
Exception: Zones that are part of a multiple-zone
system  without automatic zone flow control
dampers.

ou AW

C403.7.8.1 Occupied-standby zone
controls.
Within 5 minutes of all spaces in
that zone entering occupied-standby mode,

the zone control shall operate as follows;

1. The active heating setpoint,shall be set, back
by not less than 0.55°C (1°F).

2. The active cooling setpoint'shallihe set up by
not less than 0.55°C (1°F).

3. All airflow suppliedrte,the zone shall be shut
off wheneverythef space temperature is
between the active heating and cooling
setpoints.

4. Multiple-zone “systems  shall  comply
with, SeetionnC403.7.8.1.1

€403.7.8.1.1 Multiple-zone system

controls.
Multiple-zone systems required to automatically
resety’ 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
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operation for system outside air reset shall comply
with an approved method.

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 notaless than
0.56 L/s (1.2 cubic feet per minute) {of outdoor
airflow per watt when there is fio%demand for
heating or cooling.

C403.8 Fans and fan controls.

Fans in HVAC systems shallcomply with Sections
C403.8.1 through C403:8.5.1:

C403.8.1 Allowable fan horsepower.

Where the summed fan system motor nameplate
horsepeweron an  HVAC fan systemis greater
than (3.7 kW, (5%hp) at fan system design conditions,
it shallynot be greater than the allowable total fan
System motor nameplate hp (Option 1) or fan system
bhp (Option 2), as specified in Table
C403:8.1(1). Such summed HVAC fan system
miotor nameplate horsepower shall include supply
fans, exhaust fans, return or relief fans, and fan-
powered terminal units associated with systems
providing heating or cooling capability. Single-zone
variable air volume systems shall comply with the
constant volume fan power limitation.

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 0.746 kW
(1 hp) or less are exempt from the allowable
fan horsepower requirement.

TABLE C403.8.1(1) FAN POWER LIMITATION

TABLE C403.8.1(2) FAN POWER LIMITATION
PRESSURE DROP ADJUSTMENT

C403.8.2 Motor nameplate horsepower.
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For each fan, the fan brake horsepower (bhp) shall
be indicated on the construction documents and the
selected motor shall be not larger than the first
available motor size greater than the following:

1. For fans less than 4,476 W (6 bhp)1.5 times
the fan brake horsepower.

2. Forfans 4,476 W (6 bhp) and larger, 1.3 times
the fan brake horsepower.

Exceptions:

1. Fans equipped with electronic speed control
devices to vary the fan airflow as a function
of load.

2. Fans with afan nameplate electrical input
power of less than 0.89 kW.

3. Systems complying with Section C403.8.1 fan
system motor nameplate hp (Option 1).

4. Fans with motor nameplate horsepower less
than 746 W (1 hp)).

C403.8.3 Fan efficiency

Fans shall have a fan efficiency grade (FEG) of not less
than 67, as determined in accordance
with AMCA 205 by anapproved, independent
testing laboratory and labelled by the manufacturer.
The total efficiency of the fan at the design point of
operation shall be within 15 percentage points of the
maximum total efficiency of the fan.

Exception: The following fans are not requiredgto
have a fan efficiency grade:

1. Fans of 3.7 kW (5 hp) or less as, follows:

1.1 Individual  fans  with a™ motor
nameplate horsepowér of'3.7%kW (5 hp)
or less, unless Exceptiony1.2 applies.

1.2. Multiple fans in sefiesnor parallel that
have a_combined “motor nameplate
horsepowerief 3:24kW (5 hp) or less and
are operated as the functional
equivalent'efa single fan.

2. Fans thatlare part of equipment covered

in/Section(C403.3.2.

3. ®ansy included in an equipment package
certified by an approved agency for air or
energy performance.

4} Powered wall/roof ventilators.

5. Fans outside the scope of AMCA 205.

6. Fans that are intended to operate only during
emergency conditions.

C403.8.4 Fractional hp fan motors.
Motors for fans that are not less than 0.062 kW
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(}/12 hp) and are less than 0.746 kW (1 hp) shall be
electronically commutated motors or shall have a
minimum motor efficiency of 70 percent, rated in
accordance with DOE 10 CFR 431. These motors shall
have the means to adjust motor speed for either
balancing or remote control. The use of belt*dfiven
fans to sheave adjustments for airflowgbalancing
instead of a varying motor speed shall be permitted.
Exceptions: The following motors aré not required to
comply with this section

1. Motors in the airstream within fan"coils and
terminal units that only ‘provide heating to
the space served.

2. Motors in space-conditioning equipment that
comply with Section) C403.3.2 or Sections
C403.8.1. through €403.8.3.

3. Motors that comply with Section C405.8.

C403.8.5 Low-capacity ventilation fans.

Mechanical ventilation system fans with motors less
than 0.062 kW (/12 hp) in capacity shall meet the
efficacysegliirements of Table C403.8.5 at one or
more rating points. Airflow shall be tested in
accordance with the test procedure referenced in
Table C403.8.5 and listed. The airflow shall be
feported in the product listing or on the label. Fan
efficacy shall be reported in the product listing or
shall be derived from the input power and airflow
values reported in the product listing or on the label.
Fan efficacy for fully ducted HRV, ERV, balanced and
in-line fans shall be determined at a static pressure
not less than 49.8 Pa (0.2-inch w.c.). Fan efficacy for
ducted range hoods, bathroom and utility room fans
shall be determined at a static pressure not less than
24.9 Pa (0.1-inch w.c.).

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 C403.8.5.

5. Ceiling fans regulated under 10 CFR 430

Appendix U.

TABLE C403.8.5 LOW-CAPACITY VENTILATION FAN
EFFICACY?
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C403.8.6 Fan control.

Controls shall be provided for fans in accordance
with Section C403.8.6.1 and as required for specific
systems provided in Section C403.

C403.8.6.1 Fan airflow control.
Each cooling system listed in Table C403.8.6.1 shall
be designed to vary the indoor fan airflow as a
function of load and shall comply with the following
requirements:

1. Direct expansion (DX) and chilled water-
cooling units that control the capacity of the
mechanical cooling directly based on space
temperature shall have not fewer than two
stages of fan control. Low or minimum speed
shall not be greater than 66 percent of full
speed. At low or minimum speed, the fan
system shall draw not more than 40 percent
of the fan power at full fan speed. Low or
minimum speed shall be used during periods
of low cooling load and ventilation-only
operation.

2. Other units including DX cooling units and
chilled water units that control the space
temperature by modulating the airflow to
the space shall have modulating fan controlt
Minimum speed shall be not greater than 50
percent of full speed. At minimumgyspéed
the fan system shall draw not‘mofe thah,30
percent of the power at full fan speed. Low
or minimum speed shallbe used®during
periods of low cooling load andwentilation-
only operation.

3. Units that include @myair=sidé economizer in
accordancegwith SeCtion C403.5 shall have
not fewer‘than two speeds of fan control
during economizer operation.

Exceptions:

1. Mogdulatingsfan control is not required for
chilledywater and evaporative cooling units
withifan motors of less than 0.746 kW (1 hp)
where the units are not wused to
provide ventilation air and the indoor fan
cycles with the load.

2. Where the volume of outdoor air required to
comply with the ventilation requirements of
the International Mechanical Code at low
speed exceeds the air that would be
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delivered at the speed defined in Section
C403.8.6, the minimum speed shall be
selected to provide the required ventilation
air.

TABLE C403.8.6.1 COOLING SYSTEMS

C403.8.6.2 Intermittent exhaust control for

bathrooms and toilet rooms
Where an exhaust system serving a bathroom or
toilet room is designed for intermittent @peration,
the exhaust system should be provided with
manual-on capability and (one or more of the
following controls, “or/ equivalent manufacturer
settings:

1. Timer controkmminimum setpoint up to 45
minutes.

24 Oceupant’ sensor control: automatically
turns) off exhaust fans within 45 minutes
after all occupants leave the space.

3. Humidity control: manual or automatic
adjustment from a minimum setpoint not
greater than 40-50% to a maximum setpoint
up to 85% relative humidity.

4. Contaminant control: responds to 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 may rely on manual-on or
manufacturer-provided factory settings. Note: An
off setpoint may be used to comply with minimum
setpoint requirements in low-use or low-occupancy
spaces.

C403.9 Large-diameter ceiling fans.

Where provided, large-diameter ceiling fans shall be
tested and labelled in accordance with AMCA
230 and shall meet the efficiency requirements
of Table C403.9 and Section C403.9.1.
TABLE C403.9 CEILING FAN
REQUIREMENTS®

C403.9.1 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

EFFICIENCY
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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
12.5 m3/s (26,500 cfm), a pressure constant (P) of
0.6719 Pa (0.0027 inch of water), and fan efficiency
constant (n) of 42 percent.

C403.10 Buildings with high-capacity space-heating
gas boiler systems.

Gas hot water boiler systems for space heating with
system input capacities of not less than 234 kW
(800,000 Btu/h) and not greater than 3,517 kW
(12,000,000 Btu/h) in new buildings shall comply
with Sections C403.10.1 and C403.10.2.

Exceptions:

1. Where 20 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 40 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 102 kW (350,000 Btu/h) shall nat be
included in the calculations of the, toétal
system input or total system efficiency.

C403.10.1 Boiler efficiency

Gas hot water boilers shall have a thermal efficiency
(Et) of not less than 85 percent,where rated in
accordance with the test( proceddres in Table
C403.3.2(6). Systems withymultiple boilers are
allowed to meet thisTrequirement where the space
heating input provided by,equipment with E: above
or below 85 percentyprovides an input capacity-
weighted average E; of not less than 85 percent. For
boilers rated onlygsfor combustion efficiency, the
calculation forithe,input capacity-weighted average
E: shall use the combustion efficiency value.
C403.10.2 Hot water distribution system design.
The hot water distribution system shall be designed
toumeet 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 49°C (120°F) or less.
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2. Under all operating conditions, the water
temperature entering the boiler is not
greater than 49°C (120°F) 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,
shall be not greater than 30 percent of the
design flow of the boilers.

C403.11 Heat rejection equipment.

Heat rejection equipment, including| air-cooled
condensers, dry coolers, open-cik€uit cooling towers,
closed-circuit cooling towers, and evaporative
condensers, shall comply withsthisysection.
Exception: Heat rejection ‘devices where energy
usage is included inghe equipment efficiency ratings
listed in Tables,C403.3.2(6) and C403.3.2(7).
C403.11.1 Fan,speed control.

Each fan,system powered by an individual motor or
array/of motorswith connected power, including the
motoriservice factor, totalling 3.7 kW (5 hp) or more
shall have™ controls and devices configured to
automatically modulate the fan speed to control the
leaving fluid temperature or condensing
temperature and pressure of the heat rejection
device. Fan motor power input shall be not more
than 30 percent of design wattage at 50 percent of
the design airflow.

Exceptions:

1. Fans serving multiple refrigerant or fluid

cooling circuits.

2. Condenser fans serving flooded condensers.
C403.11.2 Multiple-cell heat rejection equipment.
Multiple-cell heat rejection equipment with variable
speed fan drives shall be controlled to operate the
maximum number of fans allowed that comply with
the manufacturer’s requirements for all system
components and so that all fans operate at the same
fan speed required for the instantaneous cooling
duty, as opposed to staged on and off operation. The
minimum fan speed shall be the minimum allowable
speed of the fan drive system in accordance with the
manufacturer’s recommendations.

C403.11.3 Limitation on centrifugal fan open-circuit
cooling towers.

Centrifugal fan open-circuit cooling towers with a
combined rated capacity of 4164 L/m (1,100 gpm) or
greater at 35°C (95°F) condenser water return, 29°C
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(85°F) condenser water supply, and 24°C (75°F)
outdoor air wet-bulb temperature shall meet the
energy efficiency requirement for axial fan open-
circuit cooling towers listed in Table C403.3.2(7).
Exception: Centrifugal open-circuit cooling towers
that are designed with inlet or discharge ducts or
require external sound attenuation.

C403.11.4 Tower flow turndown.

Open-circuit cooling towers used on water-cooled
chiller systems that are configured with multiple- or
variable-speed condenser water pumps shall be
designed so that all open-circuit cooling tower cells
can be run in parallel with the larger of the flow that
is produced by the smallest pump at its minimum
expected flow rate or at 50 percent of the design
flow for the cell.

C403.11.5 Heat recovery for service water heating.
Condenser heat recovery shall be installed for
heating or reheating of service hot water provided
that the facility operates 24 hours a day, the total
installed heat capacity of water-cooled systems
exceeds 1,758 kW (6,000,000 Btu/h) of heat
rejection, and the design service water heating load
exceeds 293 kW (1,000,000 Btu/h).

The required heat recovery system shall have the
capacity to provide the smaller of the following:

1. Sixty percent of the peak heat rejection'load
at design conditions.

2. The preheating required to“raise, the peak
service hot water draw to 29°C(85°F).

Exceptions:

1. Facilities that employs, condenser heat
recovery for space Heating or reheat
purposes with @  heat™recovery design
exceedingd30 percent’of the peak water-
cooled condenserlload at design conditions.

2. Facilities¢that provide 60 percent of their
service, water heating from site solar or site
recoveredenergy or from other sources.

C40342 Refrigeration equipment performance.

Refrigeration equipment performance shall be
determined in accordance with Sections
C403¢12.1 and C403.12.2 for commercial
refrigerators, freezers, refrigerator-freezers, walk-in
coolers, walk-in freezers and refrigeration
equipment. The energy use shall be verified through
certification under an approved certification
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program or, where a certification program does not
exist, the energy use shall be supported by data
furnished by the equipment manufacturer.
Exception: Walk-in coolers and walkin
freezers regulated under federal law in accordance
with Subpart R of DOE 10 CFR 431.

C403.12.1 Commercial refrigerators, refrigerator-
freezers and refrigeration.

Refrigeration equipment, defined in/DOE 10.CFR Part
431.62, shall have an energy use in kWh/day not
greater than the values of Table C403.42.1 when
tested and rated in accordance with AHRI 1200.
TABLE C403.12.1 MINIMUM EFFICIENCY
REQUIREMENTS: COMMERCIAL" REFRIGERATORS
AND FREEZERS AND REFRIGERATION

C403.12.2 Walk-in coolers and walk-in freezers.
Walk-in  cooler.andwwalk-in  freezer refrigeration
systems, except %for walk-in process cooling
refrigeration “systems as defined in DOE 10 CFR
431.302, shall meet the requirements of Tables
€403.1202.1(1), C403.12.2.1(2) and C403.12.2.1(3).

C403.12.2.1 Performance standards.
Walk=in coolers and walk-in freezers shall meet the
requirements of Tables
C403.12.2.1(1), C403.12.2.1(2) and C403.12.2.1(3).
TABLE (C€403.12.2.1(1) WALK-IN COOLER AND
FREEZER DISPLAY DOOR EFFICIENCY
REQUIREMENTS?
TABLE (C403.10.2.1(2) WALK-IN COOLER AND
FREEZER NONDISPLAY DOOR EFFICIENCY
REQUIREMENTS?
TABLE (C€403.10.2.1(3) WALK-IN COOLER AND
FREEZER REFRIGERATION SYSTEM EFFICIENCY
REQUIREMENTS
C403.12.3 Refrigeration systems.
Refrigerated display cases, walk-in coolers or walk-in
freezers that are served by remote compressors and
remote condensers not located in a condensing unit,
shall comply with Sections
C403.12.3.1 and C403.12.3.2.
Exception: Systems where the working fluid in the
refrigeration cycle goes through both subcritical and
super-critical states (transcritical) or that use
ammonia refrigerant are exempt.

C403.12.3.1 Condensers serving
refrigeration systems.
Fan-powered condensers shall comply with the
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following:
1. The design saturated condensing
temperatures for air-cooled condensers

4.

shall not exceed the design dry-bulb
temperature plus 5.6°C (10°F) for low-
temperature refrigeration systems, and the
design dry- bulb temperature plus 8°C (15°F)
for medium  temperature  refrigeration
systems where the saturated condensing
temperature for blend refrigerants shall be
determined using the average of liquid and
vapor temperatures as converted from the

condenser drain pressure.

Condenser fan motors that are less than 0.75
kW (1 hp) shall use
commutated motors,

electronically
split-
capacitor-type motors or 3-phase motors.

permanent

Condenser fans for air-cooled condensers,
evaporatively cooled condensers, air- or
water-cooled fluid coolers or cooling towers
shall reduce fan motor demand to not more
than 30 percent of design wattage at 50

percent of design air volumey, and

incorporate one of the following,continueus
variable speed fan control'appreaches:

3.1. Refrigeration system condenser
control for air-cooled condensers
shall use gvatiable/ setpoint control
logic™"te “reset the condensing
temperature setpoint in response to
ambieht dry-bulb temperature.
302. Refrigeration system condenser
Control for evaporatively cooled
condensers shall use variable
setpoint control logic to reset the
condensing temperature setpoint in
response to ambient wet-bulb
temperature.

Multiple fan condensers shall be controlled

in unison.
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5.

The minimum condensing temperature
setpoint shall be not greater than 21°C

(70°F).

C403.12.3.2 Compressor systems.

Refrigeration compressor systems shall complywith
the following:

1.

Exception:

Compressors and  multiple-compressor
system suction groups shall include,control
systems that use floating suction gpressure
control logic to resetathe target suction
pressure temperature) based on the
temperaturefrequirements of the attached

refrigeration display cases or walk-ins.

Controls, are not required for the

following:

2.

1., Single-compressor systems that do

not have variable capacity

capability.

2. Suction groups that have a design
saturated suction temperature of -
1.1°C (30°F) or
groups that comprise the high stage

higher, suction
of a two-stage or cascade system, or
suction groups that primarily serve
chillers for secondary cooling fluids.

Liquid subcooling shall be provided for all
low-temperature compressor systems with a
design cooling capacity equal to or greater
than 29.3 kW (100,000 Btu) with a design-
saturated suction temperature of -23°C (-
10°F) or liquid
temperature shall be controlled at a

lower. The subcooled
maximum temperature setpoint of 10°C
(50°F) at the exit of the subcooler using
either compressor economizer (interstage)
ports or a separate compressor suction
group operating at a saturated suction
temperature of -7.8°C (18°F) or higher.

2.1.Insulation for liquid lines with a
fluid operating temperature less
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than 15.6°C (60°F) shall comply
with Table
C403.13.3(1) or C403.13.3(2).

3. Compressors that incorporate internal or

external crankcase heaters shall provide a
means to cycle the heaters off during
compressor operation.

C403.13 Construction of HVAC system elements.
Ducts, plenums, piping and other elements that are
part of an HVAC system shall be constructed and
insulated in accordance with Sections
C403.13.1 through C403.13.3.1.
C403.13.1 Duct and plenum insulation and sealing.
Supply and return air ducts and plenums shall be
insulated with not less than R-6 insulation where
located in unconditioned spaces and where located
outside the building with not less than R-8 insulation
in Climate Zones 0 through 4 and not less than R-12
insulation in  Climate Zones 5 through
8. Ducts located underground
beneath buildings shall be insulated as required in
this section or have an equivalent thermal
distribution efficiency. Underground ducts utilizing
the thermal distribution efficiency method shall
be listed and labelled to indicate theR-
value equivalency. Where located within
a building thermal envelope assembly,e the duet or
plenum shall be separated from the building exterior
or unconditioned or exempt spaces by net less than
R-8 insulation in Climate ZonesO through 4 and not
less than R-12 insulation in Cliate Zones 5 through
8.
Exceptions:

1. Where located withiffequipment.

2. Wherehe design temperature difference
between/ the interior and exterior of
the duet or plenum is not greater than 8°C
(15°F),

Ducts, air handlers and filter boxes shall be sealed.
Jaints and seams shall comply with Section 603.9 of
the International Mechanical Code.

€403.13.2 Duct construction.

Ductwork shall be constructed and erected in
accordance with the International Mechanical Code.
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C403.13.2.1 Low-pressure duct systems.
Longitudinal and transverse joints, seams and
connections of supply and return ducts operating at
a static pressure less than or equal to 498 Pa (2
inches water gauge (w.g.)) shall be securely fastened
and sealed with welds, gaskets, mastics (adhésives),
mastic-plus-embedded-fabric systems jor tapes
installed in accordance with the manufacturer’s
instructions. Pressure classifications specific to the
duct system shall be clearly indicated on the
construction documents in accerdancedwith the
International Mechanical Code,

Exception: Locking-type langitudinal joints and
seams, other than thegsShap-leek and button-lock
types, need not be sealed,as specified in this section.

C403.13.2.2 Medium-pressure duct

systemis.
Ducts and_plenums-designed to operate at a static
pressure greatemthan 498 Pa (2 inches water gauge
(w.g.)lbut less than 747 Pa (3 inches w.g.) shall be
insulated™“and sealed in accordance with Section
C403113.1. Pressure classifications specific to
theduct system shall be clearly indicated on
the construction documentsin accordance with
the International Mechanical Code.

C405.2.1.4 Corridors High-pressure duct
systems.
Ducts and plenums designed to operate at static
pressures equal to or greater than 747 Pa (3 inches
water gauge) shall be insulated and sealed in
accordance with Section C403.13.1. In
addition, 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 4.0 as determined
in accordance with Equation 4-7.
CL = F/PO.65

Equation 4-7

where:

F = The measured leakage rate in cfm per 9.3 m? (100
square feet) of duct surface..

P =The static pressure of the test.

Documentation shall be furnished demonstrating
that representative sections totalling not less than
25 percent of the duct area have been tested and
that all tested sections comply with the
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requirements of this section.
C403.13.3 Piping insulation.
Piping serving as part of a heating or cooling system
shall be thermally insulated in accordance with Table
C403.13.3(1) or C403.13.3(2).
Exceptions:

1. Factory-installed piping within HVAC

equipment tested and rated in accordance
with a test procedure referenced by this
code.

2. Factory-installed piping within room fan coils
and unit ventilators tested and rated
according to AHRI 440 (except that the
sampling and variation provisions of Section
6.5 shall not apply) andAHRI 840,
respectively.

3. Piping that conveys fluids that have a design
operating temperature range between 15°C
(60°F) and 41°C (105°F).

4. Piping that conveys fluids that have not been
heated or cooled through the use of fossil
fuels or electric power.

5. Strainers, control valves, and balancing
valves associated with pipingi25Mmm<(1 inch)
or less in diameter.

6. Direct buried piping thaticonveys fluids at or
below 15°C (60°F),

7. Inradiant hHeating systems, sections of piping
intended by design to radiate heat.

TABLE C403.13.3(1) MINIMUM PIPE INSULATION
THICKNESS'(in inches'or R-value)* ¢

TABLE €403.13.3(2)MINIMUM PIPE INSULATION R-
VALUE?*

C403.13.3.1 Protection of piping insulation.

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

C403.14 Mechanical systems located outside of the
building thermal envelope.

Mechanical systems providing heat foutside | of.
the building thermal envelope of _a buildingishall
comply with Sections C403.14.1 through\C403:14.4.

C403.15 Dehumidification in spaces | for plant
growth and maintenance.

Equipment that dehumidifies indoor
grow and greenhouséspaces shall’be one or more of
the following:

1. Dehumidifiers tested in accordance with the
test /procedure listedinDOE 10 CFR
430and DOE” 10 CFR 430, Subpart B,
Appendix’X or X1.

2. Amsintegrated HVAC system with on-site
heat recovery designed to fulfill not less than
50-60% percent of the annual energy for
dehumidification reheat.

3. Achilled water system with on-site heat
recovery designed to fulfill not less than 50-
60% 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 13°C (55°F).

C403.16 Service water pressure-booster systems.
Service water pressure-booster systems shall be
designed such that the following apply:

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
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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.

C403.17 Clean water pumps.
Clean water pumps meeting all the following
criteria shall achieve a PEl rating not greater than
1.0:
1. Shaft input power is greater than or equal to

0.75 kW (1.0 hp) and less than or equal to
149.1 kW (200 hp) at its best efficiency point
(BEP).Designated as either an end-suction
close-coupled, end-suction frame-mounted,
in-line, radially split vertical or submersible
turbine pump.

2. A flow rate of 1.58 L/s (25 gallons per
minute) or greater at its BEP at full impeller
diameter.

3. Maximum head of 139.9 m (459 feet) at its
BEP at full impeller diameter and the
number of stages required for testing.

4. Design temperature range from -10°C (14°F)
to 120°C (248°F).

5. Designed to operate with one of { the
following. Note that for either Item 6.1 oF
6.2, the driver and impeller'must rotate at
the same speed.

6.1 A 2- or 4-pole induction motor.
6.2 A non-induction“motor with a
speed of gf6tation,/ operating range
thatincludes sspeeds of rotation
between2,880 and 4,320 rpm
and/or1,440 and 2,160 rpm.

6. For submersible turbine pumps, a 152 mm

(6zimch)0rsmaller bowl diameter.

7. oFor, end-suction close-coupled pumps and
end-suction frame-mounted/own bearings
plimps, 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.
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Self-priming pumps.
Prime-assisted pumps.
Magnet-driven pumps.

vk wnN

Pumps designed to be used in a nucléar
facility subject to 10 CFR 50.

6. Pumps meeting the design and construction
requirements set forth in US Military
Specification MIL-P-17639F/1996)3“Pumps,
Centrifugal, Miscellaneous Service Naval
Shipboard Use” (as eamended); MIL-P-
17840C (1986), “Pump; Centrifugal, Close
Coupled, Nawy 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
Boosterj*Waste Heat Boiler, and Distilling
Plant” (as amended); MIL-P-18682D (1984),
“Pump, Centrifugal, Main Condenser
Circulating, Naval Shipboard” (as amended).

SECTION C404
SERVICE WATER HEATING

C404.1 General.

This section covers the minimum efficiency of, and
controls for, service water-heating equipment and
insulation of service hot water piping.

C404.2 Service water-heating
performance efficiency.
Water-heating equipment and hot water storage
tanks shall meet the requirements of Table C404.2.
The efficiency shall be verified through data
furnished by the manufacturer of the equipment or
through certification under a certification program.
Water-heating equipment intended to be used to
provide space heating shall meet the applicable
provisions of Table C404.2.

TABLE C404.2 MINIMUM PERFORMANCE OF

WATER-HEATING EQUIPMENT
C404.2.1 High input service water-heating systems.
Gas-fired water-heating equipment installed in new
buildings shall be in compliance with this section.
Where a singular piece of water-heating equipment
serves the entire building and the input rating of the

equipment

71


https://codes.iccsafe.org/lookup/IECC2024P1_CE_Ch06_PromDOE_RefStd10_CFR_50/3613
https://codes.iccsafe.org/lookup/IECC2024P1_CE_Ch04_SecC404.2_TblC404.2/3613
https://codes.iccsafe.org/lookup/IECC2024P1_CE_Ch04_SecC404.2_TblC404.2/3613
https://codes.iccsafe.org/content/iecc2018/chapter-4-ce-commercial-energy-efficiency#IECC2018_CE_Ch04_SecC404.2_TblC404.2
https://codes.iccsafe.org/content/iecc2018/chapter-4-ce-commercial-energy-efficiency#IECC2018_CE_Ch04_SecC404.2_TblC404.2

FDCAD CREEBC

equipment is 293 kW (1,000,000 Btu/h)or greater,
such equipment shall have a thermal efficiency, E;, of
not less than 90 percent. Where multiple pieces of
water-heating equipment serve the building and the
combined input rating of the water-heating
equipment is 293 kW (1,000,000 Btu/h)or greater,
the combined input-capacity-weighted-average
thermal efficiency, E; shall be not less than 90
percent.

Exceptions:

1. Where not less than 25 percent of the
annual service water-heating requirement is
provided by on-site renewable energy or
site-recovered energy, the minimum
thermal efficiency requirements of this

section shall not apply.

2. The input rating of water heaters installed in
individual dwelling units shall not be
required to be included in the total input
rating of service water-heating equipment
for a building.

The input rating of water heaters with an input rating
of not greater than 29.3 kW (100,000 Btu/h) shallnot
be required to be included in the total input rating
of service water-heating equipment for a building.

C404.3 Heat traps for hot water storage tanks.
Storage tank-type water heaters.and “hot> water
storage tanks that have vertical ‘Wwater pipes
connecting to the inlet and outletiof thetank shall be
provided with integral heattraps at those inlets and
outlets or shall havempipe-€onfigured heat traps in
the piping connected tojthose inlets and outlets.
Tank inlets and outlets associated with solar water-
heating systemy,circulation loops shall not be
required tohavesheat traps.

C404.4 nsulation of piping.

Piping from a‘water heater to the termination of the
heatedwater fixture supply pipe shall be insulated in
accordance with Table C403.11.3. On both the inlet
and'outlet piping of a storage water heater or heated
water storage tank, the piping to a heat trap or the
first 2438 mm (8 feet) of piping, whichever is less,
shall be insulated. Piping that is heat traced shall be
insulated in accordance with Table C403.11.3 or the
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heat trace manufacturer’s instructions. Tubular pipe
insulation shall be installed in accordance with the
insulation  manufacturer’s  instructions.  Pipe
insulation shall be continuous except where the
piping passes through a framing member. The
minimum insulation thickness requirementsfofithis
section shall not supersede any greaterginsulation
thickness requirements necessary for the protectiof
of piping from freezing temperaturesy, or) the
protection of personnel against external surface
temperatures on the insulation.
Exception: Tubular pipe insulation shall not be
required on the following:

1. The tubing from™theyeonnection at the

termination of the“fixture supply piping to a

plumbing fixture or plumbing appliance.

2. Valves, plimpspstrainers and threaded unions

in pipingfthat is25 mm (1 inch) or less in nominal

diameter.

3.\Piping from user-controlled shower and bath

mixingvalves to the water outlets.

4. Cold-water piping of a demand recirculation

water system.

5. Tubing from a hot drinking-water heating unit

to the water outlet.

6. Piping at locations where a vertical support of

the piping is installed.

7. Piping surrounded by building insulation with

a thermal resistance (R-value) of not less than R-

3.

C404.5 Heated water supply piping.

Heated water supply piping shall be in accordance
with Section C404.5.1 or C404.5.2. The flow rate
through 6.4 mm (1/4-inch) piping shall be not greater
than 1.9 L/m (0.5 gpm). The flow rate through 7.9
mm (*/1e-inch) piping shall be not greater than 3.8
L/m (1 gpm) The flow rate through 7.9 mm (5/16-
inch) piping shall be not greater than 3.8 L/m (1
gpm). The flow rate through 9.5 mm (3/8-inch)
piping shall be not greater than 5.7 L/m (1.5 gpm)..
C404.5.1 Maximum allowable pipe length method.
The maximum allowable piping length from the
nearest source of heated water to the termination of
the fixture supply pipe shall be in accordance with
the following. Where the piping contains more than
one size of pipe, the largest size of pipe within the
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piping shall be used for determining the maximum
allowable length of the piping in Table C404.5.1.
1. For a public lavatory faucet, use the “Public
lavatory faucets” column in Table C404.5.1.
2. For all other plumbing fixtures and plumbing
appliances, use the “Other fixtures and
appliances” column in Table C404.5.1

TABLE C404.5.1 PIPING VOLUME AND MAXIMUM
PIPING LENGTHS

C404.5.2 Maximum allowable pipe volume method.
The water volume in the piping shall be calculated in
accordance with Section C404.5.2.1. Water heaters,
circulating water systems and heat trace
temperature maintenance systems shall be
considered to be sources of heated water.
The volume from the nearest source of heated water
to the termination of the fixture supply pipe shall be
as follows:

1. For a public lavatory faucet: not more than

0.06 L (2 ounces)

2. For other plumbing fixtures or plumbing
appliances; not more than 1.89 L (0.5 gallon).

C404.5.2.1 Water volume determination.

The volume shall be the sum of the internal volumes
of pipe, fittings, valves, meters and manifolds
between the nearest source of heated water and the
termination of the fixture supply pipe. The volume in
the piping shall be determined from the “Volume”
column in Table C404.5.1 or from Table C404.5.2.1.
The volume contained within fixture shutoff valves,
within flexible water supply connectors to a fixture
fitting and within a fixture fitting shall not be
included in the water volume determination. Where
heated water is supplied by a recirculating system or
heat-traced piping, the volume shall include the
portion of the fitting on the branch pipe that supplies
water to the fixture.

TABLE C404.5.2.1 INTERNAL VOLUME OF VARIOUS
WATER\DISTRIBUTION TUBING

C404.6 Heated-water circulating and temperature
maintenance systems.

Heated-water circulation systems shall be in
accordance with Section C404.6.1. Heat trace
temperature maintenance systems shall be in

CROSQ 2026 — All rights reserved

accordance with Section C404.6.2. Controls for hot
water storage shall be in accordance with Section
C404.6.3. Automatic controls, temperature sensors
and pumps shall be in a location
with access. Manual controls shall be in a location
with ready access.

C404.6.1 Circulation systems.

Heated-water circulation systems shall be provided
with a circulation pump. The systemgreturnipipelshall
be a dedicated return pipe or a cold-water supply
pipe. Gravity and thermo-syphonirculation systems
shall be prohibited. Controls for citculating hot water
system pumps shall start the pump based on the
identification of a demafdiforshet water within the
occupancy. The controlsishalllautomatically turn off
the pump when the water in the circulation loop is at
the desired temperatuse and when there is not a
demand for hot water.

C404.6:1¢1 Demand recirculation controls.
Demand recirculation water systems shall have
controls that start the pump upon receiving a signal
fromithe action of a user of a fixture or appliance,
sensing the presence of a user of a fixture, or sensing
thie flow of hot or tempered water to a fixture fitting
or appliance.

C404.6.2 Heat trace systems.

Electric heat trace systems shall comply with IEEE
515.1. Controls for such systems shall be able to
automatically adjust the energy input to the heat
tracing to maintain the desired water temperature in
the piping in accordance with the times when heated
water is used in the occupancy. Heat trace shall be
arranged to be turned off automatically when there
is not a demand for hot water.

C404.6.3 Controls for hot water storage.

The controls on pumps that circulate water between
a water heater and a heated-water storage tank shall
limit operation of the pump from heating cycle
startup to not greater than 5 minutes after the end
of the cycle.

C404.7 Drain water heat recovery units.

Drain water heat recovery units shall comply
with CSA B55.2. Potable water-side pressure loss
shall be less than 69 kPa (10 psi) at maximum design
flow. For Group R occupancies, the efficiency of
drain water heat recovery unit efficiency shall be in
accordance with CSA B55.1.
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C404.8 Energy consumption of pools and
permanent spas.
The energy consumption of pools and permanent
spas shall be controlled by the requirements
in Sections C404.8.1 through C404.8.3.
C404.8.1 Heaters.
The electric power to all heaters shall be controlled
by an on-off switch that is an integral part of the
heater, mounted on the exterior of the heater, or
external to and within 914 mm (3 feet) of the heater
in a location with ready access. Operation of such
switch shall not change the setting of the
heater thermostat. Such switches shall be in addition
to a circuit breaker for the power to the heater. Gas-
fired heaters shall not be equipped with
continuously burning ignition pilots.
C404.8.2 Time switches.
Time switches or other control methods that can
automatically turn off and on heaters and pump
motors according to a preset schedule shall be
installed for heaters and pump motors. Heaters and
pump motors that have built-in time switches shall
be in compliance with this section.
Exceptions:

1. Where public health standards require 24;

hour pump operation.
2. Pumps that operate solar- and waste-heat-
recovery pool heating systems.

C404.8.3 Covers.

Outdoor heated pools and outdoor pesmanent spas
shall be provided with a vapoursretardant cover or
other approved vapour-retardant means.

Exception: Where morelthan 75 percent of the
energy for heating, computed over an operating
season of not fewerthan 3 calendar months, is from
a heat pump or@an on-sité renewable energy system,
covers or other vapor-retardant means shall not be
required, On-sites{" renewable  energy used to
meet Section C405.15.1 or C406.3.1 shall not be
used to meet this exception.

€404.9 Portable spas.

The Jenergy consumption of electric-powered
portable spas shall be controlled by the
requirements of APSP 14.

SECTION C405
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ELECTRICAL POWER AND LIGHTING
SYSTEMS

C405.1 General.

Electrical power and lighting systems and generation
shall comply with this section. General lighting shall
consist of all lighting included when calculating the
total connected interior lighting {power |in
accordance with Section C405.3.1 andywhich idoes
not require specific application c¢ontrols in
accordance with Section C405.2.5

Exception: Dwelling units and,sléeping units that
comply with Sections
C405.2.10, C405.3.3 and C405.6"

C405.2 Lighting Controls.

Lighting systems”indinterior parking areas shall be
provided with> controls that comply with Section
C405.219nHowever, for personal and occupant’s
safety, an\ explicit exception or alternative
compliance /path should be considered allowing
canstant illumination where local security conditions
warrant, while still promoting energy efficiency

All “other lighting systems powered through the
energy service for the building and building site
lighting for which the building owner is responsible
shall be provided with controls that comply with
Sections C405.2.1 through C405.2.8.

Exceptions :

Lighting controls are not required for the following:

1. Spaces where an automatic shutoff could
endanger occupant safety or security, including
parking areas, guard stations, exterior
walkways, and public corridors.

2. Interior exit stairways, interior exit ramps and
exit passageways.

3. Emergency lighting that is automatically off
during normal operations.

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

5. 0.43 W/m? (0.04 watts per square foot) of
lighting in exit access components that are
provided with fire alarm systems.
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6. Buildings with a gross floor area less than 1000
m?, where manual or scheduled shutoff is
permitted in lieu of automatic controls.

C405.2.1 Occupant Sensor Controls.
Occupant sensor controls shall be installed to control
lights in the following space types:

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.

Laundry/washing area.

W P N o Uk WwWN

Open plan office areas.

=
o

. Restrooms.

RN
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. Storage rooms.
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. Telemedicine room in a health care facility.
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. Locker rooms.

=
o

. Corridors.

[E
Ul

. Warehouse storage areas.

[EEN
[e)]

. Other spaces 28 m? (300 squarefeet) or less
that are enclosed by floor-to-¢eiling height
partitions.

Exception: Luminaires that ‘arewrequired to have

specific  application Wcoftrols in accordance
with Section C405.2:5.

C405.24.1 Occupant sensor control

function.
Occupant/ sehsor. controls in warehouse storage
areas shall™, comply  with Section  C405.2.1.2.
Occupant sensor controls in open plan office areas
shally, comply with Section C405.2.1.3. Occupant
sensor controls in corridors shall comply with Section
C405.2.1.4. Occupant sensor controls for all other
spaces specified in Section C405.2.1 shall comply
with the following:
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1. They shall automatically turn off lights within
20 minutes after all occupants have left the
space.

2. Occupant sensors shall automatically reduce
lighting power within each controlled@rea to
an unoccupied setpoint of not more than 70
percent of full power within 30 minutesyafter
all occupants have left the controlledharea.

3. They shall incorporate agmanual.€ontrol to
allow occupants to turn off lights.

Exception: Full automatic-on centrols with no
manual control shall beypermitted in interior parking
areas, stairways, restreoms; locker rooms, lobbies,
library stackseqamd\areas where manual operation
would endanger occupant safety or security.

€405.2.1.2 Occupant sensor control
function in warehouse storage areas.
Lightingh,ingd warehouse storage areas shall be
controlled as follows:
1. Lighting in each aisleway shall be controlled
independently of lighting in all other
aisleways and open areas.

2. Occupant sensors shall automatically reduce
lighting power within each controlled area to
an unoccupied setpoint of not more than 70
percent of full power within 30 minutes after
all occupants have left the controlled area.

3. Lights that are not turned off by occupant
sensors shall be turned off by time-switch
control complying with Section C405.2.2.1.

4. A manual control shall be provided to allow
occupants to turn off lights in the space.

C405.2.1.3 Occupant sensor control

function in open plan office areas.
Occupant sensor controls in open plan office spaces
less than 28 m? (300 square feet) in area shall comply
with Section C405.2.1.1. Occupant sensor controls in
all other open plan office spaces shall comply with all
of the following:

1. The controls shall be configured so
that general lighting can be controlled
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separately in control zones with floor areas
not greater than 55 m? (600 square feet)
within the open plan office space.

2. General lighting in each control zone shall be
permitted to automatically turn on upon
occupancy within the control zone. General
lighting in other unoccupied zones within
the open plan office space shall be permitted
to turn on to not more than 20 percent of full
power or remain unaffected.

3. The controls shall automatically turn
off general lighting in all control zones
within 20 minutes after all occupants have
left the open plan office space.

Exception: Where general lighting is turned off
by time-switch ~ control complying  with Section
C405.2.2.1.

4. General lighting in each control zone shall
turn off or uniformly reduce lighting power
to an unoccupied setpoint of not more than
20 percent of full power within 20 minutes
after all occupants have left the contrel
zone.

C405.2.1.4 Occupant sensor. control
function in corridors.
Occupant sensor controls in corridgrs shalhuniformly
reduce lighting power to an unaecupied setpoint not
more than 70 percent of fullfpower within 30
minutes after all occupants have'left the space.

Exception: Corridars providedswith less than ~21.52
Lux (two footcandles),of illumination on the floor at
the darkest point with all'lights on.

C405.2.2 Time-switch controls.

Each®aréa ofy the building that is not provided
with eccupant sensor controls complying
with Section C405.2.1.1 shall be provided with time-
switch controls complying with Section C405.2.2.1.

Exceptions:

1. Luminairesthat are required to have specific
application  controls in  accordance

with Section C405.2.4.
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2. Spaces where patient care is directly
provided.

C405.2.2.1 Time-switch control function.
Time-switch controls shall comply with all of the
following:

1. Programmed to automatically turmoff lights
when the space is scheduled to be
unoccupied.

2. Have a minimum 7-day cleck.

3. Be capable of being.set for seven different
day types per week.

4. Incorporate an automatic holiday “shutoff”
feature, whichy turns off all controlled
lighting loadssfor not fewer than 24 hours
and { then “resumes normally scheduled
operations.

5. "Haveé 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 465 m? (5,000 square

feet)
7. For spaces where schedules are not
available, time switch controls are
programmed to a schedule that turns off

lights not less than 12 hours per day.

Exception: Within mall concourses, auditoriums,
sales areas, manufacturing facilities and sports
arenas:
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1. The time limit shall be permitted to be
greater than 2 hours, provided that the
switch is a captive key device.

2. The area controlled by the override switch
shall not be limited to 465 m? (5,000 square
feet) provided that such area is less than
1,860 m? (20,000 square feet)

C405.2.3 Dimming controls.

Dimming controls complying  with Section
C405.2.3.1 are required for general lighting in the
following space types:

1. Classroom/lecture hall/training room.\
2. Conference/multipurpose/meeting room.

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

Laboratory.

Lobby.
Lounge/break room.
Offices.

Gymnasium/fitness center.

© o N o U b~

Library reading room.

10. In a health care facility for imaging roems,
exam rooms, nursery andqurses”statien.

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

Exception: Luminaires  c¢ontrolled” by special
application  controlsy, ‘ecdmplying  with Section
C405.2.5.

C405.2.3.1 Dimming control function.
Spaces required to have dimming control shall be
provided withymanual'controls that allow lights to be
dimmed from full oUtput to at least one intermediate
level (such, as 50%) or continuously down to 20
péreentyaf full power, as well as turning off lights.
Manual control shall be provided within each room
or via centralized/digital controls to dim lights.

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

a) The calibration adjustment equipment/is
located for ready access only by authorized
personnel.

b) Lighting controls with ready accéss for users
cannot increase the lighting power “above the
maximum level established by the high-end
trim controls.

Additional exceptions for:

1. Small spaces less than 25/m? (250 sq ft)
2. Utility areas such'as storage rooms, mechanical
rooms, and back-of-hetse spaces.
3. Spaces with lighting power density below 2
W/m? (0.2 W/it?)
C405:2.4 Daylight responsive controls.
Daylight responsive controls complying with Section
C405.2.4.1shall be provided to control the general
lighting within daylight zonesin the following
spages:
1. Spaces with a total of more than 75 watts
of general lighting within primary
sidelit daylight
with Section C405.2.4.2.

zones complying

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

3. Spaces with a total of more than 75 watts
of general lighting within  toplit daylight
zones complying with Section 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. Enclosed office spaces less than 23.2 m? (250
square feet).
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C405.2.4.1 Daylight control

function.

responsive

Where required, daylight responsive controls shall
be provided within each space for control of lights in
that space and shall comply with the following, with
regional adaptations:

1.

Lights in toplit daylight zones in accordance
with Section C405.2.4.3 shall be controlled
independently of lights in sidelit daylight zones
in accordance with Section C405.2.4.2.

Lights in the primary sidelit daylight zone shall
be controlled independently of lights in the
secondary sidelit daylight zone, unless the total
connected load in the combined zone is < 300
watts.

Daylight responsive controls within each space
shall be capable of being calibrated from within
that space by authorized personnel, but remote
or centralized digital calibration may be
permitted where manual calibration is not
practical.

Calibration mechanisms shall be in a location
with ready access.

Daylight responsive controls shall dim lights
continuously or in stepped increments (e.g., 3—
4 steps) from full light output, dewnito 20
percent of full light output, as'wellhas“turning
lights off.

Daylight responsive controls'shall be configured
to completely shut{ off’ all®controlled lights
safety,
requirements prevent shutoff.

unless security, or functional
When oc€upant sensor controls have reduced
the lightingfpoWer to an unoccupied setpoint in
accordance with Sections C405.2.1.2 through
C405:2.7°4, daylight responsive controls shall
continue to adjust electric light levels in
response to available daylight but shall not
increase the lighting power above the specified
unoccupied setpoint.

Lights in sidelit daylight zones in accordance

with Section C405.2.4.2 facing different cardinal
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orientations [within 45 degrees (0.79 rad) of
due north, east, south, west] shall be controlled
independently of each other, except in spaces
with total connected load < 600 watts, where
grouped control is permitted.

Exceptions:

1.

Within each space, up to 250 wattsi(instead of
150 watts) of lighting within the primaryssidelit
daylight zone is permitted to be gontrolled
together with lighting in%a primary sidelit
daylight
orientation.

zone facing(l as different cardinal

Within each space, Up.to 250 watts (instead of
150 watts)gofy lighting within the secondary
sidelit daylight, zone is permitted to be
controlled together with lighting in a secondary
sidelit daylight zone facing a different cardinal
orientation.

Spaces under 50 m? (500 sq ft), or with daylight

glazing below 10% of wall area, are exempt

C405.2.4.2 Sidelit daylight zone.

The sidelit daylight zone is the floor area adjacent to
vertical fenestration that complies with all of the
following:

1. Re

duce strictness of zone dimensions

Primary sidelit daylight zone: instead of
extending laterally 1.0 x window height,
reduce to 0.75 x window height (for practical
sensor coverage and reduced wiring
complexity).

Secondary sidelit daylight zone: instead of
2.0 x window height, reduce to 1.5 x window
height, since secondary zones capture less
there often

daylight and controls

underperform.

2. Minimum fenestration area requirement

Lower from 2.23 m? to 1.4 m? (24 ft? to 15
ft2) to
compliance (common in schools, housing,

include smaller windows in

small offices in the Caribbean).
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3. Obstruction requirement
- Instead of requiring 0.5 x window height
clearance, allow 0.25 x window height
clearance (since tropical climates often have
external shading elements like verandas or
vegetation).
4. Visible transmittance (VT) requirement
- Keep minimum VT 0.20 but allow a
compliance path if daylight-responsive
controls are installed and calibrated — since
in  hot climates, lower-VT glazing is
sometimes chosen for solar control. or
change the VLT to 0.30 as minimum for
compliance

5. Projection factor requirement
- Relax to: £1.25 for north-facing, < 2.0 for all

other orientations.

Reason: Caribbean and tropical regions use deeper
shading to limit heat gain, which should not
disqualify daylight zone controls.

8 | | owarzon

(a) Section view
(b) Plan view of daylight zone under a roof
fenestration assembly

FIGURE C405.2.4.2(1) PRIMARY AND SECONDARY
SIDELIT DAYLIGHT ZONES

prai

(a) Section view
(b) Plan view of daylight zone under a
rooftop monitor

FIGURE C405.2.4.2(2) DAYLIGHT ZONE UNDER A
ROOFTOP MONITOR
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(b)

(a) Section view
(b) Plan view of daylight zone under a
rooftop monitor

FIGURE C405.2.4.2(3) DAYLIGHT ZONE( UNDER| A
SLOPED ROOFTOP MONITOR

C405.2.4.3 Toplit daylight zone.
The toplit daylight zone is the flo@r area underneath
a roof fenestration assembly that cemplies with all of
the following:

1. The toplit daylight zone shall extend laterally
and longitudinallytbeyond the edge of the
roof femestration assembly to the nearest
obstfuctionythat is taller than 0.6 times the
ceilingyheight, or up to 1 times the ceiling
height, whichever is less, as indicated in
Figure C405.2.4.3.

22 Direct sunlight is not blocked from hitting
the roof fenestration assembly at the peak
solar angle on the summer solstice by
buildings or geological formations.

3. The product of the visible transmittance of
the roof fenestration assembly and the area
of the rough opening of the roof fenestration
assembly divided by the area of the toplit
zone is not less than 0.010.(raised from
0.008 for stronger daylight contribution —
aligns with advanced daylighting standards
like LEED / WELL).

FIGURE C405.2.4.4 DAYLIGHT ZONES AT A
MULTISTORY ATRIUM

C405.2.4.4 Atriums.
Daylight zones at atrium spaces shall be established
at the top floor surrounding the atrium and at the
floor of the atrium space and not on intermediate
floors, as indicated in Figure C405.2.4.4.

FIGURE C405.2.4.4 DAYLIGHT ZONES AT A
MULTISTORY ATRIUM

C405.2.5 Specific application controls.
Specific application controls shall be provided for the
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following:

1. The following lighting shall be controlled by
an occupant sensor complying with Section
C405.2.1.10or
control complying with Section C405.2.2.1.

a time-switch

In addition, a manual control shall be
provided to control such lighting separately
from the general lighting in the space:

1.1. Luminaires  for  which
additional lighting power is
claimed in  accordance
with Section C405.3.2.2.1.

1.2. Display and

accent, including lighting in
display cases.

1.3. Supplemental task lighting,
including permanently
installed under-shelf or
under-cabinet lighting.

1.4. Lighting equipment that is
for sale or demonstration in

lighting education.

2. Lighting for nonvisual applications, suchfas
plant growth and food warming® shall, be
controlled by atime switch
control complying with Section
C405.2.2.1that is independent of the
controls for other lighting within the room or
space.

3. Task lighting for medical and dental
purposes thatyds in addition to general
lighting shall be provided with

a,manualcontrol.

4 lLighting integrated into range hoods and
exhaust fans shall be controlled
independently of fans.

C405.2.6 Manual controls.

Where required by this code, manual controls for
lights shall comply with the following:
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1. They shall be in a location with ready
access to occupants.

2. They shall be located where the controlled
lights are visible, or shall identify the area
served by the lights and indicate theigStatus.

C405.2.7 Exterior lighting controls.

Exterior lighting systems shall be providedywith
controls that comply with"Sections
C405.2.7.1 through C405.2.7.4.

Exceptions:

1. Lighting for covered vehicle
entrances to buildingswhere required for
eye adaptation.

2. Lighting# controlled from within dwelling
unitst

C405.2:7¢1 Daylight shutoff.
Lightsshall / be automatically turned off when
daylight is present and satisfies the lighting needs.

C405.2.7.2 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.

C405.2.7.3 Lighting setback.
Lighting that is not controlled in accordance
with Section C405.2.7.2 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
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minutes or more.

2. Luminaires serving exterior parking areas
and having a rated input wattage of greater
than 30 watts and a mounting height of
7,315 mm (24 feet) or less above the ground
shall be controlled so that the total wattage
of such lighting is automatically reduced by
not less than 70 percent during any time
where activity has not been detected for 10
minutes or more. Not more than 1,500 watts
of lighting power shall be controlled
together.

C405.2.7.4 Exterior time-switch control
function.
Time-switch controls for exterior lighting shall
comply with the following:
1. They shall have a clock capable of being
programmed for not fewer than 7 days.

2. They shall be capable of being set for seven
different day types per week.

3. They shall incorporate an automatic holiday.
setback feature.

4. They shall have program backup capabilities
that prevent the loss of pregram and time
settings for a period of not less than'd0 hours
in the event that power islintefrupted.

C405.2.8 Reserved.

C405.2.8.1 Demand s responsive lighting
controls function.
Demand responsivefcontrols for lighting shall be
capable of the following:

1. Automatically reducing the output of
controlled,lighting to 80 percent or less of
full power or light output upon 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.
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3. Dimming controlled lights gradually and
continuously over a period of not longer
than 30 minutes to achieve their demand
response setpoint.

4. Returning controlled lighting to its s/Adkmal
operational settings at the end, of the
demand response period.

Exception: Storage rooms and warehouse storage
areas shall be permitted to switch off 25 pércent or
more of general lighting power rather than dimming.

C405.2.9 Interior parking area lighting control.
Interior parking areailighting ‘shall be controlled by
an occupant sensoreomplying with Section
C405.2.1.1or atime=switch  control complying
with Section C405.2:2.1¢Additional lighting controls
shall be provided as,follows:

14 Lightinggpower 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 334.5 m? (3,600 square feet).

Exception: Lighting zones provided with less than
16.15 lux (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 vehicle entrances to buildings,
such lighting shall be separately controlled
by a device that automatically reduces
lighting power by at least 50 percent from
sunset to sunrise.

3. The power to luminaires within 6,096 mm
(20 feet) 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
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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 the
obstruction.

3. Where openings are obstructed by
permanent screens or architectural
elements restricting daylight entering the
interior space.

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

2. Lighting controls that automatieally turn off
all lighting and switched receptacles within
20 minutes after gll '@ccupants have left the
unit.

Exception: Automaticshutoff is not required
where captive ey 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
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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 unitgexcept for
lighting in bathrooms and\ kitehens.
The manual control shall tbe \marked to
indicate its function.

C405.3 Interior lighting power.requirements.

A building complies with this section’ where its total
connected interior Y0ighting™=power calculated
under Section C405.3.1%s not greater than the
interior lighting {\power ™~ allowance calculated
under Section €405.3x2¢Sleeping units and dwelling
units shall comply with Section C405.3.3.

C405.3.1 Total‘connected interior lighting power.
The total connected interior lighting power shall be
determinedin accordance with Equation 4-9.

TCLP = [LVL + BLL + LED + TRK + Other]
Equation 4-9
where:
TCLP = Total connected lighting power (watts).

LVL = For luminaires with lamps connected directly
to building power, such as line voltage lamps, the
rated wattage of the lamp.

BLL = For luminaires incorporating a ballast or
transformer, the rated input wattage of the ballast
or transformer when operating that lamp.

LED = For light-emitting diode 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 25 W/lin m (8 W per linear
foot).

2. The wattage limit of the permanent current-
limiting devices protecting the system.
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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.
1. Emergency lighting automatically off during
normal building operation.

2. Lighting in spaces specifically designed for
use by occupants with special lighting needs,
including those with visual impairment and
other medical and age-related issues.

3. Miirror lighting in makeup or dressing areas
used for video broadcasting, video or film
recording, or live theatrical and music
performance.

4. Task lighting for medical and dental
purposes that is in addition to general
lighting.

5. Display lighting for exhibits®in“galleties,
museums and monumentsithatis ih,addition
to general lighting.

6. Lightingin any location“thatwis specifically
used for video broadcasting, video or film
recording, 46Ff%livel theatrical and music
performance.

7. Lightingfor photographic processes.

8. Lighting 4iftegral to equipment or
instrumentation and installed by the
manufacturer.

9. Task lighting for plant growth or
maintenance.

10. Advertising signage or directional signage.
11. Lighting for food warming.

12. Lighting equipment that is for sale.
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13. Lighting demonstration equipment in
lighting education facilities.

14. Lighting approved because of safety
considerations.

15. Lighting in retail display windows, provided
that the display area is enclosed’byyceiling-
height partitions.

16. Furniture-mounted  supplemental  task
lighting that is controlled by /f@utomatic
shutoff.

17. Exit signs.

18. Antimicrobialy lighting used for the sole
purpose of'disinfecting a space.

19. Lightifig imsleeping units and dwelling units.

20. Forexityaccess and exit stairways, including
landings, where the applicable code requires
anilluminance of 107.64 lux (10 footcandles)
or more on the walking surface, the power in
excess of the allowed power calculated
according to Section C405.3.2.2is not
included.

C405.3.2 Interior lighting power allowance.

The total interior lighting power allowance (watts)
for an entire building shall be determined according
to Table C405.3.2(1) using the Building Area Method
or Table C405.3.2(2) using the Space-by-Space
Method. The interior lighting power allowance for
projects that involve only portions of a building shall
be determined according to Table C405.3.2(2) using
the Space-by-Space Method. Buildings with
unfinished spaces shall use the Space-by-Space
Method.

TABLE C405.3.2(1) INTERIOR LIGHTING POWER
ALLOWANCES: BUILDING AREA METHOD

TABLE C405.3.2(2) INTERIOR _ LIGHTING POWER
ALLOWANCES: SPACE-BY-SPACE METHOD

C405.3.2.1 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
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building area type and the allowed lighting
power density for that type from Table
C405.3.2(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 C405.3.2(1)and
multiply this area by the applicable value
from Table C405.3.2(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
C405.3.3. The area
units and dwelling units is not included in

of sleeping

the calculation.

3. The total interior lighting power allowance
(watts) for the entire building is the sumsof
the lighting power from each building ‘aréa

type.

C405.3.2.2 Space-by-SpaceiMethod.
Where a building has unfinished spaces, the lighting
power allowance for the unfinished,spaces shall be
the total connected lighting powerifor those spaces,
or 1.08 w/m? (0.1 watts per square foot), whichever
is less. For the Spac€e-by=Space/Method, the interior
lighting power allowance is calculated as follows:

1. For eaeh space‘enclosed by partitions that
are_notylesssthan 80 percent of the ceiling
Height)determine the applicable space type
fromiTable C405.3.2(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
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the value for the space type inTable

C405.3.2(2) to

the allowed lighting power (watts) for each

determine

space type. Sleeping units and dwelling
units are excluded from lighting Jjeower
allowance calculations by application
of Section C405.3.3. The area' of sleeping

units and dwelling units is motyincluded in
the calculation.

3. The total interior lightifig power allowance
(watts) shall be the sum.of the lighting power
allowances fogall'spacestypes.

C405.3.2.2 &"Additional interior lighting

power:
Where using. the Space-by-Space Method, an
increaseqin the interior lighting power allowance is
permitted for ‘spécific lighting functions. Additional
powerishall be permitted only where the specified
lighting isinstalled and controlled in accordance
with'Section C405.2.5. These additional
power allowances shall be wused only for the
luminaires serving the specific lighting function and
shall not be used for any other purpose. An increase
in the interior lighting power allowance is permitted
in the following cases:

1. For lighting equipment to be installed in
sales areas specifically to highlight
merchandise, the additional lighting
power allowance shall be the connected
lighting power of the luminaires specifically
highlighting merchandise, calculated in
accordance with Equation 4-9, or the
additional power allowance calculated in
accordance with Equation 4-10, whichever is
less.

Additional lighting power allowance
= 750W + (Retail Area 1 x 0.40W/ft2)
+ (Retail Area 2 X 0.40W/ft2)
+ (Retail Area 3 X 0.70W/ft2)
+ (Retail Area 4 X 1.00W/ft2)

Equation 4-10
For Sl units:

Additional lighting power allowance=750W+(Retail
Area 1x4.3W/m2) +(Retail Area 2x4.3W/m2) +
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(Retail Area 3x7.5W/m2)+(Retail Area 4x10.8W/m?2)
where:

Retail Area 1 = The floor area for all products not
listed in Retail Area 2, 3 or 4.

Retail Area 2 = The floor area used for the sale of
vehicles, sporting goods and small electronics.

Retail Area 3 = The floor area used for the sale of
furniture, clothing, cosmetics and artwork.

Retail Area 4 = The floor area used for the sale of
jewelry, crystal and China.

Exception: Other merchandise categories are
permitted to be included in Retail Areas 2 through 4,
provided that justification documenting the need for
additional lighting power based on visual inspection,
contrast or other critical display is approved by the
code official.

2. Forspaces in which lighting is specified to be
installed in addition to the general
lighting for the purpose of decorative
appearance or for highlighting art or
exhibits, the additional lighting power
allowance for that space shall be the
smallest of the following:

2.17.1 W/m? (0.66 W/ft?)Cin
lobbies,

2.2.5.9 W/m? (0:55 W/ft3),in‘other
spaces, or

2.3. The conp€ctedylighting power
of the luminairesy specifically for
decorative s appearance or for
highlighting=="art or exhibits,
calculated according to Equation 4-
9.

C405.3.3 Lighting “power for sleeping units and
dwelling units.

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

Exceptions:

1. Lighting integral to other appliances.

2. Antimicrobial lighting used formthe sole
purpose of disinfecting.

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

C405.4 Horticultural lighting;

Permanently installed _luminaires shall have
a photosynthetic photon effieacy of not less than 1.7
micromoles per joule “(umol/)) for horticultural
lighting in greenhouses and not less than 1.9 umol/J
for all other hertictiftural lighting. Luminaires
for horticultural lighting in greenhouses shall be
controlled by ‘asdevice that automatically turns off
the luminaire when sufficient daylight is available.
Luminaires™ for horticultural  lighting shall  be
contrelled by a device that automatically turns off
the ldminaire at specific programmed times.

€405.5 Exterior lighting power requirements.

The total connected exterior lighting power
calculated in accordance with Section C405.5.1 shall
be not greater than the exterior lighting power
allowance calculated in accordance with Section
C405.5.2.

C405.5.1 Total connected exterior lighting power.
The total exterior connected lighting power shall be
the total maximum rated wattage of
all exterior lighting that is powered through the
energy service for the building and building site
lighting for which the building owner is responsible.

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. Exitsigns.

4. Specialized signal, directional and marker
lighting associated with transportation.
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5. Advertising signage or directional signage.

6. Integral to equipment or instrumentation
and installed by its manufacturer.

7. Lighting in any location that is specifically
used for video broadcasting, video or film
recording, or live theatrical and music
performances.

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.

15. Lighting of the exterior means of egressfas
required by the International Building Coede.

C405.5.2 Exterior lighting power allowance.
The exterior lighting power alloWahce Y(watts) is
calculated as follows:

1. Determine the Lighting WZone (LZ) for
the building.aecording 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
theYbuilding and building site lighting for
which the building owneris responsible,
determine the applicable area type
from Table C405.5.2(2). For area types not
listed, select the area type that most closely

represents the proposed use of the area.

CROSQ 2026 — All rights reserved

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 powergallowance
(watts) is the sum of the base site,allowance
determined according to TableC405.5:2(2),
plus the watts from each area type

TABLE C405.5.2(1) EXTERIOR LIGHTING ZONES

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

TABLE C405.5.2(3) INDIVIDUAL LIGHTING POWER
ALLOWANCESORBUILDING EXTERIORS

C405.5.2.1'Additional  exterior lighting

powet.
Additienal exterior lighting power allowances are
availablexfor the specific lighting applications listed
infable C405.5.2(3). These additional power
allowances shall be used only for the luminaires
serving these specific applications and shall not be
Used to increase any other lighting power allowance.

C405.5.3 Gas lighting.
Gas-fired lighting appliances shall not be equipped
with continuously burning pilot ignition systems.

C405.6 Dwelling electrical meter.
Each dwelling  unitlocated in a Group R-
2 building shall have a separate electrical meter.

C405.7 Electrical transformers.

Low-voltage dry-type distribution electric
transformers shall meet the minimum efficiency
requirements 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
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:
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1. Transformers with a tap range of 20 percent
or more.

Drive (isolation) transformers.

Rectifier transformers.

Auto-transformers.

Uninterruptible power system transformers.
Special impedance transformers.

Regulating transformers.

Sealed transformers.

LNk WD

Machine tool (control) transformers.

[EY
o

. Welding transformers.

[N
[

. Grounding transformers.

[EEN
N

. Testing transformers.
13. Nonventilated transformers.
TABLE C405.7 MINIMUM _ NOMINAL EFFICIENCY

LEVELS FOR DOE 10 CFR 431 LOW-VOLTAGE DRY-
TYPE DISTRIBUTION TRANSFORMERS

C405.8 Electric motors.

Electric motors shall meet the minimum efficiency
requirements of Tables
C405.8(1) through C405.8(4) when tested and rated
in accordance with the DOE10 CFR 431. The
efficiency shall be verified through certification
under an approved certification program or, wherea
certification program does not exist, the eqéiipment
efficiency ratings shall be supperted “by data
furnished by the motor manufactuser.

Exception: The standards in this(section%shall not
apply to the following exempt electric motors:

1. Air-over electric moetors!
Componentgsets of.an electric motor.
Liquid-cooled electric motors.
Submersible electric motors.
Inverter-only electric motors.

ook W

Definite-pUrpose machines within the scope
of ANSI/NEMA MG 1, Part 18.

TABLE,C405.8(1) MINIMUM NOMINAL FULL-LOAD
EFFICIENCY FOR NEMA DESIGN A, NEMA DESIGN B,
and JEC DESIGN N MOTORS (EXCLUDING FIRE
PUMP) ELECTRIC MOTORS AT 60 HZ?, *

TABLE C405.8(2) MINIMUM NOMINAL FULL-LOAD
EFFICIENCY FOR NEMA DESIGN C AND IEC DESIGN H
MOTORS AT 60 HZ>*
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TABLE C405.8(3) MINIMUM AVERAGE FULL-LOAD
EFFICIENCY POLYPHASE SMALL ELECTRIC MOTORS?

TABLE C405.8(4) MINIMUM AVERAGE FULL-LOAD
EFFICIENCY FOR CAPACITOR-START CAPACITOR-
RUN AND CAPACITOR-START INDUCTION-RUN
SMALL ELECTRIC MOTORS?

C405.9 Data centers and computer rooms.
Electrical equipment in data centerssandicomputer
rooms shall comply with this section.

C405.9.1 Data centers.

Transformers, uninterruptable “\power supplies,
motors and electrical power processing equipment
indata centers shall, €omplywith Section 8
of ASHRAE 90.4-2022 in“addition to this code.

C405.9.2 Computer.rooms.

Uninterruptable™, power supplies in computer
rooms shall comply'Wwith the requirements in Tables
8.5 and 8.6%0fASHRAE 90.4-2022 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.

€405.10 Vertical and horizontal transportation
systems and equipment.

Vertical and horizontal transportation systems and
equipment shall comply with this section.

C405.10.1 Elevator cabs.

For the luminaires in each elevator cab, not including
signals and displays, the sum of the lumens divided
by the sum of the watts shall be not less than 35
lumens per watt. Ventilation fans in elevators that do
not have their own air-conditioning system shall not
consume more than 0.33 watts/cfm at the maximum
rated speed of the fan. Controls shall be provided
that will de-energize ventilation fans and lighting
systems when the elevator is stopped, unoccupied
and with its doors closed for over 15 minutes.

C405.10.2 Escalators and moving walks.

Escalators and moving walks shall comply with ASME
A17.1/CSA B44 and shall have automatic controls
that reduce speed as permitted in accordance
with ASME A17.1/CSA B44 and applicable national
code.

Exception: A variable voltage drive system that
reduces operating voltage in response to light

87


https://codes.iccsafe.org/content/IECC2024V1.1/chapter-%5bce%5d-4-commercial-energy-efficiency#IECC2024V1.1_CE_Ch04_SecC405.7_TblC405.7
https://codes.iccsafe.org/content/IECC2024V1.1/chapter-%5bce%5d-4-commercial-energy-efficiency#IECC2024V1.1_CE_Ch04_SecC405.7_TblC405.7
https://codes.iccsafe.org/content/IECC2024V1.1/chapter-%5bce%5d-4-commercial-energy-efficiency#IECC2024V1.1_CE_Ch04_SecC405.7_TblC405.7
https://codes.iccsafe.org/content/IECC2024V1.1/chapter-%5bce%5d-4-commercial-energy-efficiency#IECC2024V1.1_CE_Ch04_SecC405.7_TblC405.7
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.8_TblC405.8_1/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.8_TblC405.8_1/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.8_TblC405.8_4/4362
http://www.energy.gov/
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch06_PromNEMA_RefStdANSI_NEMA_MG1_2021/4362
https://codes.iccsafe.org/content/IECC2024V1.1/chapter-%5bce%5d-4-commercial-energy-efficiency#IECC2024V1.1_CE_Ch04_SecC405.8_TblC405.8_1
https://codes.iccsafe.org/content/IECC2024V1.1/chapter-%5bce%5d-4-commercial-energy-efficiency#IECC2024V1.1_CE_Ch04_SecC405.8_TblC405.8_1
https://codes.iccsafe.org/content/IECC2024V1.1/chapter-%5bce%5d-4-commercial-energy-efficiency#IECC2024V1.1_CE_Ch04_SecC405.8_TblC405.8_1
https://codes.iccsafe.org/content/IECC2024V1.1/chapter-%5bce%5d-4-commercial-energy-efficiency#IECC2024V1.1_CE_Ch04_SecC405.8_TblC405.8_1
https://codes.iccsafe.org/content/IECC2024V1.1/chapter-%5bce%5d-4-commercial-energy-efficiency#IECC2024V1.1_CE_Ch04_SecC405.8_TblC405.8_2
https://codes.iccsafe.org/content/IECC2024V1.1/chapter-%5bce%5d-4-commercial-energy-efficiency#IECC2024V1.1_CE_Ch04_SecC405.8_TblC405.8_2
https://codes.iccsafe.org/content/IECC2024V1.1/chapter-%5bce%5d-4-commercial-energy-efficiency#IECC2024V1.1_CE_Ch04_SecC405.8_TblC405.8_2
https://indeloitte-my.sharepoint.com/personal/jgovani_deloitte_com/Documents/Projects/Caribbean%20CREEBC/TABLE%20C405.8(3)%20MINIMUM%20AVERAGE%20FULL-LOAD%20EFFICIENCY%20POLYPHASE%20SMALL%20ELECTRIC%20MOTORSa
https://indeloitte-my.sharepoint.com/personal/jgovani_deloitte_com/Documents/Projects/Caribbean%20CREEBC/TABLE%20C405.8(3)%20MINIMUM%20AVERAGE%20FULL-LOAD%20EFFICIENCY%20POLYPHASE%20SMALL%20ELECTRIC%20MOTORSa
https://codes.iccsafe.org/content/IECC2024V1.1/chapter-%5bce%5d-4-commercial-energy-efficiency#IECC2024V1.1_CE_Ch04_SecC405.8_TblC405.8_4
https://codes.iccsafe.org/content/IECC2024V1.1/chapter-%5bce%5d-4-commercial-energy-efficiency#IECC2024V1.1_CE_Ch04_SecC405.8_TblC405.8_4
https://codes.iccsafe.org/content/IECC2024V1.1/chapter-%5bce%5d-4-commercial-energy-efficiency#IECC2024V1.1_CE_Ch04_SecC405.8_TblC405.8_4
https://codes.iccsafe.org/content/IECC2024V1.1/chapter-%5bce%5d-4-commercial-energy-efficiency#IECC2024V1.1_CE_Ch04_SecC405.8_TblC405.8_4
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch06_PromASHRAE_RefStd90_4_2022/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch06_PromASHRAE_RefStd90_4_2022/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch06_PromANSI_RefStdANSI_NEMA_WD_6_2016/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch06_PromASME_RefStdASME_A17_1_2022_CSA_B44/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch06_PromASME_RefStdASME_A17_1_2022_CSA_B44/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch06_PromASME_RefStdASME_A17_1_2022_CSA_B44/4362

FDCAD CREEBC

loading conditions is an alternative to the reduced
speed function.

C405.10.2.1 Energy recovery.
Escalators shall be designed to recover electrical
energy when resisting overspeed in the down
direction.

C405.11 Voltage drop.

The total voltage drop across the combination of
customer-owned service conductors, feeder
conductors and branch circuit conductors shall not
exceed 5 percent.

C405.12 Automatic receptacle control.
The following shall have automatic receptacle
control complying with Section C405.12.1:

1. At least 50 percent of all15- and 20-amp
receptacles installed in enclosed offices,
conference rooms, rooms used primarily for
copy or print functions, breakrooms,
classrooms and individual workstations,
including those installed in modular
partitions and module office workstation
systems.

2. At least 25 percent of branch circuit feedérs
installed for modular furniture not shewnfon
the construction documents,

C405.12.1 Automatic receptacle control function.
Automatic receptacle controls shall comply with the
following:

1. Either split controlled feceptacles shall be
provided withithe'top receptacle controlled,
or a controlled receptacle shall be located
within 304.8"%mim (12 inches) of each
uncontrolled receptacle.

2> One ofythe following methods shall be used
to previde control:

2.1. A scheduled basis using a time-
of-day operated control device that
turns receptacle power off at
specific programmed times and can
be programmed separately for each
day of the week. The control device
shall be configured to provide an
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independent schedule for each
portion of the building of not more
than 464.5 m? (5,000 square feet)
and not more than one floor. The
occupant shall be able to manually
override an area for not morg'than 2
hours. Any individualg,override
switch shall control the\receptacles
of not more than 4,524"m (5,000
feet).

2.2. An occupanti{sensor control that
shall turn offsreceptacles within 20
minutes of allfoccupants leaving a
space.

2.3¢"An “automated signal from
another ) control or alarm system
that shall turn off receptacles within
20 minutes after determining that
the area is unoccupied.

3. WAll_ ¢ controlled receptacles shall be
permanently marked in  accordance
with NFPA 70 and be uniformly distributed
throughout the space.

4. Plug-in devices shall not comply.

Exceptions: Automatic receptacle controls are not
required for the following:
1. Receptacles specifically designated for
equipment requiring continuous operation
(24 hours per day, 365 days per year).

2. Spaces where an automatic control would
endanger the safety or security of the room
or building occupants.

3. Within a single modular office workstation,
noncontrolled receptacles are permitted to
be located more than 304.8 mm (12 inches),
but not more than 1828 mm (72 inches) from
the controlled receptacles serving that
workstation.

C405.13 Energy monitoring.

New buildings with a  gross conditioned  floor
area of not less than 929 m? (10,000 square feet)
shall be equipped to measure, monitor, record and
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report energy
in accordance with Sections
C405.13.1 through C405.13.6 for load categories
indicated in Table C405.13.2 and Sections
C405.13.7 through C405.13.11 for end-use
categories indicated in Table C405.13.8.

consumption

Exceptions:

1. Dwelling units in R-2 occupancies.

2. Individual tenant spaces are not required to
comply with this section provided that the
space has its own utility services and meters
and has less than 464.5 m? (5,000 square
feet) of conditioned floor area.

C405.13.1 Electrical energy metering.

For electrical energy supplied to the building and its
associated site, including but not limited to site
lighting, parking, recreational facilities and other
areas that serve the building and its occupants,
meters or other measurement devices shall be
provided to collect energy consumption data for
each end-use category required by Section
C405.13.2.

C405.13.2 End-use electric metering categories.
Meters or other approved measurement deyvices
shall be provided to collect energy use datafer each
end-use category indicated in Table C405.23.2.
Where multiple meters are used,toymeasure 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 categoriesy, indicated inTable
C405.13.2 shall be permitted toybe from a load that
is not within that category.

Exceptions:

1. HVAC'andwater-heating equipment serving
only “an“individual dwelling unit shall not
require end-use metering.

2.5, End-use metering shall not be required for
fire pumps, stairwell pressurization fans or
any system that operates only during testing
or emergency.

3. End-use metering shall not be required for
an individual tenant space having a floor
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area not greater than 232 m?(2,500 square
feet) where a dedicated source meter

complying with Section C405.13.3is
provided.
TABLE C405.13.2 ELECTRICAL ENERGY USE
CATEGORIES

C405.13.3 Electrical meters.

Meters or other measurement devices,required by
this section shall be configured to automatically
communicate energy consumption datato the data
acquisition system required bySection C405.13.4.
Source meters shall be allowed to bevany digital-type
meter. Lighting, HVAGor®6thenbuilding systems that
can self- monitor their energy consumption shall be
permitted instead (©f meters. Current sensors shall
be permitted, Jprovided that they have a tested
accuracy of #2" pereent. Required metering systems
and equipment shall have the capability to provide
at least hourly data that is fully integrated into the
data acquisition system and graphical energy report
in accordance with Sections
C405113.4 and C405.13.5. Nonintrusive load
monitoring (NILM) packages that extract energy
consumption data from detailed electric waveform
analysis shall be permitted to substitute for
individual meters if the equivalent data is available
for collection in Section C405.13.4 and reporting
in Section C405.13.5.

C405.13.4 Electrical energy
system.

A data acquisition system shall have the capability to
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.

data acquisition

C405.13.5 Graphical energy report.
A permanent and readily available reporting
mechanism shall be provided in the building for
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access by building operation and  management
personnel. The reporting mechanism shall have the
capability to graphically provide the energy
consumption for each end-use category required
by Section C405.13.2 not less than every hour, day,
month and year for the previous 36 months.

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 C405.13.3.

C405.13.7 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. HVAC and 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 dusing
testing or emergency.

3. End-use submetering shall not bé required
for an individual tenant spacethaving a,floor
area not greater than 2324m?%(2,500 square
feet) where a dedicated, source meter

C405.13.9is

complying with Section

provided.

4. Equipment,poweted"primarily by solid fuels
serving loadsy other than building heating
and sefviee water heating loads.

C405.13.8End-use” ) nonelectrical submetering
categories.

Submeters orother approved measurement devices
shall be,provided to collect energy use data for each
end-use category indicated inTable C405.13.8.
WHhere 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
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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

C405.13.9 Nonelectrical submeters.

Submeters or other measurement devices required
by this section shall be configured to adutomatically
communicate energy consumption data te thedata
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 shalllbe fully integrated into
the data acquisition systemyand graphical energy
report that updates at, [east hourly in accordance
with Sections €405.13.10 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 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
capability 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.

C405.14 Reserved.
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C405.15 Renewable energy systems.
Buildings in Climate Zones 0 through 7 shall comply
with Sections C405.15.1 through C405.15.4.

C405.15.1 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 8.1
W/m? (0.75 watts per square foot) 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. Abuilding 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 3.5 kWh/m?/day (1.1
kBtu/ft?/day)

2. A building 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 50ypercent of
the roof area is shaded from |direct-beam
sunlight by natural obje€tsyor by structures
that are not_part of the'building for more
than 2,500.annual heurs between 8:00 a.m.
and 4:00 p.m:

4. A buildingywith  gross conditioned  floor
area‘lessithan 465 m? (5,000 square feet).

C405415:2 Off-site renewable energy.

Buijldings 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
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electrical energy determined in accordance
with Equation 4-11.
TRE sy = (REN ;55 X 0.75W/ft2 X FLRA
—IRE,;) X 15
Equation 4-11
where:
TRE.f = Total off-site renewable electrical energy.in

kilowatt-hours (kWh) to be procured inyaceordance
with Table C405.15.2.

REN. = Annual off-site renewable electrical energy
from Table C405.15.2, in units“of kilowatt-hours per
watt of array capacity.

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

IREon = Annual on-site renewable electrical energy
generatiomy of, a/'new on-site renewable energy
system, to belinstalled as part of the building project,
whose rated capacity is less than the rated capacity
required in Section C405.15.1.

TABLE C405.15.2 ANNUAL OFF-SITE RENEWABLE
ENERGY REQUIREMENTSC405.15.2.1 Off-site
procurement.

Where applicable, the building owner, as defined in
the International Building Code, shall procure and be
credited for the total amount of off-site renewable
electrical energy, not less than required in
accordance with Equation 4-11, with one or more of
the following:

1. Physical renewable energy power purchase
agreement.

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:
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1. Direct connection to the off-site renewable
energy facility.

2. The national 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.

C405.15.3 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 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(15wyears
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©fithe REC.

3. The RECs and,EACsfare from a generating
asset placed.in service not more than 5 years
before the issuance of the certificate of
occupancy.

C405:15.4 Renewable energy certificate purchase.
Disclaifer*?

A building that qualifies for one or more of the
exceptions to Section C405.15.1, and where it can be
demonstrated to thecode 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

* The draft Code/CREEBC cannot override government
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of occupancy is issued. The purchase of renewable
electricity 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 accefdance

with Equation 4-11.

C405.16 Inverters.
Direct-current-to-alternating-current inverters
serving on-site renewable energy systems or on-site
electrical energy storage systems (ESS) shall be
compliant with |[EEE 1547 and®YL 2741 or any other
equivalent internationally recognized standard.

SECTION C406
ADDITIONAL EFFICIENCY, RENEWABLE
AND LOAD MANAGEMENT
REQUIREMENTS

C406.1,Compliance.

Bujldings shall comply as follows:
W, Buildings with greater than 186 m? (2,000

square feet) of conditioned floor area shall
comply with Section C406.1.1.

2. Buildings with greater than 465 m? (5,000
square feet) of conditioned floor area shall
comply with Sections
C406.1.1 and C406.1.2.

3. Build-out construction greater than 93 m?
(1,000 square feet) of conditioned floor
area that does not have final lighting or final
HVAC systems installed under a prior
building permit shall comply with Section
C406.1.1.2.

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 465 m? (5,000
square feet) of conditioned floor area shall

comply with Section C406.1.2.

policy except where authorized by statute.
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2. Portions of the building where the net floor
area is without final lighting or final HVAC
shall comply with Section C406.1.1.2.

3. Portions of the building where the net floor
area has final lighting and final HVAC
systems shall comply with Section C406.1.1.

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 areato 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

manufacturing or industrial use.

of buildings devoted to

2. Where a building achieves more renewable
and load management credits <nh Seetion
C406.3than are required, \in Section
C406.1.2, surplus credits shall, beypermitted
to reduce the required energy efficiency
credits as follows:

EEC,cq

= EECy,

— {the lesser of JSLRM ;;,, SLRM 44

X (RLMgcp)— RLM 04|}
Equation 4-12
where:
EECy#y = Redueed required energy efficiency credits.
EEGw =\ sRequired energy efficiency credits
from Table C406.1.1(1).
SREMim = Surplus renewable and load management
credit limit from Table C406.1.1(2).
SRLMugi= 1.0 for all-electric or all-renewable
buildings (excluding emergency generation); 0.7 for
buildings with fossil fuel equipment (excluding
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emergency generation).

RLMgcn = Achieved renewable and load management
credits from Section C406.3.

RLMeq = Required renewable and load management
credits from Section C406.1.2.

TABLE C406.1.1(1) ENERGY CREDIT REQUIREMENTS
BY BUILDING OCCUPANCY GROUP

TABLE C406.1.1(2) LIMIT TO ENERGY 'EFFICIENCY
CREDIT CARRYOVER FROM RENEWABLE AND LOAD
MANAGEMENT CREDITS

C406.1.1.1 Reserved.

C406.1.1.2 Building ( core/shell and build-
out constructions:
Where separate permits are issued for core and
shell buildings and build-out construction,
compliance shall’be‘in,accordance with the following
requirements.
147 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  C406.1.1in
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
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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
C406.2 under the build-out project
are not less than 33 percent of the
credits required by Section
C406.1.1.
3.2. 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 preject
are not less than 50yefeent,of the
credits required by,Section
C406.1.1.
3.3. Whereg™the,/ core and
shell building is @pproved in
accordance with Section C407 under
thé 2021\ECEOr later.
C406.1.2 Additional renewable and load
management crédit requirements.
Buildings shall,comply with measures from Section
C406.3 toachieve not less than the number of
required, renewable and load management credits
fromIableynC406.1.2 based on building occupancy
group and climate zone. Where a project contains
multiple occupancies, credits in 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.
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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.

TABLE C406.1.2 RENEWABLE AND LOAD
MANAGEMENT _ CREDIT REQUIREMENTS, BY
BUILDING OCCUPANCY GROUP

C406.2 Additional energy efficiency 4 credits
achieved.
Each energy efficiency creditymeasure used to meet
credit requirements, for_the” project shall have
efficiency that is greater than the requirements
in Sections C402 through'€405. Measures installed
inthe project that meet the requirements in Sections
C406.2.1 throughyC406:2.6 shall achieve the base
credits_listed for the measure and occupancy type
in Tables “€406:2(1) through C406.2(9) or, where
calculations required by Sections
C406.2.1 through C406.2.6 create or modify the
tableicredits, the credits achieved shall be based on
the_ealculations.
Evergy 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.
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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  areaof  each
occupancy group to determine the weighted

average project energy credits achieved.

2. Improved envelope efficiency (EO1 through
E06), HVAC performance (HO1) and lighting
reduction (LO6) 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.

TABLE C406.2(1) BASE ENERGY CREDITS FOR
GROUP R-2, R-4 AND I-1 OCCUPANCIES?®
TABLE C406.2(2) BASE  ENERGY CREDITS™. FOR
GROUP I-2 OCCUPANCIES®
TABLE C406.2(3) BASE  ENERGY ™\ CREDITS * FOR
GROUP R-1 OCCUPANCIES?®
TABLE C406.2(4) BASE  ENERGY \.CREDITS FOR
GROUP B OCCUPANCIES?
TABLE C406.2(5) BASE ENERGYw' CREDITS FOR
GROUP A-2 OCCUPANCIES®
TABLE C406.2(6) BASE ENERGY CREDITS FOR
GROUP M OCCUPANCIES?
TABLE C406.2(7) BASE ENERGY CREDITS FOR
GROUP E OCCUPANCIES?
TABLE C406.2(8) BASE ENERGY CREDITS FOR
GROUP S:1 AND S-2 OCCUPANCIES®
TABLE'C406.2(9) BASE ENERGY CREDITS FOR OTHER
OCCUPANCIES*®
C406.2.1 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.
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Section C406.2.1.2: E02.
Section C406.2.1.3: E03.
Both EO2 and EO3.

Any combination of:

5.1. Section C406.2.1.3: EO3.
5.2. Section C406.2.1.4: EO4.
5.3. Section C406.2.1.5: EO5S:
5.4. Section C406.2.1:6: EQ6.

vk wnN

C406.2.1.1 EO1 Improved envelope

performance ASHRAE 90:1-2022¢/Appendix

C.
Building thermal envelope measures shall be
installed to improve thefenergysperformance of the
project. The achievedenergy credits shall be
determined using Equation'4-13.

ECENV =1,000:x/(EPFB — EPFP)/EPFB

Equation 4-13
wherg:
ECenv'= EO1 measure energy credits.
EPF;s = basesenvelope performance factor calculated
inlaccordance with ASHRAE 90.1- 2022 Appendix C.
EPFp = proposed envelope performance factor
calculated in accordance with ASHRAE 90.1-2022
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
C402.1.4.

C406.2.1.3 E03 Reduced air leakage.
Energy credits shall be achieved where
tested building air leakageis not less than 10
percent of the maximum leakage permitted
by Section C402.6.2, 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:

ECgo3 = ECg X ECuq;

Equation 4-14
where:
ECro3= Energy efficiency credits achieved for
envelope leakage reduction.
ECs= Section C406.2.1.3 credits from Tables
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C406.2(1) through C406.2(9).

ECadj =L /Eca

Ls = Leakage savings fraction: the lesser of [(Lr— Lm
)/Lr] or0.8.

L,= Maximum leakage permitted for tested
buildings, by occupancy group, in accordance
with Section C402.6.2.

Lm = Measured leakage in accordance with Section
C402.6.2.1 or C402.6.2.2.

EC, = Energy credit alignment factor: 0.37 for whole-
building tests in accordance  with Section
C402.6.2.1 or 0.25 for dwelling and 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 inTable
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 wheré
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.efall opaque wall
area in the project that is in addition toithe required
insulation in Table C402.1.3. Qpague Walls shall have
additional R-5 continuousgnsulation’included in the
wall assembly. Altermatively, ane-half of the base
credits shall be achieved where the added R-value is
R-2.5.
C406.2.1.6 EO6°'Improve fenestration.
Energy credits shalldoe achieved for improved energy
chardctefisticsyof,_all vertical fenestration in the
project \,meeting the requirements inTable
C406.2.1.6."The area-weighted average U-factor and
SHGG 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
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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.
TABLE C406.2.1.6 VERTICAL FENESTRATION
REQUIREMENTS FOR ENERGY CREDIT E06
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 C403.3.25, Wherenmultiple efficiency
requirements are listed;yequipment shall meet the
seasonal or part-load “efficiencies including SEER,
integrated energy efficiency ratio (IEER), integrated
part load vdlue (IPLV) or AFUE. Equipment that is
largerthanithe maximum capacity range indicated in
tables, referenced by Section C403.3.2 shall utilize
the values listed for the largest capacity equipment
forsthe 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. (C406.2.2.2 HO2.
3. (C406.2.2.3 HO3.
4. (C406.2.2.4 HOA.
5. C406.2.2.5 HOS.

6. Any combination of H02, HO3, H04 and HO5.

7. The combination of HO1 and HO04.

C406.2.2.1 HO1 HVAC Total System
Performance Ratio (TSPR).
HO1 energy credits shall be earned where systems
are permitted to use Section C409 and where the
savings (TSPRs) based on the proposed TSPR (TSPRp)
compared to the target TSPR is 5 percent or more. If
savings are greater than 5 percent, determine HO1
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earned credits using Equation 4-15. Energy credits
for HO1 shall not be combined with energy credits
from HVAC measures H02, HO3 or HO5.

ECrspr = ECpasp X AREArgpr X TSPR/0.05
Equation 4-15
ECrspr = Energy credits achieved for HO1.
ECgase = HO1 base energy credits from Tables
C406.2(1) through C406.2(9).
TSPR; = The lesser of 0.20 and [1 — (TSPR: /TSPR; )].
where:
AREA 1spr = (floor area served by systems included in
TSPR)/(total building conditioned floor area)
TSPR,= HVAC TSPR of the proposed design
calculated in accordance with Sections
C409.4, C409.5 and C409.6.
TSPR: = TSPRr /MPF.
TSPR, = VAC 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.

C406.2.2.2 HO02 More efficient HVAC
equipment heating performance.
In accordance with Section C406.1.1, not less;than'90
percent of the total HVAC heating 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|ishall be limited to 20
percent® of system capacity, with the
exception’ of heat pump supplemental
heating.

20 Eguipment 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
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shall be determined using Equation 4-16,

rounded to the nearest whole number.
HEI
—)

EECHEH = EECHS X (0 05

Equation 4-16

where:

EECuen = Energy efficiency credits fomgheating
efficiency improvement.

EECys = Section C406.2.2.2 credits “\from Tables
C406.2(1) through C406.2(9).

HEI = The lesser of the improvemeht above'minimum
heating efficiency requirements), expressed as a
fraction or 20 percent (0.20).. Where heating
equipment with different minimum
efficiencies is included. in, the building, a heating
capacity weighted-average’ improvement shall be
used. Where electricuseSistance primary heating or
reheat is included imthe 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
heatypumps rated at multiple ambient temperatures,
the efficiency at 8.3°C (47°F) shall be used. For
metrics that increase as efficiency increases, HEI
shall be calculated as follows:

HM
HEI = (2
HMMIN

)—1
where:
e HMpes = Design heating efficiency metric,
part-load or annualized where available.

e HMun= Minimum required heating
efficiency metric, part-load or annualized
where available from 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. Such spaces shall
achieve base energy credits only for EECys.

C406.2.2.3 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
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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.
EECygy = EECys X (CEI40.05)

Equation 4-17
where:
EECHec= Energy efficiency eredits /for cooling
efficiency improvement.
EECs= Section C406.2.2.3 base” energy credits
from Tables C406.2(1) through«406.2(9).
CEl = The lesser of the improvement above minimum
cooling efficieney andWheat-rejection performance
requirements) expressed as a fraction or 20 percent
(0.20). Where ‘codling equipment with different
minimum “efficienciés 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 that increase as efficiency

increases, CEl shall be calculated as follows:
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CEl = (CM pgs/CMyy) — 1
CEI = (CMDE_s/CMM/N) - 1
For metrics that decrease as efficiency
increases, CEl shall be calculated as follows:
CEI = (CMM/N/CMDE_s) - 1
where:
CMpes = Design cooling 4efficiency
metric, part-load or {\annualized
where available.
CMuv = Minimum required cooling
efficiency metric, partfload or
annualized where available
from Section C403.3:2.
For data cénterswusingf/ASHRAE Standard
90.4-2022, CEl shall be calculated as follows:
CEl = CAMLCy4x/AMLCpgs) — 1

where;

AMLEpes = As-designed annualized
mechanical load component
calculated in accordance with
ASHRAE Standard 90.4-2022,
Section 6.5.

AMLCuax= Maximum annualized
mechanical load component
from ASHRAE Standard 90.4-2022,
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 3°C (5°F) 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. A manual main control device by

each dwelling unit main entrance that
initiates setback and non-ventilation 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 non-
ventilation mode for all HVAC units in the
dwelling within 20 minutes of all spaces
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being vacant immediately after a door
switch operation. Where separate room
HVAC units are wused, 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.

C406.2.2.5 HO5 Dedicated outdoor air
system.
Credits for this measure are allowed only where
single-zone HVAC units are not required to have
multispeed 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 providihng required
heating and cooling or shall limit fan power
to 0.056  W/(L/s) #8(0.12  W/cfm)
of zone supply air{

2. Outdoor g@ir shall,be supplied by an
independentiventilation system designed to
provide“not more than 130 percent of the
minimum _eutdoor air to each individual
occupied zene, 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
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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 recoverymshall
include latent recovery. Where ‘no
humidification is provided, heating ‘energy
recovery effectiveness is permitted to be
based on sensible energy recavery ratio.
Where energy recoveryqgffectiveness is less
than the 65 percentgfequired for full credit,
adjust the eredits, from Section C406.2 by
the factors in Table C406.2.2.5.

Whereysthe, ventilation system serves
multiple zones and the system is not in a
latentyrecovery outside air dehumidification
mode, partial economizer cooling through
ane‘outdoor air bypass or wheel speed
control shall automatically do one of the
following:

4.1. Set the energy recovery leaving-
air temperature 13°C (55°F) or 100
percent outdoor air bypass when a
majority of zones require cooling
and outdoor air temperature is
below 21°C (70°F).
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.

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.
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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 ratiois less than 65 percent, the base
energy credits shown inSection C406.2 shall be
prorated as follows:

ECpoas = ECpasg X FLOOR 4y X ERE 4y
Equation 4-18
where:
ECpoas = Energy credits achieved for HO5.
EC gase = HOS base energy credits in Section C406.2.
FLOOR cay= Fraction of whole-project gross
conditioned floor area not required to have variable-
speed or multi-speed fan airflow control in
accordance with Section C403.8.6.
ERE.qj = The energy recovery adjustment from Table
C406.2.2.5 based on the lower of actual cooling or
heating enthalpy recovery ratio or sensible energy
recovery ratio where required for the climate zone.
Where recovery ratios vary, use a weighted average
by supply airflow.

TABLE C406.2.2.5 DOAS ENERGY RECOVERY
ADJUSTMENTS

C406.2.3 Reduced energy use in service water
heating.

For projects with service water heating equipment
that serves the whole building, a building additionsor
a tenant space shall achieve credits,/ threugh
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 byseélecting one allowed
measure W01, W02, W03 or a combination
in accordaneeawithSection C406.2.3.1.4.

2. Section C406.2.3.2 W04.

Section £406.2:33 by selecting one allowed
measure: W05, W06 or WO7.

4, Section €406.2.3.4 WO08.

5. “Section C406.2.3.5 W09.

65 Section C406.2.3.6 W10. This has been
deleted
7. Any combination of measures in Sections

C406.2.3.1 through 5 as long as not more
than one allowed measure from Sections
C406.2.3.1 and C406.2.3.3 are selected.
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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,shallihave
one or more of the following that are'sized toyprovide
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’ssanaual hot water
requirements if the buildingiis required to comply
with Section C403.11.5;
1. Waste heataecoveryfrom service hot water,

heat recovery chillers, building equipment
or preeessiequipment.

24 Awater-to-water heat pump that precools
chilled water return for building cooling
while heating SHW.

3, On-site renewable energy water-heating
systems.

C406.2.3.1.2 W02 Heat pump water

heater.
Air-source heat pump water heatersshall 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 19.7°C (67.5°F), 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:

ECxpwn = (ECpase/0.5) X (CAPypwh)
/(Endload)[not greater than 2]

Equation 4-19
where:
ECupwh = Energy credits achieved for W02.
ECgase = W02 base energy credits from Tables

C406.2(1) through C406.2(9).
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Endload = End-use peak hot water load, excluding
load for heat trace or recirculation, Btu/h or kW.
CAPupwrn = The heat pump-only capacity at 10°C
(50°F) entering air and 21°C (70°F) entering potable
water without supplemental electric resistance or
fossil fuel heat, Btu/h or kW.

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 29 kW (100,000
Btu/h)at an ambient condition of 19.7°C
(67.5°F) db, a preheat storage tank with
greater than or equal to > 9.7 L/kW (0.75
gallons per 1,000 Btu/h) of design end-use
service water-heating requirements shall be
heated only with a heat pump heating when
the ambient temperature is greater than
7.2°C (45°F).

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 ghall
meet or exceed one of the followings

3.1 Output-capacity-weighted-
average UEF of 30 in, aceordance
with 10 CFR 430 AppendixE.
3.2. Output-capacity-weighted-
average COPYofsnot less than 4.0
tested at{10°C(50°F) entering air
and” 212C(70%F) entering potable
water in accordance with ANSI/AHRI
4300.
Where the heaty pump capacity at 10°C (50°F)
entering airfand 22°C)(70°F) entering water exceeds
50 percent, of ‘thewdesign end-use load, excluding
recirculating™® system losses, the base credits
frem Section C406.2 shall be prorated based

on Equation 4-20.
WO2 credit = base W02 table credit x HPys

/50%

Equation 4-20
where:
HPj = Heat pump capacity as a fraction of the design
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end-use SHW requirements, excluding recirculating
system losses, not to exceed 80 percent.

C406.2.3.1.3 W03 Efficient fossil fuel water
heater.
The combined input-capacity-weighted-average
equipment rating of all gas water heating equipment
in the building shall be not less than 95 percent E;or:
0.93 UEF. Adjustments shall apply as_follows:
1. Where the service water heating systém is

required to comply with & Section
C404.2.1,this measure“shall achieve 30
percent of the listed:’base W03 energy
credits in Tables

C406.2(1) threugh,C406.2(9).

2. Where the “installed building service water
heating capatity is less than 59 kW (200,000
Btu/h)wand weighted UEF is less than 0.93
UEF Jand not less than 0.82, this measure
shall achieve 25 percent of the base W03
credit in Tables

C406.2(1) through C406.2(9).

C406.2.3.1.4 Combination service water
heating systems.
Combination service water heating systems shall
achieve credits using one of the measure
combinations as follows:
1. (W01 + WO02) Whereservice 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. (W01 + WO03) Whereservice water
heating employs both energy recovery and
efficient gas water heating, W01 may be
combined with W03 and receive the sum of
the WO01 credit and the portion of the W03
credit based on Item 4.

3. (W02 + WO03) Whereservice water
heating employs both heat pump water
heating and efficient gas water heating, W02
may be combined with W03 and receive the

101


https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch06_PromDOE_RefStd10_CFR_PART_430_2015/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch06_PromAHRI_RefStd1360_I_P_2017/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch06_PromAHRI_RefStd1360_I_P_2017/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC406.2/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC406.2.1.1_Eq4_20/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC404.2.1/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC404.2.1/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC406.2_TblC406.2_1/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC406.2_TblC406.2_1/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC406.2_TblC406.2_9/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC406.2_TblC406.2_1/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC406.2_TblC406.2_1/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC406.2_TblC406.2_9/4362

FDCAD CREEBC

sum of the W02 credit and the portion of the
W03 credit based on Item 4.

4. For Items 2 and 3, the achieved W03 credit
shall be the Section C406.2.3.1.3 W03 credit
multiplied by the fractional share of total

water-heating installed capacity served by
gas water heating that is not less than 95
percent E; or 0.93 UEF. In no case shall the
achieved W03 credit exceed 60 percent of
the WO3 credit in the Section C406.2 tables.
In buildings that have a service water heating
design generating capacity greater than 264
Kw (900,000 Btu/h), that proportioned W03
credit shall be further multiplied by 30
percent.
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 shallfbe
prorated as a percentage of lineal feetf pipingwith
increased insulation.
C406.2.3.3 Service  water-heating), ‘distribution
temperature maintenance.
A project is allowed to claim efnergy credits from only
one of the following SHWjdistribution temperature
maintenance measures:
1. WO5 Pointof use water heaters. Credits are

available for Group B or E buildings larger
than (465 m? (5,000 square feet)
where service) water heating systems meet
thexfollowing 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
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located not more than 15 m (50 lineal feet) 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 inTable
C404.4.1.
Exceptions:
1. Piping at lo¢atiensywhere 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.

173. The water volume in the piping
from the water heaterto 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 59 mL
(2 ounces).
1.3.2. Commercial kitchens
or showers in locker rooms
with recirculating systems
or heat trace piping: not
more than 710 mL (24

ounces) from the
recirculating system or heat
trace piping.

1.3.3. All other plumbing
fixtures or appliances: not
more than 473 mL (16

ounces).
2. WO06 Thermostatic balancing valves. Credits
are available where service water heating is
distributed

throughout the building with a recirculating

provided centrally and

system. Each recirculating system branch
return connection to the main SHW supply
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piping shall have an automatic thermostatic
balancing valve set to a minimal return water
flow when the branch return temperature is
greater than 49°C (120°F).

3. W07 Heat trace system. Credits are
available for projects with gross floor area
greater than 929 m? (10,000 square feet)
and a central water heating system. The
energy credits achieved shall be from Tables

C406.2(1) through C406.2(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 unitin 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.
C406.2.3.5 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 flowgok consumption
rating less than or equal to the values shown in Table
C406.2.3.5.
TABLE C406.2.3.5 MAXIMUM, FLOW RATING FOR
RESIDENTIAL PLUMBING FIXTURES WITH HEATED
WATER
C406.2.4 P01 Energy monitoring.
A project not ‘tequired to comply with Section
C405.13 campachievetenergy credits for installing an
energy manitotingisystem that complies with all the
reduirements of Sections
C405.13.1 through C405.13.5.
€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 LO3.
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Section C406.2.5.4 L04.

Section C406.2.5.5 LOS.

Section C406.2.5.6 LO6.

Any combination of LO3, LO4, LO5 and LO64
Any combination of L02, LO3 and LOA4.

N o vk~ w

C406.2.5.1 L01 Lighting system
performance (reserved).
Reserved for future use.

C406.2.5.2L02 High-end trim« lighting
controls.
Measure credits shall be achievedwhere qualifying
spaces are not less thang50"percént 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 to the
qualifying floor area shall be not greater
than 85 percent of full power or 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 C406.2(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.
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C406.2.5.3 LO3 Increase occupancy sensor.
Lighting controls shall comply with Sections
C406.2.5.3.1, C406.2.5.3.2 and C406.2.5.3.3.

C406.2.5.3.1 Occupant sensor controls.
Occupant sensor controls shall be installed to control
lights in the following space types:

1. Food preparation area.

Laboratory.

Elevator lobby.

Pharmacy area.

Vehicular maintenance area.

Workshop.

Recreation room in a facility for the visually

Noukwn

impaired.
Exercise area in a fitness center.

9. Playing area in a fitness center.

10. Exam/treatment room in a health care
facility.

11. Imaging room in a health care facility.

12. Physical therapy room in a health care
facility.

13. Library reading area.

14. Library stacks.

15. Detailed manufacturing area.

16. Equipment room in a manufacturing fagcilitys

17. Low-bay area in a manufacttsing\facility.

18. Post office sorting area.

19. Religious fellowship hall.

20. Hair salon.

21. Nail salon.

22. Banking activity'area.

23. Museum restoration room.

C406.2:5.3.2 Occupant  sensor  control
function.
Occupantsensors in library stacks and laboratories
shall _cdemply with Section C405.2.1.2. Occupant
sensors in‘elevator lobbies shall comply with Section
€405.2.24. All other occupant sensors required
by Section C406.2.5.3.1 shall comply with Section
C405.2.1.1.
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
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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.

C406.2.5.3.3 Occupant sensor time delay
and setpoint.
Occupant sensor controls installed in aecordance
with Sections
C405.2.1.1, C405.2.1.2, C405.2.1.3 and'€405.2.114 s
hall automatically turn off lights or reduce_lighting
power within 10 minutes after all eccupants have left
the space. Occupant sensor_controls installed in
accordance with Section C405:2.1.2 shall have an
unoccupied setpoint of notygreater than 20 percent
of full power.

C406.2.5:4 L04 Increased daylight area.
The total daylight afea of the building (DLAgipG)
determined by Equation 4-22 shall be at least 5
percent greater®than the typical daylight area
(DLAvp), from Table C406.2.5.4. Credits for measure
L04 shallF be determined by Equation 4-
23 onEquation 4-24, whichever is less:
DLABLDG = DLZ/LFA
Equation 4-22
where:
DLZ = The total building floor area located within
sidelit and toplit daylight zones complying
with Section C405.2.4.2 or C405.2.4.3 and provided
with daylight responsive controls complying
with Section C405.2.4.1, m?(ft?).
LFA =The total building floor area used to determine
the lighting power allowance in Section C405.3.2, m?
(ft?)
ECpy = ECpps X 20 X (DLApLpg — DLATYp)
Equation 4-23
where:
ECp. = The lesser of actual area of daylight zones in
the building with continuous daylight dimming, m?
(ft?)and (GLFA x DLA ); see Table C406.2.5.4. Daylight
zones shall meet the criteria in Sections
C405.2.4.2 and C405.2.4.3 for primary sidelit
daylight zones, secondary sidelit daylight zones and
toplit daylight zones.
DLArp = Typical percent of building area with
daylight control (as a fraction) from Table
C406.2.5.4.
ECpi5s = Section C406.2.5.4 LO4 base energy credits
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from Section C406.2.

ECpL = ECprs X 20 X (DLApMax — DLATyp)
Equation 4-24
where:
ECp. = The lesser of actual area of daylight zones in
the building with continuous daylight dimming, m?
ft2 ) and (GLFA x DLA ); see Table C406.2.5.4.
Daylight zones shall meet the criteria in Sections
C405.2.4.2 and C405.2.4.3 for primary sidelit
daylight zones, secondary sidelit daylight zones and
toplit daylight zones.
ECpi5 = Section C406.2.5.4 LO4 base energy credits
from Section C406.2 and Tables
C406.2(4), C406.2(6), C406.2(7) and C406.2(8).
DLAp = Typical percent of building floor area with
daylight control (as a fraction) from Table
C406.2.5.4.
DLAmax = Maximum percent of building floor area
with daylight control that can be counted for
compliance with this measure, from Table
C406.2.5.4.
TABLE C406.2.5.4 ADDED
PARAMETERS

C406.2.5.5 LO5 Residential light control.
In buildings with Group R-2 occupancy spaces;
interior lighting systems shall comply with{the
following:
1. In common areas, the following space types

DAYLIGHTING

shall have occupant sensor“eontrols) that
comply with the requirements“of Section
C405.2.1.1:

1.1. Laundry/washing areas.
1.2¢Diningareas.
1.3%Food'preparation areas.
1.4. Seating areas.
1)5. Exercise areas.
1.6¢'Massage spaces.

2. _Indwellingw’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
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with Section C405.2.1.1. 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 geceptacles
controlled by an occupant sensor “\complying
with Section C405.2.1.1 are not Fequiredyto be
controlled by the switch at the main entrance.

C406.2.5.6 L0O6 Reducedlighting power.
Interior lighting within all building areas shall comply
with this section.

1. The connectedtinterior lighting power (LP)

determined iny, accordance with Section
C405.3,shallkbe 95 percent or less than the
interior lighting power allowance (LPA)
determined in accordance with Section
C405.3.2 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 4-25.

2. Al 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.

ECipa = Ecs X 20 X (LPA — LP)/LPA
Equation 4-25
where:
EC pa = Additional energy credit for lighting power
reduction.
LP = Connected interior lighting power calculated in

105


https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC406.2/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC406.2.5.4_TblC406.2.5.4/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.2.4.2/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.2.4.2/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.2.4.3/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC406.2.5.4/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC406.2_TblC406.2_4/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC406.2_TblC406.2_4/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC406.2_TblC406.2_6/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC406.2_TblC406.2_7/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC406.2_TblC406.2_8/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC406.2.5.4_TblC406.2.5.4/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC406.2.5.4_TblC406.2.5.4/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC406.2.5.4_TblC406.2.5.4/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC406.2.5.4_TblC406.2.5.4/4362
https://codes.iccsafe.org/content/IECC2024V1.1/chapter-%5bce%5d-4-commercial-energy-efficiency#IECC2024V1.1_CE_Ch04_SecC406.2.5.4_TblC406.2.5.4
https://codes.iccsafe.org/content/IECC2024V1.1/chapter-%5bce%5d-4-commercial-energy-efficiency#IECC2024V1.1_CE_Ch04_SecC406.2.5.4_TblC406.2.5.4
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.2.1.1/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.2.1.1/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.2.1.1/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.2.1.1/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.3.1/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.3.1/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.3.2/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.3.2/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.3/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC406.2/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC406.2.5.4_L04_Eq4_25/4362

FDCAD CREEBC

accordance with Section C405.3.1, watts.

LPA = Interior lighting power allowance calculated in
accordance with the requirements of Section
C405.3.2, watts.

ECs = LO6 base credit from Section C406.2.

C406.2.6 Efficient equipment credits.

Projects are permitted to achieve energy credits
using any combination of Efficient Equipment Credits
Q01 through Q04.

C406.2.6.1 Q01

equipment.
Qualifying elevators in the building shall be energy
efficiency class A per SO 25745-2, Table 7.
Only buildings three or more floors above grade may
use this credit. Credits shall be prorated based
on Equation 4-26, rounded to the nearest whole
credit. Projects with a compliance ratio below 0.5 do
not qualify for this credit.

EC. = EC; X CR,

Equation 4-26
where:
EC.= Elevator energy credit achieved for the
building.
EC:= Q01 base energy credit from applicable Table
C406.2(1) through Table C406.2(9).
CR . = Compliance ratio = FA/FB.
FA = Sum of floors served by class A elevatorss
FB = Sum of floors served by all buil@ing“elevators
and escalators.

Efficient elevator

C406.2.6.2 Q02 Efficient commercial
kitchen equipment.

For buildings and spaces designated,as Group A-2 or
facilities whose primary businessstype involves the
use of a commercial kitechen,where at least one gas
or electric fryer is installed before the issuance of the
certificate of occupaney, all fryers, dishwashers,
steam cookets and ovens installed before the
issuance of the certificate of occupancy shall comply
with alkofthe following:

1. Achieve performance levels in accordance
with the equipment specifications listed
in Tables
C406.2.6.2(1) through C406.2.6.2(4) where
rated in accordance with the applicable test
procedure.
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2. Have associated performance levels listed
on the construction documents submitted
for permitting.

TABLE C406.2.6.2(1) MINIMUM EFFICIENCY
REQUIREMENTS: COMMERCIAL FRYERS
TABLE C406.2.6.2(3) MINIMUM EFFICIENCY

REQUIREMENTS: COMMERCIAL DISHWASHERS
TABLE C406.2.6.2(4) MINIMUM EFFICIENCY
REQUIREMENTS: COMMERCIAL OVENS

C406.2.6.3 Q03 Efficient residential kitchen
equipment.

For projects with Group R-1 and R:2 occupancies,

energy credits shall gbe, “achieved where all

dishwashers, refrigerators and freezers comply with
all of the following;:

1. Achievelthe Energy Star Most Efficient 2021

label in acegrdance with the specifications

curkent,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.

For Group R-1 where only some guestrooms are
equipped with both refrigerators and dishwashers,
the table credits shall be prorated as follows:
Equation 4-27 [Section C406.2 base credits] x [floor
area of guestrooms with kitchens]/[total guestroom
floor area]

C406.2.6.4 Q04 Fault detection and

diagnostics system.
A project not required to comply with Section
C403.2.3 can achieve energy credits for installing a
fault detection and diagnostics system to monitor
the HVAC system’s performance and automatically
identify faults. The installed system shall comply with
Items 1 through 6 in Section C403.2.3.

C406.3 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
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2.

3.

building  that comply  with Sections
C406.3.1 through C406.3.8.

Achieved credits are determined as follows:

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 C406.3(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 gnearest
whole number.
2.2. lLoad mapagement » and
renewable creditsgachieved for the
project shall be the sum of credits
for individual®measures included in
the project. Credits are available for
thesmeasures 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
bywthe gross floor area of each
building use group to determine the
weighted-average project energy
credits achieved.
Load management control requirements.

The load management measures in Sections
C406.3.2 (G01) through C406.3.7 (G06)
require load management  control
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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 conditien or
peak building load. Such a peak period shall,
where possible, be initiated by a demand
response signal from the cgntrolling entity,
such as a utility or service operator Where
communications are disabled or unavailable,
all  demand-responsive “controls shall
continue backupdemandsesponse based on
a local schedule }\or building-demand
monitoring. Thellocal building schedule shall
be adjustableswithout programming and
reflect the“€lectric rate peak period dates
andytimes. 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. A device 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.

3.3. The physical configuration and

communication protocol
of ANSI/CTA-2045-A or ANSI/CTA-
2045-B.

3.4. For air conditioners and heat
pumps with two or more stages of
control and cooling capacity of less
than 19 kw (65,000
Btu/h), thermostats with a demand
responsive control that complies
with the communication and
performance requirements
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of AHRI 1380.
3.5. A device 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. An interface 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 peried
demand charges.
3.7.2. A
local buildirig,schedule that
reflects the ‘electric rate
peak periad datesand times
wheresbuildings are less
than 2322 m? (25,000 gross
square feet).
In this case, a binary input,tosthe control system shall
be provided that activates the demand response
sequence.
TABLE C406.3(1) RENEWABLE AND LOAD
MANAGEMENT CREDITS FOR GROUP R-2, R-4 AND
I-1 OCCUPANCIES
TABLE C406.3(2) RENEWABLE AND LOAD
MANAGEMENT  CREDITS FOR GROUP 1-2
OCCUPANCIES
TABLE C406.3(3) RENEWABLE AND LOAD
MANAGEMENT CREDITS FOR GROUP R-1
OCCUPANCIES
TABLE C406.3(4) RENEWABLE AND LOAD
MANAGEMENT CREDITS FOR GROUP B
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OCCUPANCIES
TABLE C406.3(5) RENEWABLE AND LOAD
MANAGEMENT CREDITS FOR GROUP A-2
OCCUPANCIES
TABLE C406.3(6) RENEWABLE AND LOAD
MANAGEMENT CREDITS FOR GROUP . M
OCCUPANCIES
TABLE C406.3(7) RENEWABLE AND LOAD
MANAGEMENT CREDITS FOR GROUP E
OCCUPANCIES
TABLE C406.3(8) RENEWABLE AND
LOAD MANAGEMENT CREDITS FOR GROUP S-1 AND
S-2 OCCUPANCIES
TABLE C406.3(9) RENEWABLE AND LOAD
MANAGEMENT CREDITS FOR OTHERa
OCCUPANCIES
C406.3.1 R0O1 Renewable energy.
Projects installing anssite renewable energy systems
with afcapacity ofiat least 1.08 W/m? (0.1 watts per
gross'square\foot) of building area or securing off-
site renewable energy shall achieve energy credits
for.this measure calculated as follows:

ECR = ECp1 X (Rt + Rosr — Rex) /(0.1 X PGFA)
Equation 4-28
where:
ECr = Section C406.3.1 RO1 energy credits achieved
for this project.
ECo.1 = Section C406.3.1 RO1 base credits from Tables
C406.3(1) through C406.3(9).
R: = Actual total rating of on-site renewable energy
systems (W).
Rog= Actual total equivalent rating of off-site
renewable energy contracts (W), calculated as
follows:

Rorr = TRE/(REN X 20)
where:

TRE = Total off-site
renewable electrical energy
in kilowatt-hours (kWh) that
is procured in accordance
with Sections
C405.15.2.1 through C405.1
5.4.
REN = Annual off-site
renewable electrical energy
from Table C405.15.2, in
units of kilowatt-hours per
watt of array capacity.
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Rex = Rating (W) of renewable energy resources
capacity excluded from credit calculated as follows:
R.yr = RR,. + RR, + RR,
where:

» RRr= Rating of on-site
renewable energy systems
required by Section
C405.15.1, without

exception (W).

* RRx = Rating of renewable
energy resources used to
meet any exceptions of this
code (W).

* RRc = Rating of renewable
energy resources used to
achieve other energy credits
in Section C406 (W).

PGFA = Project gross floor area, m? (ft?)Where
renewable requirements, exceptions or credits are
expressed in annual kWh or Btu rather than watts of
output capacity, they shall be converted as 3413 Btu
=1 kWh and converted to W equivalent capacity .as
follows:
RRw = Actual total equivalent rating of.renewable
energy capacity (W), calculated as follows:
RR,, = TRE,/(REN"X\PGEA)
where:

TRE, = Total ‘renewable energy in

kilowatt-nours “w(kWh) that s

exeluded from R0O1 energy credits.
*Disclaimer®
C406.3.2 GO1 Lighting lead management.
A project not required to comply with Section
C405.2.8 camyachieve) energy credits for installing
demand-responsive lighting controls for
intenior general lighting that comply with Section
C405.2:8.1. The demand-responsive lighting controls
shall'automatically reduce the light output or power
of‘eontrolled 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

*The draft Code/CREEBC cannot override government
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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 interioffloor
area in all other occupancies.

GO1 credits shall be prorated using®Eguation4-29
with not more than 75 percent of the interiof floor
area being counted.

Equation 4-29 [interior floor areéa with lighting load
management, %]x[table (credits, for Section
C406.3.2]/75%

C406.3.3 G02 HVAC load management.

Automatic load managemeént controls shall be
configured as follows:

1. Cooling temperature shift: Where electric
coeling is) in use, controls shall gradually
increase the cooling setpoint by at least
157°C (3°F) 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
1.7°C (3°F) 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-
2019 Section 6.2.5.2 or provisions for

approved engineering analysis in Section

policy except where authorized by statute.
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403.3.1.1 of the International Mechanical
Code.

Credits achieved for measure G02 shall be calculated
as follows:
ECGOZ_ach = ECGOZ_base X ECGOZ_adj

Equation 4-30
where:
EC602 ach= Demand responsive control credit
achieved for project.
ECco2 base = G02 Base energy credit from Section
C406.3.
ECcos asj= Energy credit adjustment factor
from Table C406.3.3.
TABLE C406.3.3 ENERGY CREDIT ADJUSTMENT
BASED ON USE OF VENTILATION SHIFT OR DEMAND
RESPONSE
C406.3.4 GO3
management.
Where fenestration 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

Automated shading load

or dynamic glazing that is capable of
reducing solar gain through
sunlit fenestration by not less than 50
percent when fully closed shall receive‘the
full credits in Tables
C406.3(1) through C406.3(9). “The» exterior
shades shall have fally ‘open and fully
closed solar heatggain coefficient (SHGC)
determinedsgnmaccordance with AERC 1.

2. Automatic interior shading devices with a
solar reflectance of not less than 0.50 for the
surfacenfacing the fenestration shall receive
40, percent” of the credits in Tables

C406:3(1) through C406.3(9).

33 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
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west exposures in the building to
achieve the credits determined in
Iltem 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\of
2.
3.2. Be automatically controlled and
shall modulate im multiplé steps or
continuously thejamount of solar
gain and light gransmitted into the
spaceyinfresponse 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 fenestrationthat 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 16 Wh/m? (1.5
Wh/ft?) of gross building area. Base credits in Tables
C406.3(1) through C406.3(9) are based on installed
electric storage of 54 Wh/m? (5 Wh/ft2) and shall be
prorated for actual installed storage capacity
between 16 to 161 Wh/m? (1.5 and 15 Wh/ft?), as
follows:
Equation 4-31 [installed electric storage capacity,
Wh/m2 (Wh/ft2)]/5(54)x[table credits for Section
C406.3.5]
Larger energy storage shall be permitted; however,
credits are limited to the range of 16 to 161 Wh/m?
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(1.5 to 15 Wh/ft?.
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 design
day peak hour cooling load, rounded to the nearest
whole credit. Larger storage shall be permitted but
the associated credits are limited to the range
provided in this section. Energy credits shall be
determined as follows:
ECs = ECy o X (1.44 x SR+ 0.71)/2.15

Equation 4-32
here:
EC; = Cooling storage credit achieved for project.
EC10= GO5 base energy credit for building use type
and climate zone based on 1.0 ton-hours storage per
design day ton (kWh/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.
C406.3.7 GO6 Service hot water en€ergy storage.
Where service hot water (SHW), isy,heated by
electricity, automatic load management® controls
complying  with ANSI/CTA-2045-Bishall  preheat
stored SHW before the peak peried and suspend
electric water heating duping “the peak period.
Storage capacity shall beyprovided by either:

1. Preheating \water above 60°C (140°F)

deliverytemperature 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
Iltem 1.

Credits earned for measure GO06 shall be calculated
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using Equation 4-33:
ECG06_ach = ECG06_base X ECG06_adj

Equation 4-33

where:

ECcos_ach = SWH energy storage credit achieved for,

project.

EC o6 base = GO6 Base energy credit frem Section

C406.3.

ECcos aqj= Energy credit adjustmenty, factor

from Table C406.3.7.

TABLE C406.3.7 ENERGY  CREDIT ADJUSTMENT

BASED ON USE OF HEAT PUMP WATER HEATER OR

DEMAND RESPONSE

C406.3.8 GO7 Building,thermahmass.

The project shall have“additional passive interior

mass and a night flush control of the HVAC system.

The credit is availableyto projects that have at least

80 percent of grossyfloor area unoccupied between

midnight and¥6:00 a.m. The project shall meet the

following requirements:
1. “Interior to

the building thermal
envelope insulation, provide 15 kg/m (10
pounds per foot) 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.
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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 21°C (70°F)
and shall continue uninterrupted
until deactivated when outdoor air
temperature falls below 7°C (45°F).
During summer mode, the occupied
cooling setpoint shall be set 0.6°C
(1°F) higher than normal and the
occupied heating setpoint shall be
reset 1.1°C(2°F) 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
Iltem 3.1.
3.2.2. Outdoor air
temperature is 2.8°C (57F) or
more below indoorgaverage
zone temperature.
3.2.3. Indoortaverageszone
temperature’is greater than
morning occupied heating
setpoint.
328 In\Climate Zones 0A,
1A 24 and 3A, outdoor
dewpoint is below
10°C(50°F) 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.
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SECTION C407
SIMULATED BUILDING PERFORMANCE

C407.1 Scope.

This section establishes criteria for compliance
using simulated building performance. The following
systems and loads shall be included in determining
the simulated building performance: heating
systems, cooling systems, service wdterheating, fan
systems, lighting power, receptacle \\loads and
process loads.

Exception: Energy used to_recharge or refuel
vehicles that are used for on-road and off-site
transportation purposess

C407.2 Mandatory Requirements.
Compliance based on simulated building
performance réquires that a proposed design meet
all of the following:

1. Theyrequirements of the sections indicated

within Table C407.2(1).

2. An annual energy cost that is less than or

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

reference design and

PAEC =100 x (0.80 + 0.025 — EC,./1000
Equation 4-34
where:
PAEC = The percentage of the annual energy cost of
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the standard reference design.
EC,= Energy efficiency credits required for the
building in accordance with Section C406.1 (do not
include load management and renewable credits).
Exceptions:

1. Jurisdictions that require site energy (1 kWh

= 3413 Btu) rather than energy cost as the
metric of comparison.

2. Where energy use based on source energy
expressed in Btu or Btu per square foot
of conditioned floor areais substituted for
the energy cost, the energy use shall be
calculated using source energy factors
from Table C407.2(2). For electricity, US
locations shall use values from eGRID

subregions. Locations outside the United
States shall use the value for “All other
electricity” or locally derived values.

TABLE C407.2(1) REQUIREMENTS FOR SIMULATED
BUILDING PERFORMANCE
TABLE C407.2(2) SOURCE ENERGY CONVERSION
FACTORS FOR ELECTRICITY

C407.3 Documentation.
Documentation verifying that the methods, and
accuracy of compliance software teolsconformsto
the provisions of this section shall, be,provided to
the code official.
C407.3.1 Compliance Report.
Permit submittals shall includé'a seport documenting
that the proposed design ' has amnual energy costs
less than or equalfto“thefannual energy costs of
the standard reference ‘design. The compliance
documentation , shally#include the following
information:

1. Addressiofithe building.

2. Any, inspection checklist documenting
the building component characteristics of
the proposed design as specified in Table
C407.4.1(1). The inspection checklist shall
show the estimated annual energy cost for
both the standard reference design and the
proposed design.
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3. Name of individual completing the
compliance report.

4. Name and version of the compliance
software tool.

C407.3.2 Additional Documentation.
The code official shall be permitted to require the
following documents:

1. Documentation of the building cempanent
characteristics of the standard reference
design.

2. Thermal zoning diagrams‘consisting of floor
plans showing the thermal zoning scheme
for standard referenee design and proposed
design.

3. Input @nd output reports from the energy
analysis simulation program containing the
complete)) input and output files, as
applicable. The output file shall include
energy use totals and energy use by energy
source and end-use served, total hours that
space conditioning loads are not met and
any errors or warning messages generated
by the simulation tool as applicable.

4. An explanation of any error or warning
messages appearing in the simulation tool
output.

5. A certification signed by the builder
providing  the  building  component

characteristics of the proposed design as

given in Table C407.4.1(1).
6. Documentation of the reduction in energy

use associated with on-site renewable
energy.

7. Any additional documents which may be
required by the code official.

C407.4 Calculation Procedure.

Except as specified by this section, the standard
reference design and proposed design shall be
configured and analyzed using identical methods and

techniques.
C407.4.1 Building Specifications.
The standard reference design and proposed
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design shall be configured and analyzed as specified
by Table C407.4.1(1). Table C407.4.1(1) shall include
by reference all notes contained in Table C402.1.2.
TABLE C407.4.1(1) SPECIFICATIONS FOR  THE
STANDARD REFERENCE AND PROPOSED DESIGNS
TABLE C407.4.1(2) HVAC SYSTEMS MAP

TABLE C407.4.1(3) SPECIFICATIONS FOR THE
STANDARD REFERENCE DESIGN HVAC SYSTEM
DESCRIPTIONS

TABLE C407.4.1(4) NUMBER OF CHILLER

TABLE C407.4.1(5) WATER CHILLER TYPES

C407.4.2 Thermal blocks.

The standard reference design and proposed
design shall be analyzed using identical thermal
blocks as specified in Section
C407.4.2.1, C4A07.4.2.2 or C407.4.2.3.

C407.4.2.1 HVAC zones designed.

Where HVAC zones are defined on HVAC design
drawings, each HVAC zone shall be modeled as a
separate thermal block.
Exception: Different HVAC zones shall be allowed to
be combined to create a single thermal block or
identical thermal blocks to which multipliers are
applied, provided that:

1. The space use classification is the samé

throughout the thermal block.

2. All HVAC zones in the thermal®block that,are
adjacent to glazed exterior wallsyface the
same orientation or theipForientations are
within 45 degrees (0.79skad),of each other.

3. Allofthe zones arg'sérved.by the same HVAC
system or by the,same kind of HVAC system.

C407.4.2.2 HVACzones not designed.
Where HVACzones have not  vyet been
designed, thermal blacks shall be defined based on
similar internalyloadfdensities, occupancy, lighting,
thermaland temperature schedules and in
combinatioh with the following guidelines:

1, Separate thermal blocks shall be assumed
for interior and perimeter spaces. Interior
spaces shall be those located more than
4572 mm (15 feet) from an exterior wall.

Perimeter spaces shall be those located
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closer than 4572 mm (15 feet) from
an exterior wall.

2. Separate thermal blocks shall be assumed
for spaces adjacent to glazed exterior walls:
a separate zone shall be provided for each
orientation, except orientationsfthat differ.
by not more than 45 degrees,{0.79 rad)shall
be permitted to be considered to ‘be the
same orientation. Eachzone shall include
floor area that is 4572 mm (15 feet) or less
from a glazed perimeter ,wall, except that
floor area within 4572 mm (15 feet) of glazed
perimeter aWalls %having more than one
orientation‘shall be divided proportionately
betweéen zenes.

3. Separate'thermal blocks shall be assumed
for spaces having floors that are in contact
with the ground or exposed to ambient
conditions from zones that do not share
these features.

4. Separate thermal blocks shall be assumed
for spaces having exterior ceiling or roof
assemblies from zones that do not share
these features.

C407.4.2.3 Group R-2 occupancy buildings.
Group R-2 occupancy spaces shall be modeled using
one thermal block per space except that those facing
the same orientations are permitted to be combined
into one thermal block. Corner units and units with
roof or floor loads shall only be combined with units
sharing these features.

C407.5 Calculation software tools.
Energy modelling shall be conducted using software
approved by the code official. The software shall be
capable of simulating local climate conditions and
generating annual energy use results for comparison
with the standard reference design

C407.6 Calculation software tools.

Calculation procedures used to comply with Section
C407 shall apply anapproved version of a
performance analysis software tool capable of
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calculating the annual energy consumption of all
building elements that differ between 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.

C407.6.1 Software tool approval.

Any version of a performance analysis tool meeting

the requirements of Sections
C407.5.1.1 and C407.5.1.2 shall be permitted to
be approved. Tools are permitted 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.

C407.6.1.1 Software tool capabilities.
Approved 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, thermaostat settings,

mechanical ventilatioh,%HVAE equipment

availability, servicerhet water usage and any
process loads:

6. Part-load
mechanical equipment.

performance curves for

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 C407.4.1(1) determined by the

analysis to provide compliance, along with

their respective performance ratings,
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including but not limited to R-value, U-
factor, SHGC, HSPF, AFUE, SEER and EF.

C407.6.1.2 Testing required by software
vendors.
Prior to approval, software tools shall be tested by
the software vendor in accordance with ASHRAE
Standard 140-2020, except Sections 7 and 8:\During
testing, hidden inputs that areg®motynormally
available to the user shall be permitted to™avoid
introducing source code changes strictlyfused for
testing. Software vendors shall publish, on a publicly
available website, the following ASHRAE Standard
140-2020 test results, 4nput. files and modeler
reports for each tested versian of a software tool:
1. Test results that demonstrate the software

tool was testedn accordance with ASHRAE
Standard 140:2020 and that meet or exceed
theyvalues 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 140-2020 test cases
along with the results of the other
performance analysis tools included
in ASHRAE Standard 140-2020, 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 140-2020, Tables A3-1
through A3-13 and Report Blocks A and E
shall be completed for any omitted results.

C407.6.2 Algorithms not tested.

Algorithms not tested in accordance with Section
C407.5.1.2, including algorithms that are alternatives
to those that were tested and numerical settings not
tested, such as time steps and tolerances, shall be
permitted to be used where modeling the proposed
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design and standard reference design.
C407.6.3 Input values.
Where calculations require input values not specified
by Sections C402, C403, C404 and C405, those input
values shall be taken from an approved source.
C407.6.4 Exceptional calculation methods.
Where the simulation program does not model a
design, material or device of the proposed design, an
exceptional calculation method shall be used
where approved by the code official. Where there
are multiple designs, materials or devices that the
simulation program does not model, each shall be
calculated separately, and exceptional savings
determined for each. The total exceptional savings
shall not constitute more than half of the difference
between the baseline simulated building
performance and the proposed simulated building
performance. Applications for approval of an
exceptional method shall include all of the following:
1. Step-by-step documentation of the

exceptional calculation 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 Zwith the
simulation program used.

5. The performance ratingcalculated with and
without the exceptional calculation method.

SECTION C408
MAINTENANCE'INFORMATION AND
SYSTEM.COMMISSIONING

C408.1,General:
Section C408%(Maintenance Information and System
Commissioning) shall be considered a recommended
best practice under CREEBC 2024.
Mandatory application may be required by the
competent authority for:

- Government or donor-funded projects;
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- Large commercial or institutional buildings
with gross conditioned floor area greater
than 10,000 m?;

- Projects specifically targeting  high-
performance building certification,, or
financial incentives.

- Broader application may be phased ih oncé
sufficient local capacity fof commissioning
services is established.”

Recommendation: For small_and medium sized
buildings, testing requirements,can be adopted from
the LEED green building certification process which is
easier to adopt for small'and medium sized buildings.
Click here to explore theyportal.

C408.1.1 Building operations and maintenance
information

The bdilding eperations and maintenance
documents shall be provided to the owner and shall
consist ofmanufacturers’ information, specifications
andy recommendations; programming procedures
and data points; narratives; and other means of
illustrating to  the ownerhow  the building,
equipment and systems are intended to be installed,
maintained and operated. Required regular
maintenance actions for equipment and systems
shall be clearly stated on a readily visible label. The
label shall include the title or publication number for
the operation and maintenance manual for that
particular model and type of product.

C408.2 Mechanical systems and service water-
heating systems commissioning and completion
requirements.

Prior to the final mechanical and plumbing
inspections, the registered design
professional or approved  agency shall ~ provide
evidence of mechanical systems commissioning and
completion in accordance with the provisions of this
section.

Construction document notes shall clearly indicate
provisions for commissioning and completion
requirements in accordance with this section and are
permitted to refer to specifications for further
requirements. Copies of all documentation shall be
given to the owner or owner’s authorized agent and
made available to the code official upon request in
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accordance with Sections C408.2.4 and C408.2.5.
Exceptions: The following systems are exempt:
1. Buildings with less than 929 m? (10,000

square feet) gross conditioned floor
area and combined heating, cooling

and service water heating capacity of less
than 281 kW (960,000 Btu/h).

2. Components within dwelling

units and sleeping units served by one of the
following systems:

2.1. Simple unitary or packaged
HVAC equipment listed in Table
C403.3.2(1), C403.3.2(2), C403.3.2(4
) or C403.3.2(5), each serving
one zone and controlled by a
single thermostat in
the zone served.
2.2. Two-pipe heating systems
installed in the dwelling, serving one
or more zones.

C408.2.1 Commissioning plan.

A commissioning plan shall be developed by

a registered design professional or approved

agency and shall include the following items:

1. A narrative description of the activijties that

will be accomplished during each phase
of commissioning, including, the personnel
intended to accomplish™ each® of the
activities.

2. A listing of they specific equipment,
appliances .omsystems sto be tested and a
descriptiontef thetests to be performed.

3. Functions to befdtested including, but not
limited to, calibrations and economizer
controls:

4, “Conditions under which the test will be
performed. Testing shall affirm winter and
summer design conditions and full outside
air conditions.

5. Measurable criteria for performance.

C408.2.2 Systems adjusting and balancing.
HVAC systems shall be balanced in accordance with
generally accepted engineering standards. Air and
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water flow rates shall be measured and adjusted to
deliver final flow rates within the tolerances
provided in the product specifications. Test and
balance activities shall include air system and
hydronic system balancing.

C408.2.2.1 Air systems balancing.

Each supply air outlet and zone terminal@evice shall
be equipped with means for air, balancing “in
accordance with the requirements’ of Chapter 6 of
the International Mechanical Code. | Discharge
dampers used for air-system balancing are
prohibited on constant-volume, fans and variable
volume fans with motors 18.64&W (10 hp) and larger.
Air systems shall be balanced in a manner to first
minimize throttling lossesithen, for fans with system
power of greater than 0.746 kW (1 hp), fan speed
shall be adjustéd'to méet design flow conditions.
Exception: Fans with'fan motors of 0.74 kW (1 hp) or
less are notkequired to be provided with a means for
air balancing!

C408.2.2.2 Hydronic systems balancing.
Individual hydronic heating and cooling coils shall be
equipped with means for balancing and measuring
flow. Hydronic systems shall be proportionately
balanced in a manner to first minimize throttling
losses, then the pump impeller shall be trimmed, or
pump speed shall be adjusted to meet design flow
conditions. Each hydronic system shall have either
the capability to measure pressure across the pump
or test ports at each side of each pump.

Exception: The following equipment is not required
to be equipped with a means for balancing or
measuring flow:
1. Pumps with pump motors of 3.7 kW (5 hp) or
less.
2. Where throttling results in not greater than

5 percent of the nameplate
horsepower draw above that required if the
impeller were trimmed.

C408.2.3 Functional performance testing.
Functional performance testing specified in Sections

C408.2.3.1 through C408.2.3.3 shall be conducted.

C408.2.3.1 Equipment.
Equipment functional performance testing shall
demonstrate the installation and operation of
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components, systems and system-to-system
interfacing relationships in accordance
with approved plans and specifications such that
operation, function and maintenance serviceability
for each of the commissioned systems
are confirmed. Testing shall include all modes
and sequence of operation, including under full-load,
part-load and the following emergency conditions:
1. All modes as described in

the sequence of operation.

2. Redundant or automatic back-up mode.

3. Performance of alarms.

4. Mode of operation upon a loss of power and
restoration of power.

Exception: Unitary or packaged HVAC equipment
listed in the tables in Section C403.3.2 that do not
require supply air economizers.

C408.2.3.2 Controls.

HVAC and service water-heating control systems
shall be tested to document that control devices,
components, equipment and systems are calibrated
and adjusted and operate in accordance
with approved plans and specifications. Sequences
of operation shall be functionally tested t6
document  they  operate in accordance
with approved plans and specifications.

C408.2.3.3 Economizers.

Air economizers shall undergo a functional test to
determine that they operate infaccerdance with
manufacturer’s specifications.
C408.2.4 Preliminary commissiohing report.
A preliminary  report . ’of'eémmissioning test
procedures and gésultsy shallfbe completed and
certified by the registered design
professional or approvedf agency and provided to
the building owner or owner’s authorized agent. The
report shallybeyorganized with mechanical and
serviceghot, water“findings in separate sections to
allow. independent review. The report shall be
identifiedpas “Preliminary Commissioning Report,”
shall |) include the completed Commissioning
Compliance Checklist, Figure C408.2.4 and shall
identify:

1. Itemization of deficiencies found during

testing required by this section that have not
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been corrected at the time of report
preparation.

2. Deferred tests that cannot be performed at
the time of report preparation becausefof
climatic conditions.

3. Climatic
performance of the deferred tests.

conditions required for

Results of functional performance tests.

5. Functional performance test |praocedures
used during the commissioning process,
including measurabley, criteria for test
acceptance.

FIGURE C408.2.4 COMMISSIONING COMPLIANCE
CHECKLIST

C408.2:4:1 Acceptance of report.
Buildings.or portionsithereof, shall not be considered
as acceptablensfor a final inspection pursuant
to Section [€107.2.6 until the code official has
received the Preliminary Commissioning Report from
the"building owner or owner’s authorized agent.

C408.2.4.2 Copy of report.
The code official shall be permitted to require that a
copy of the Preliminary Commissioning Report be
made available for review by the code official.
C408.2.5 Documentation requirements.
The construction documents shall specify that the
documents described in this section be provided to
the building owner or owner’s authorized agent
within 90 days of the date of receipt of the certificate
of occupancy.

C408.2.5.1 System balancing report.
A written report describing the activities and
measurements completed in accordance
with Section C408.2.2.

€408.2.5.2 Final commissioning report.
A report of test procedures and results identified as
“Final Commissioning Report” shall be delivered to
the building owner or owner’s authorized agent. The
report shall be organized with mechanical system
and service hot water system findings in separate
sections to allow independent review. The report
shall include the following:
1. Results of functional performance tests.
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2. Disposition of deficiencies found during
testing, including details of corrective
measures used or proposed.

3. Functional performance test procedures
used during the commissioning process
including measurable criteria for test

acceptance, provided herein for

repeatability.
Exception: Deferred tests that cannot be performed
at the time of report preparation due to climatic
conditions.

C408.3 Functional testing of
receptacle controls.

Automatic lighting and receptacle controls required
by this code shall comply with this section.

C408.3.1 Functional testing.

Prior to passing final inspection, the registered
design professional or approved agency shall
provide  evidence that the lighting and
receptacle 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 Jn
accordance with/Sections
C408.3.1.1 through C408.3.1.3 for «he o applicable
control type.

lighting and

C408.3.1.1 Occupant sensor controls.
Where occupant sensor controlsyaregprovided, the
following procedures shall be performed:
1. Certify that_the occupant sensor has been
located and€ aimed “in accordance with
manufacturer reeemmendations.
2. For projécts with seven or fewer occupant
sensors, each/sensor shall be tested.
3; Forl projects with more than seven occupant
sensorsytesting shall be done for each unique
combination of sensor type and space geometry.
Where multiples of each unique combination of
sensor type and space geometry are provided,
not less than 10 percent and in no case fewer
than one of each combination shall be tested
unless the code official or design professional
requires a higher percentage to be tested.
Where 30 percent or more of the tested controls
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fail, all remaining identical combinations shall be
tested.

For occupant sensor controls to be tested, verify the

following:
3.1. Where occupant sensor,
controls include status indicators,
verify correct operation.
3.2. Thelights and (receptacles
controlled by occupant, sensor
controls turn off or down_to the
permitted level within theé required
time upon vacaney. of the space.
3.3. For auto-son oecupant sensor
controlsg the “lights and receptacles
controlled )by occupant  sensor
controlsiturn on to the permitted
levelhwhen an occupant enters the
space.
3/4. For manual-on occupant sensor
controls, the lights and receptacles
controlled by occupant  sensor
controls turn on only when manually
activated.
3.5. The lights are not incorrectly
turned on by movement in adjacent
areas or by HVAC operation.

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.

1. Confirm that the time-switch controlis

programmed with accurate weekday,
weekend and holiday schedules.

2. Provide
the owner of time-switch

documentation to

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

Verify the correct time and date in the time
switch.

Verify that any battery back-up is installed
and energized.

3.

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

C408.3.1.4 High-end trim controls.

Where lighting controls are configured for high=end
trim, verify the following:

Verify that the override time limit is set to 1. High-end trim maximum level has been set
not more than 2 hours. . . . . .
. . . . 2. The calibration adjustment equipment is
Simulate occupied condition. Verify and .
) located for ready access anly by atithorized
document the following:
. personnel.
6.1. All lights can be turned on and
off by their respective area control 3. Lighting controlsqwithiready access for users

switch.

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

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

7. Simulate unoccupied condition. Verify and

document the following:

7.1. Nonexempt lighting turns off.
7.2. Manual override switch allows

cannot increasejthe)lighting power above
the maximum levelestablished by the high-
end trimcontrols.

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:

only the lights and r'eceptaf:les 1. The maximum setting for power or light
controlled by the time=switch

controls in th&enclosed output for each control group of general
space where the @verrideyswitch is lighting luminaires.

located to turm=h, omcontrolled 2. The high-end trim setting for power or light
lighting and receptacles for more output for each control group of general
than 2 hours. lighting luminaires.

7.3. Refycig) controlled by 3. For projects with seven or fewer claimed

thedime-switchicontrols turn off.

testing as specified by

the registered‘design professional.

C408.3:1¢3 Paylight responsive controls.

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

Whefe daylight, responsive controls are provided,
theyfollowing,shall be verified:
13, Control devices have been properly located,

power or light output to not greater than 85
percent of full power or light output. For

: . rojects with more than seven claimed
field calibrated and set for accurate pro)

lifyi , th ducti in light
setpoints and threshold light levels. qualitying - spaces € reduction in1ig

tput duction i due to high-
2. Daylight controlled lighting loads adjust to OUtptit or reduction In power due ta fig

. L . end trim shall be tested in not less than 10
light level setpoints in response to available

ercent of spaces and not less than seven
daylight. P P

spaces and be shown to reduce general
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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 outputresulting 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 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 controlsytesting shall be
done for each uniquegspace type. Where
multiple spaces of each space type exist, not
less than 10 percentsof each space type and
in no casé,fewerythan one space, shall be
tested unlessy the code official requires a
higher{percentage to be tested. Where 30
peréentiomore of the tested controls fail in
a spacedtype, 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
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in the space.
4.3. Setgeneral lightingto its
maximum illumination level.

Where high-end trim is set, this will
be the maximum illumination level
at the high-end trim setpoint{
4.4. An illumination measurement
shall be taken in an area'of theyspacé
not  controlled £ by “\daylight
responsive controlled \lighting. If
there is not an area withaut daylight
responsive controls, the daylight
responsive controls shall be
overriddéfn, from reducing the
lighting levelduring the test.
4.5, Measure and document the
maximum illumination level of
theyspace.

54 Simulate /)a demand response signal and

measure the illumination level at the same
loeation 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,
Iltem 4.5.

6. Simulate the end of a demand event by

the demand

turning off response
signal; confirm controls automatically return
to their normal operational settings at the
end of the demand response event.
C408.3.2 Documentation requirements.
The construction documents shall specify that the
documents described in this section be provided to
the building owner or owner’s authorized agent
within 90 days of the date of receipt of the certificate
of occupancy.

C408.3.2.1 Drawings.
Construction documents shall include the location
and catalogue number of each piece of equipment.

C408.3.2.2 Manuals.
An operating and maintenance manual shall be
provided and include the following:
1. Name and address of not less than one

service agency for installed equipment.
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A narrative of how each system is intended
to operate, including recommended
setpoints.

Submittal data indicating all selected options
for each piece of lighting equipment and
lighting controls.

Operation and maintenance manuals for
each piece of lighting equipment. Required
routine maintenance actions, cleaning and
recommended relamping shall be clearly
identified.

A schedule for inspecting and recalibrating
all lighting controls.

C408.3.2.3 Report.

A report of test results shall be provided and include
the following:

1.
2.

Results of functional performance tests.
Disposition of deficiencies found during
testing, including details of corrective
measures used or proposed.

SECTION C409

CALCULATION OF THE HVAC TOTAL

SYSTEM PERFORMANCE RATIO

C409.1 Applicability

Section C409 should be considered as, optional in
CREEBC 2024.

Guiding note to the users for adepting TSPR:

Encourage voluntary “adoption of TSPR for
larger, complex, 4 or ™ government-led
demonstration projects.

Retain C409 in,the code text as an appendix
or optional compliance path, allowing early
market playets to use it.

Defer “smandatory enforcement until
supporting infrastructure (simulation tools,
réference baselines, trained code officials) is
established

€409.2 Permitted uses.

Only HVAC systems that serve building occupancies
and usesin Table C409.4 and are not excluded
by Section C409.2.1 shall be permitted to use the
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TSPR method.
C409.2.1 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, aif-
cooled, space-caonstrained / air-
cooled, or single-package vertical air
conditioner; single-package vertical
heat pump;orydouble-duct air
conditioner {.or double-duct heat
pumppas defined in subpart F to 10
CFR_Part431)
1.3. Packaged terminal  air
conditioners and packaged terminal
heat® pumps that have a cooling
capacity greater than 3.5kW
(12,000 Btu/h).
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 C409.6.1.10.2(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.
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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. 1Buildings or areas of medical office
buildings required to use ASHRAE Standard
170-2021.

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
atotal cooking capacity greater than
100,000 29 kW (Btu/h).

16. Areas
refrigeration equipment exceeding 100 kW

of buildings with commercial
of power input.
17. Cafeterias and dining rooms.

C409.3 HVAC TSPR compliance.
HVAC systems permitted to use TSPR shall“ecomply
with Section C409.4 and the following:

1. HVAC systems shall comply with applicable

requirements of Section €403sas follows:

1.1. Aireconomizers shall meet
the requirements
of Sections

€403.5.3.4 and C403.5.5.
1.2. Variable-air-volume

systems shall meet the
requirements  of Sections
C403.6.5, C403.6.6 and C40
1.3. Hydronic systems shall meet

the requirements of Section
C403.4.4.
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1.4. Plants with multiple chillers
or boilers shall meet the
requirements
C403.4.5.

1.5. Hydronic (water loopjyheat

of Section

pumps and water-cooled
unitary air conditionets shall
meet thel Trequirements
of Section C403.4.33.

1.6. Coolingq! tower “turndown

shallimeet the requirements
of:Section’'C403.11.4.
1.7. Heating of unenclosed

spaces shall meet the

requirements

C403.14.1.
1.8. Hot-gas bypass shall meet

of Section

the requirements of Section
€403.3.3.

1.9. Systems shall meet the
operable openings interlock
requirements of Section

C403.4.7.

systems shall meet the

Refrigeration

requirements
C403.12.
2. Systems shall comply with the applicable

of Section

provisions of Section C403 required by Table
C407.2.

C409.4 Performance target.
For HVAC systems serving uses or portions of uses
listed in Section C409.2 that are not served by
systems listed in Section C409.2.1, the HVAC TSPR of
the proposed design shall be greater than or equal to
the HVAC TSPR of  the standard reference
design divided by the mechanical performance
factor (MPF) using Equation 4-35.

TSPR;, > TSPR,./MPF
Equation 4-35

where:
TSPR,= HVAC TSPR of the proposed design
calculated in accordance with

Sections C409.4, C409.5 and C409.6.

123


https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch06_PromASHRAE_RefStdANSI_ASHRAE_ASHE_STANDARD170_2021/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch06_PromASHRAE_RefStdANSI_ASHRAE_ASHE_STANDARD170_2021/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC409.4/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC403/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC403.5.3.4/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC403.5.3.4/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC403.5.5/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC403.6.5/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC403.6.5/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC403.6.6/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC403.6.9/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC403.6.9/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC403.4.4/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC403.4.4/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC403.4.5/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC403.4.5/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC403.4.3.3/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC403.11.4/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC403.14.1/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC403.14.1/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC403.3.3/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC403.3.3/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC403.4.7/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC403.4.7/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC403.12/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC403.12/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC403/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC409.2/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC409.2.1/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC409.4_Eq4_35/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC409.4/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC409.5/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC409.6/4362

FDCAD CREEBC

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.
MPF = (A; X MPF,
+ A2 X MPF,+... +A,, X MPF,)
/(AL +Ax+...+A))

Equation 4-36

where:

MPF;, MPF; through MPF, = Mechanical
performance factors from Table C409.4 based on
climate zone and building use types 1, 2 through n.
A, Asthrough A, = Conditioned floor areas for
building use types 1, 2 through n.
TABLE C409.4 MECHANICAL
FACTORS

C409.4.1 HVAC TSPR.

HVAC TSPR is calculated according to Equation 4-37.
Equation 4-37 HVAC TSPR=heating and cooling
load/building HVAC system energy

where:

Building HVAC system energy = Sum of the annual
site energy consumption for heating, cooling, fans,
energy recovery, pumps and heat rejectionsin
thousands of Btu (kWh).

Heating and cooling load = Sum of the annual heatinhg
and cooling loads met by the buildihg HVACGsystem
in thousands of kWh (Btu).

PERFORMANCE

C409.5 General.

Projects shall use the procedures of’this section
when calculating compliance ((using HVAC total
system performancesratio.

C409.5.1 Simulation program:

Simulation tools usedito calculate the HVAC TSPR of
the standard reference design shall comply with the
following:

I» The Ssimulation 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.
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2. Performance analysis tools shall meet the
applicable subsections of Section C409 and
be tested in accordance with ASHRAE
Standard 140-2020, except for Sections' 7
and 8. The required tests gmshall
include the building thermal envelope and
fabric load test (Sections 5.2.1, 5.222 and
5.2.3), ground-coupled slab=en-grade
analytical verification tests (Section 5.2.4),
space-cooling equipment performance tests
(Section  5.3), spacé ™ heating equipment
performancestestsy(Section 5.4), and air-side
HVAC equipment analytical verification test
(Section 5(5), along with the associated
reporting,(Section 6).

3. _The test restlts 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-
2020, Annexes B8 and B16. The modeler
report in ASHRAE Standard 140-2020 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. Thecode official shall be permitted to
approve specific software deemed to meet
these  requirements in  accordance

with Section C101.4.1.

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
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speed for the building location.

C409.5.3 Documentation.

Documentation or web links to
documentation conforming to the provisions of this
section shall be provided to the code official.

C409.5.3.1 Compliance report.
Building permit submittals shall include:
1. A report 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, theU -
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“ef the
HVAC equipmentq, simulated %in
the proposed design, including the
equipment  typg;” N.fuel  type,
equipment efficienciesl and system
controls.
1.8. Annual site HVAC energy use by
end  use “for fthe proposed and
baseline building.
1.9. Annual sum of heating and
cooling loads for the baseline
building.
1.10° The HVAC TSPRfor both
the standard reference design and
the proposed design.

25 A mapping 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
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average inputs as required by Section
C409.6.1.10, 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 gelosed-circuit cooling
towers, dry codlers).
2.10. Blectrieresistance coils.
2.11l=€ondensing units.
2.12. Mators for fans and pumps.
2.13."Energy recovery devices.

3. _For leach piece of equipment identified in

Item,2Ninclude the following, as applicable:

3.1. Equipment name or tag
consistent with that found on the
design documents.

3.2. Rated efficiency level.

3.3. 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.

C409.6 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.
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C409.6.1 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 C402.1.4is

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
ltems 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 thermaly, zones in the reference and
proposed models are'the/same, and rules related to
thermal blockg “geometry and HVAC system
assignments, torthermal 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 C403.1.1shall be
omitted.

C409.6.1.1.1 Number of thermal blocks.
One or more thermal blocks may be required
per building based on the following restrictions:
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Each thermal  block shall have  not more
than one building use.

Each thermal block shall be served by not
more thanone type of HVAC system.
Asingle block shall be created formeach
unique HVAC system and building use
combination, and multiple HVAC units |of
components of the samef type “shall be
combined in accordance WwithSection
C409.6.1.10.2.

Each thermal block shialhhave not more
than a singleadefined'floor-to-floor or floor-
to-ceiling height,,Where floor heights differ
by more than 2 feet,
separateythermal blocks shall be created.
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.

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 Ux 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.
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6. For a building model with multiple blocks,
the blocks shall be configured together to
have the same adjacencies as the actual
building design.

C409.6.1.2 Thermal zoning.
Each storyin athermal 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 is less than
13.7 m (45 feet) in length, it shall be modeled
as a single thermal zone per story.

3. For stories not covered by ltem 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 4572 mm (15 feet). 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.

C409.6.1.2.1 Core and shell, build-outfand
future system construction analysiss
Where the building permit applies to @nly'a portion
of the HVAC system in a building and‘the‘semaining
components will be designed underafuture building
permit or were previously installed,
such components shall be modeled as¥ollows:
1. Blocks includifig existing or

future HYA€zone'sérved by independent
systems and, not\part of the construction
projectshall notde 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.
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3. Where existing HVAC systems serve
permitted zone equipment, the
existing systems shall be modeled with
equipment matching the manufacturet’s
stated efficiency for the installed equipment
or equipment that meets, but_does not
exceed, the requirements of Section €403.

4. Where the central plant heating and cooling
equipment is completely replaced and
HVAC zones with existing systems receive
HVAC services fromgSystems in the permit,
their proposedgzonal systems shall be
modeled with ‘equipment that meets, but
does notl execeed, the requirements
of Section C403¢

€409.6.1.3 Occupancy.
Building oceupancies 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.

C409.6.1.3.2 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 90.1-2022, Normative
Appendix C.

C409.6.1.4 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
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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.
C409.6.1.4.2 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.
C409.6.1.4.3 Below-grade walls.
The C-factor and area of below-grade walls shall be
modeled as in theproposed design. If
different below-grade wall constructions exist in
a thermal block, an area-weighted C-factor shall be
used.

C409.6.1.4.4 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.

C409.6.1.4.5 Slab-on-grade floors.
The F-factor and perimeter of slab-on-grade floors
shall be modeled as in the propesedy 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 madeledi¥forweach facade based on
the proposed desigh. Each exterior surface in
a thermal blockgmust comply with Section
C409.6.1.1.1, Item 5. Windows shall be combined
into a single window centered on each facade based
on theyarea and sill height input by the user.
Where different U-values, SHGC or sill heights exist
oh“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
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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 prgjection
factors shall be input by the user as follows:
Pavg = (A1 X Lo1 + Ay X Lo, + Ap X Lon) ALwia
+ LWZ... + Lwn)
Equation 4-38
where:
P o = Average overhang projection modeled in the
simulation 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 glazing:
L, = Length off the'overhang.
Ly = Léngth,ofithe window.

C409.6.1.5 Lighting.

Interior lighting power density shall be equal to the
allowance inTable 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 90.1-2022, 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 90.1-2022, 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.
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C409.6.1.7 Elevators.
Elevators shall not be modeled.

C409.6.1.8  Service  water heating
equipment.
Service water heating shall not be modeled.

C409.6.1.9 On-site renewable energy
systems.
On-site renewable energy systems shall not be
modeled.

C409.6.1.10 HVAC equipment.
Where proposed or where reference system
parameters are not specified in Section C409, HVAC
systems shall be modeled tomeet the
minimum requirements of Section C403.
C409.6.1.10.1 Supported HVAC systems.
At a minimum, the HVAC systems shown in Table
C409.6.1.10.1 shall be supported by the simulation
program.

TABLE C409.6.1.10.1 PROPOSED BUILDING HVAC
SYSTEMS SUPPORTED BY HVAC TSPR SIMULATION
SOFTWARE
C409.6.1.10.2 Proposed building HVAC
system simulation.
The HVAC systems shall be modeled as™ in
the proposed design at design conditionsgunléss
otherwise  stated, with clarifications “and
simplifications as described inTables
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 4€403. Alfzones within a
thermal block shallbe, served sby 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 TablexC409.6.1.10.2(1) are based on
inpute ofy fulltload Jequipment efficiencies with
adjustmentsyusing part-load curves integrated into
the‘simulation program. Where other approaches to
partload 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
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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 inythis section shall

be used.
1. Where multiple/ fanysystems serve a single

thermal blocknfan,power shall be based on
a weighted"average using the design supply
air (cfm).

24 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 wusing 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
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weighted average for using design water
flow rate.
7. Where multiple system types with and
without economizers are combined, the
economizer 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.
TABLE C409.6.1.10.2(1) PROPOSED
SYSTEM PARAMETERS
TABLE C409.6.1.10.2(2) FAN AND PUMP POWER
CURVE COEFFICIENTS

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 DGV. The simplified
method shall accommodate both#variable,DCV and
on/off DCV, giving on/off DGV, one third of the
effective floor control area “off'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 adjustmentfor R-lyand R-2 occupancies.
TABLE C409.6(1.10.3 DCV OUTDOOR AIR
REDUCTION"CURVE COEFFICIENTS
C409.6:2 Simulation of the standard reference
design.
Thestandard reference design shall be configured
and analyzed as specified in this section.

BUILDING

C409.6.2.1 Utility rates.
Same as the proposed design.

C409.6.2.2 Thermal blocks.
Same as the proposed design.
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C409.6.2.3 Thermal zoning.
Same as the proposed design.

C409.6.2.4 Occupancy type, schedule,
density and heat gain.
Same as the proposed design.

C409.6.2.5 Envelope components.
Same as the proposed design.

C409.6.2.6 Lighting.
Same as the proposed design.

C409.6.2.7 Miscellaneous equipment.
Same as the proposed design.

C409.6.2.8 Elevators.
Not modeled. Same_as,the proposed design.

C409.6:2!9 ), Service  water heating
equipment.
Not medeled. Same as the proposed design.

C409.6.2.10 On-site renewable energy
systems.
Notsmodeled. Same as the proposed design.

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.

TABLE C409.6.2.11(1) REFERENCE
DESIGN HVAC COMPLEX SYSTEMS
TABLE C409.6.2.11(2) TSPR REFERENCE BUILDING
DESIGN HVAC SIMPLE SYSTEMS

TABLE C409.6.2.11(3) TSPR REFERENCE BUILDING
DESIGN HVAC SIMPLE SYSTEMS

BUILDING

C409.7 Target design HVAC systems.

Target system descriptions in Tables
C409.7(1) through C409.7(3) are provided as
reference. The target systems are used for
developing mechanical performance factors and do
not need to be programmed into TSPR software.

TABLE C409.7(1) TARGET BUILDING DESIGN
CRITERIA HVAC COMPLEX SYSTEMS
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TABLE C409.7(2) TARGET BUILDING DESIGN
CRITERIA HVAC SIMPLE SYSTEMS

TABLE C409.7(3) TARGET BUILDING DESIGN
CRITERIA HVAC SIMPLE SYSTEMS

CHAPTER [CE] 5
EXISTING BUILDINGS

SECTION C501
GENERAL

C501.1 Scope.

The provisions of this chapter shall control
the alteration, repair, addition and change of
occupancy of existing buildings and structures.
C501.1.1 Existing buildings.

Except as specified in this chapter, this code shall not
be used to require the removal, alteration or
abandonment of, nor prevent the continued use and
maintenance of, an existing building or building
system lawfully in existence at the time of adoption
of this code.

C501.2 Compliance.

Alterations, repairs, additions and changes_of
occupancy to, or relocation of, existing buildings.and
structures shall comply with the applicable pfovisions
of this code and with all other applicable laws,
regulations, codes and standardshadoepted by the
authority having jurisdiction or othérwise‘applicable
to the project, including, sswhere *applicable,
requirements related to building, fire safety,
electrical, mechanical, plumbing‘and other regulated
systems.

C501.3 Maintenance.

Buildings and structures, and parts thereof, shall be
maintained_ in‘a,safe.and sanitary condition. Devices
and esystemsyrequired by this code shall be
maintainedyin conformance to the code edition
undenwhich they were installed. The owner or the
owner’sauthorized agent shall be responsible for the
maintenance of buildings and structures. The
requirements of this chapter shall not provide the
basis for removal or abrogation of energy
conservation, fire protection and safety systems and
devices in existing structures.
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C501.4 New and replacement materials.

Except as otherwise required or permitted by this
code, materials permitted by the applicable code for
new construction shall be used. Like materials shall
be permitted for repairs, provided that hazards'to
life, health or property are not created. Hazardous
materials shall not be used where the code for new
construction would not allow use of these materials
in buildings of similar occupancy, fpurpose)and
location.

C501.5 Historic buildings.

Provisions of this code™yrelating to the
construction, repair, . alteration, prestoration and
movement of  structures, andchange of
occupancy shall netwbey.mandatory for historic
buildings provided that a\report has been submitted
to the code official and"signed by a registered design
professienal, or a representative of the State Historic
Preservation, Office or the historic preservation
authority having jurisdiction, demonstrating that
compliancé” with that provision would threaten,
degrade or destroy the historic form, fabric or
function of the building.

SECTION C502
ADDITIONS

C502.1 General.

Additions 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 portion
of the existing building or building system to comply
with this code. Additions shall 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.

C502.2 Change in space conditioning.

Any nonconditioned or low-energy space that is

altered to become conditioned space shall be

required to comply with Section C502.

Exceptions:

1.Where the component performance alternative
in Section C402.1.4is used to comply with this
section, the proposed UA shall be not greater than
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110 percent of the target UA.

2.Where the simulated building performance option
in Section C407 is used to comply with this section,
the annual energy cost of the proposed design shall
be not greater than 110 percent of the
annual energy cost otherwise permitted by Section
C407.2.

C502.3 Compliance.

Additions shall comply
C502.3.1 through C502.3.8.
C502.3.1 Vertical fenestration area:
New vertical fenestration area that results in a total
building fenestration area less than or equal to that

with Sections

specified in Section C402.4.1 shall comply
with Section

C402.1.5, C402.4.3 or C407. Additions with vertical
fenestration that result in a total

building fenestration area  greater  than Section
C402.4.1 or additions that exceed the fenestration
area greater than Section C402.4.1 shall comply
with Section C402.4.1.1 for
the addition only. Additions that result in a total
building vertical fenestration area exceeding that
specified in Section  C402.4.1.1 shall comply
with Section C402.1.5 or C407.

C502.3.2 Skylight area.

New skylight area  that results ©in%a, ‘tetal
building fenestration area less than ofequal te that
specified in Section  C402.4.1shally, “comply
with Section

C402.1.5 or C407. Additions with skylight area that
result in a total buildingskylight area greater
than C402.4.1 or additions that exceed
the skylight area “\shall\y, comply  with Section
C402.4.1.2 for the addition only. Additions that
result in a total’building skylight area exceeding that
specified min'Section  C402.4.1.2 shall  comply
with Section C402.1.5 or C407.

C502:3.3\Building mechanical systems.

New ‘mechanical systems and equipment that are
part ef the addition and serve the building heating,
coeling  and ventilation needs  shall  comply
with_Sections C403 and_C408.

C502.3.4 Service water-heating systems.

New service water-heating equipment, controls and
service water-heating piping shall comply

CROSQ 2026 — All rights reserved

with Section C404.

C502.3.5 Pools and Inground permanently installed
spas.

The section has been deleted

C502.3.6 Lighting power and systems.

New lighting systems that are installed as gpart of:
the addition shall comply with,Sectigns
€405 and C408.

C502.3.6.1 Interior lighting‘power.
The total interior  lighting  power  for
the addition shall comply with Section C405.3.2 for
the addition alone, or the gexisting building and
the addition shall comply as asingle building.

C502.3.6.2 Exterior lighting power.

The total exteriory “lighting power for
the addition shall comply with Section C405.5.2 for
the addition@alone), or the existing building and
the addition shall comply as a single building.
C502:3.7 Additional energy efficiency credit
requirements.
Additions shall comply with sufficient measures
from Sections C406.2 and C406.3 to achieve not less
thah 50 percent of 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, credits from Table
C406.1.1(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 93 m? (1,000 square feet)
and less than 50 percent of existing floor
area.

3. Additions that do not include the addition or
replacement of equipment covered by Tables
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C403.3.2(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.

C502.3.8 Renewable energy systems.
Additions shall comply with Section C405.15 for
the addition alone.

SECTION C503
ALTERATIONS

C503.1 General.
Alterations to any building or structure shall comply
with the requirements of Section
C503. Alterations 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 censtruction,
provided that the energy use of the building is not
increased:
1. Storm

existing fenestration.

windows installed over

2. Surface-applied ‘window film installed on
existing 'single-pane fenestration assemblies
reduging'solar heat gain, provided that the code
does not require the glazing or fenestration to
be replaced.

3. Roof recover.

4."Roof replacement where roof assembly
insulation is integral to or located below the
structural roof deck.
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5. Air barriers shall not be required for roof

recover and roof replacement where
the alterations or renovations to
the building do not

renovations orrepairsto the remainder of

include alteratiofts,

the building thermal envelope.
6. An existing building undergoing alterations that
complies with Section C407.

C503.2 Building thermal envelope.
Alterations of existing building thermal
envelope assemblies  shallf comply with this
section. New building, thermadl_envelope assemblies
that are part of “the alterationshall comply
with Section C4024'Anm, area-weighted average U-
factor for newhahd“altered portions of the building
thermal envelope'shall be permitted to satisfy the U-
factorgequirements  inTable  C402.1.4. The
existing R-value of insulation shall not be reduced or
the U-factorof a building thermal
envelope assembly be increased as part of a building
thermal envelope alteration except where
complying with Section C407.
Exception: Where the existing building exceeds the
fenestration area limitations of Section
C402.5.1 prior to alteration, the building is exempt
from Section  C402.5.1 provided  that there
is no increase in fenestration area.
C503.2.1 Roof, ceiling and attic alterations.
Insulation complying with Sections
C402.1 and C402.2.1, or an approved design that
minimizes  deviation from  the insulation
requirements, shall be provided for the
following alterations:

1. Analteration 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.

Exceptions: Where compliance  with Section
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C402.1 cannot be met due to limiting conditions on
an existing roof, an approved design shall be
submitted with the following:

1. Construction documentsthat 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.

C503.2.2 Vertical fenestration.

The addition of vertical fenestration that results in a
total building fenestration area less than or equal to
that specified in Section C402.5.1 shall be permitted
without additional restrictions, provided (that
glazing meets the U-factor and SHGC requirements
of Section C402.1.4 or the performance \pathyin
Section C407.

The addition of vertical fenestratiomthattesults in a
total building fenestration area greater than Section
C402.5.1 shall not be required to'fully comply with
Section C402.5.1.1, providedithat:

The fenestration aréa“does not exceed 10% more
than the existing building”s fenestration-to-wall ratio
prior to alteration.

Where new fenestration is added, shading devices,
orientationn, strategies, or low-e glazing are
incorporated toyminimize solar heat gain.

In @nergy,madelling, the existing fenestration area
prior to alteration may be used in the standard
reference design as an alternative to the prescriptive
limits'in Table C407.4.1(1).

C503.2.2.1 Application to replacement
fenestration products.
Where some or all of an existing fenestration unit is
replaced with a new fenestration product, including
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sash and glazing, the replacement fenestration unit
shall meet the applicable requirements for U-
factor and SHGC in Table C402.5.

Exception: An area-weighted average of the U-
factor of replacement fenestration products being
installed in the building for each fenestration
product category listed in Table C402.5.shall \be
permitted to satisfy the U-factor requirements for
each fenestration product category listed,in Table
C402.5. Individual fenestration products from
different product categoriesgp listed¢ in Table
C402.5 shall not be combined in calculating the area-
weighted average U-factor.

C503.2.3 Skylight area.

New skylight additions resulting in total building
skylight area < (Section® C402.5.1 shall comply
with Section C402.1.4,,C402.5 or C407. New skylight
additions resulting,in total skylight area > Section
C402,5.1:"comply/with C402.5.1.2 only for the floor
area directly beneath the new skylights, instead of
the entire’ floor area. Alterations exceeding
C402.5.1.2: comply with (€402.1.4 or C407.
Alternative: If skylight area remains unchanged, use
the same skylight area in the reference design as
the building prior to alteration.

C503.2.4 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 may be insulated
with an R-value up to 20% lower than 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 only on walls
directly exposed to the exterior climate, in
accordance with one of the following:

2.1. An R-value of continuous insulation not less
than 80% of that designated in Table C402.1.3 for
the applicable above-grade wall type and existing
cavity insulation R-value, if any;

2.2. An R-value of not less than 80% of that required
to bring the above-grade wall into compliance with
Table C402.1.2; or

2.3. An approved design that minimizes deviation
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from the insulation requirements of Section C402.1.
Where Items 1 and 2 apply, the insulation may be
partially omitted in non-critical areas, while still
complying with Section C402.1 to the extent
practical.

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, insulation shall be
provided to at least 80% of the R-value specified in
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.
Insulation may be omitted in non-critical or internal
floor areas not directly exposed to conditioned
spaces.

C503.2.6 Below-grade wall alterations.

Where unconditioned below-grade space is changed
to conditioned space, walls enclosing such
conditioned space shall be insulated to at least 70—
80% of the R-value specified in Section C402.1%r an
approved design that minimizes deviation from the
insulation requirements. Where ‘the “below-grade
space is already conditioned and walls encloesing such
space are altered, insulationshalltbe/provided as
above only for walls directlyfaffecting occupied
spaces; walls in _non‘critical“areas may be
exempted.

C503.2.7 Air barrier.

Altered building?thermal envelope assemblies shall
be provided withian air barrier in accordance with
Section ,C402.6:1. The air barrier may be
discontinuous and need not connect with unaltered
portions “of "~ the building thermal envelope.
Mandatery air barrier testing per Section
C€402.6.1.2 is not required.

C503.3 Heating and cooling systems.

New heating, cooling and duct systems that are part
of the alteration shall comply with Section C403.
C503.3.1 Economizers.
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New cooling systems that are part of an alteration
shall comply with Section C403.5 where technically
feasible. For systems in small buildings or with low
outdoor air-cooling potential, economizer
installation may be exempted if demonstrated'to
have minimal energy savings.

C503.3.2 Mechanical system acceptance_ testing.
Where an alteration requires compliancey 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 G408.2.5,except for
small buildings or systems where compliance is
demonstrated to be technically impractical.
Exceptions:

1.Buildings with less than 1,394 m? (15,000 square
feet) or a combinéd heating, cooling, and service
water-heating Jcapacity of less than 351 kW
(1,200,000 Btu/h).

2.Systemsyincluded in Section C403.5 that serve
individual dwelling units and sleeping units.

3. Buildings'in CARICOM climates where testing
would not significantly impact energy performance
due to predominantly natural ventilation or low
cooling/heating loads.

€503.3.3 Duct testing.

Ducts and plenums designed to operate at static
pressures not less than 747 Pa (3 inches water gauge)
that serve an alteration shall be tested only if the
alteration significantly affects system performance,
including any of the following:

1. Thirty-five percent or more of the total length of
the ducts in the system are relocated.

The total length of all ducts in the system is increased
by 35 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 15.0 as determined in
accordance with Equation 4-7 of Section
C403.13.2.3. Documentation shall be available
demonstrating that representative sections totalling
not less than 20 percent of the duct area have been
tested and that all tested sections comply with the
requirements of this section.

C503.3.4 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
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C403.4 and C403.5, except that compliance with
Sections C403.4.3.3, C403.4.4, and C403.5.1.1 is not
mandatory.

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.

3.Single-zone systems or systems in buildings with
total conditioned area less than 929 m? (10,000 sq.
ft.).

C503.3.5 System sizing.

New heating and cooling equipment that is part of an
alteration shall preferably be sized in accordance
with Section C403.3.1 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.

3.Where local climate conditions (high ambient
temperatures and humidity typical of CARICOM)
make strict compliance uneconomicaly, ‘of
unnecessary for comfort.

C503.3.6 Replacement or addedy roof-mounted
mechanical equipment.

For roofs with insulation entirelyrabove the roof deck
and where existing roof-mounted mechanical
equipment is replaced orinew equipment is added,
and the existing ¢oof doeswnot comply with the
insulation requirements for new construction in
accordance with!Sections'C402.1 and C402.2.1, curbs
for added or replaced equipment shall be of a height
sufficient to allow/practical insulation retrofitting in
the future,, Alternatively, the curb height may
comply “with Table (€503.3.6. Curb height
measurements may be reduced by up to 25% for
small-scale equipment typical in CARICOM
buildings.

TABLE C503.3.6

C503.4 Service hot water systems.
New service hot water systems that are part of
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the alteration shall comply with Section C404.
C503.4.1 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
generally comply with Sections C408.2.3 and
C408.2.5.

Exceptions:

1. Buildings with less than 1394 m? (15,000 square

feet) or a combined heating, cooling, and
service water-heating capacity of less than 352
kW (1,200,000 Btu/h)

2. Systems included in Section C403.5 that serve
individual dwellingwnits and sleeping units.

3. Systems where, full acceptance testing is
technically impractical due to site constraints,
provided“alternative verification of proper
operation is documented.

C503.5 Lighting systems.

New ) lighting systems that are part of
the alteration shall comply with Section C405.
Exception. Alterations that replace less than 10
percent of the luminaires in a space, provided that
such alterations do not increase the installed interior
lighting power.

C503.5.1 Interior lighting and controls.

Alterations to interior spaces, lighting or controls
shall comply with the following:

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, C405.3
and C408.3.

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.

Spaces with lighting retrofits using high-efficiency
LED or CFL replacements that do not increase
installed wattage are exempt from full compliance.
Spaces where architectural or structural constraints
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make full compliance impractical may use alternate
lighting control strategies approved by a design
professional.

C503.5.2 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:

1. Individual luminaires less than 50 watts provided
they pass functional tests verifying automatic shut
off where daylight is present.

2. Lighting retrofits using high-efficiency LED
luminaires that do not increase overall connected
load may follow simplified control compliance.

3. Partial control alterations in existing systems may
comply using alternate approved control strategies
without full retrofitting.

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 earngthe 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 Tablé®.C406.1.1(1) for each
building occupancy=shall¢bey weighted by the
gross conditioned \floor \\area to determine the
weighted average “eredits required. Accessory
occupancies, other than Group F or H, shall be
included with theé primary occupancy group for the
purp@sestof this section.
Exceptions:

1, Alterations that do not contain conditioned

space.
2. Portions of buildings devoted to

manufacturing or industrial use.
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3. Alterations to buildings where
the building after  the alteration complies
with Section C407.

4. Alterationsthat are permitted  with

an addition complying with Section

C502.3.7.

SECTION C504
REPAIRS

C504.1 General.

Buildings and structures, andspartsythereof, shall be
repaired in compliance with'Section C501.3 and this
section. Work on nondamaged“components that is
necessary for themyrequired repair of damaged
components shall \be considered to be part of
the repair and ““shall™not be subject to the
requirements for alterations in this chapter. Routine
maintenance required by Section C501.3,
ordinary repairs exempt from permit and abatement
of.\wear dtié'to normal service conditions shall not be
subjéct to the requirements for repairsin this
section.

Where a building was constructed to comply
with ANSI/ASHRAE/IES 90.1-2022, repairs shall
comply with the standard and need not comply
with Sections C402, C403, C404 and C405.

C504.2 Application.
For the purposes of this code, the following shall be
considered to be 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's 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.
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5. Repairs where only the bulb, the ballast or
both within the existing luminaires in a space
are replaced, provided that the replacement
does not increase the installed interior
lighting power.

SECTION C505
CHANGE OF OCCUPANCY OR USE

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 shall comply
with Section C505.2.

Exception:

1. Where the simulated building performance
option in Section C407 is used to (comply
with this section, the annual energy, cost of
the proposed design shall be, net greater
than 110 percent of the annualenergy
cost otherwise permitted by Sectioh C407.3.

CHAPTER 6

REFERENCED STANDARDS
2024 IECC shall apply.

ASHRAE 90.1

The American Society of Heating, Refrigerating and
Air-Conditioning Engineers' standard for energy
efficiency in buildings, incorporated into the CREEBC
as an alternative compliance pathway for
commercial buildings.

ASHRAE 90.1-2024: Energy Standard for Buildings
Except Low-Rise Residential Buildings (primary
energy-efficiency baseline).

ASHRAE 170-2021: Ventilation of Health-Care
Facilities (specific to health-care ‘9ccupancies
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and infection-control requirements).

ASHRAE 90.4=2022: Energy Standard for Data
Centers (specific to data-center power and
cooling systems).

ASHRAE 90.2 — Energy Standard for Residential
Buildings; establishes minimum energy-efficiency
requirements for residential building envelopes,
HVAC systems, service water heating, lighting,
and other energy-related systems, providing
prescriptive and performance-based compliance
pathways for residential buildings.

138


https://codes.iccsafe.org/lookup/IECC2024P1_CE_Ch05_SecC503/3613
https://codes.iccsafe.org/lookup/IECC2024P1_CE_Ch05_SecC505.2/3613
https://codes.iccsafe.org/lookup/IECC2024P1_CE_Ch04_SecC407/3613
https://codes.iccsafe.org/lookup/IECC2024P1_CE_Ch04_SecC407.3/3613

FDCAD CREEBC

RESIDENTIAL PROVISIONS

Residential
Buildings

Compliance

Paths

R405 R406
Prescriptive Simulated Energy Rating
Performance Index (ERI)
A
R402.1.3 R402.1.4 RA02.1.5 R401.2.1
Total UA .
R-value table U-factor table . Tropical
e R Alternative
specification specification Zone
Approach
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CHAPTER 1[RE]
SCOPE AND ADMINISTRATION

PART 1 - SCOPE AND APPLICATION

SECTION R101
SCOPE AND GENERAL REQUIREMENTS

R101.1 Title.

This code shall be known as the 20XX Regional
Energy Efficiency Building Code, and shall be cited as
such. It is referred to herein as “this code.”

R101.2 Scope.

2024 IECC shall apply.

R101.2.1 Appendices.

Provisions in the appendices shall not apply unless
specifically adopted.

R101.3 Intent.

2024 IECC shall apply.

R101.4 Compliance.

2024 IECC shall apply.

R101.4.1 Compliance materials.

2024 IECC shall apply.

SECTION R102
APPLICABILITY

R102.1 Applicability. 2024 IECC shall apply:
R102.1.1 Mixed residential afnd%, commercial
buildings.

Where a building includes bothgresidential building
and commercial building portionsyp€each portion shall
be separately considered and/meet the applicable
provisions of IECC —€ommercial Provisions or IECC —
Residential Provisions. 2024 IECC shall apply.

R102.2 Other laws.
2024dECE'shall.apply:

R102(3 Application of references.
2024 1ECC shall apply.

R102.4 Referenced codes and standards.

The codes and standards referenced in this code
shall be those indicated in Chapter 6, and such codes
and standards shall be considered as part of the
requirements of this code to the prescribed extent of
each such reference and as further regulated
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in Sections R102.4.1 and R102.4.2.

R102.4.1 Conflicts.

2024 IECC shall apply.

R102.4.2 Provisions in referenced “codes . and
standards.

2024 IECC shall apply.

R102.5 Partial invalidity.

If a portion of this code is held'to,be illegal or void,
such a decision shall"nét affect’the validity of the
remainder of this code.

Part 1 - ADMINISTRATION AND ENFORCEMENT

SECTION R103
CODE COMPLIANCE AGENCY

R103.1 Creation of enforcement agency.
20241ECC shall apply.

R103.2 Appointment.
2024 IECC shall apply.

R103.3 Deputies.
2024 IECC shall apply.

SECTION R104
ALTERNATIVE MATERIALS, DESIGN AND
METHODS OF CONSTRUCTION AND
EQUIPMENT

R104.1 General.

The provisions of this code are not intended to
prevent the installation of any material or to prohibit
any design or method of construction not specifically
prescribed by this code, provided that any such
alternative has been approved. The code
official shall have the authority to approve an
alternative material, design or method of
construction upon the written application of the
owner or the owner’s authorized agent. The code
official shall first find that the proposed design is
satisfactory and complies with the intent of the
provisions of this code, and that the material,
method or work offered is, for the purpose intended,
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not less than the equivalent of that prescribed in this
code for strength, effectiveness, fire resistance,
durability, energy conservation and safety. The code
official shall respond to the applicant, in writing,
stating the reasons why the alternative
was approved or was not approved.

R104.1.1 Above code programs. 2024 |ECC shall

apply.

SECTION R105
CONSTRUCTION DOCUMENTS

R105.1 General.

Construction documents, technical reports and other
supporting data shall be submitted in one or more
sets, or in a digital format where allowed by the
code official, with each application for a permit.
The construction documents and technical reports
shall be prepared by a registered design professional
where required by the statutes of the jurisdiction in
which the project is to be constructed. Where special
conditions exist, the code official is authorized to
require necessary construction documentsto be
prepared by a registered design professional.
Exception: The code official is authorized to waive
the requirements for construction documents or
other supporting data if the code official deterndines
they are not necessary to confirm complianee With
this code.

R105.2 Information on construction documents.
2024 IECC shall apply.

R105.2.1 Building thermal envelope,depiction.
2024 IECC shall apply.

R105.2.2 Solar-ready system.

Where a solarfready, zone is provided,
the construction documents shall indicate details for
a dedicated roof area fof the solar-ready zone, roof
dead load, roaof live load and the routing of conduit
or prewifing, from) the solar-ready zoneto an
electrical service panel or plumbing from the solar-
ready. zone.to’a service water heating system.

R105:3 Examination of documents.

2024JECC shall apply.

R105.3.1 Approval of construction documents.
2024 IECC shall apply.

R105.3.2 Previous approvals.

2024 |IECC shall apply.
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R105.3.3 Phased approval.
2024 IECC shall apply.

R105.4 Amended construction documents.
2024 IECC shall apply.

R105.5 Retention of construction documents. 2024
IECC shall apply.

SECTION R106
FEES

R106.1 Payment of fees.

A permit shall not bewaliduntil the fees
prescribed by law have been” paid. Nor shall an
amendment to a permit ‘be released until the
additional fee, if anyythas been paid.

R106.2 Schedule of permit fees.
2024 IECC shall apply:

R106{3 Permitivaluation.
2024 1ECC shall apply.

R106.4 Work commencing before permit issuance.
2024|ECC shall apply.

R106.5 Related fees.
2024 IECC shall apply.

R106.6 Refunds.
2024 |ECC shall apply.

SECTION R107
INSPECTIONS

R107.1 General.

Construction or work for which a permit is required
shall be subject to inspection by the code official his
or her designated agent, and such construction or
work shall remain visible and able to be accessed for
inspection purposes until approved. It shall be the
duty of the permit applicant to cause the work to
remain visible and able to be accessed for inspection
purposes. Neither thecode official nor the
jurisdiction shall be liable for expense entailed in the
removal or replacement of any material, product,
system or building component required to allow
inspection to validate compliance with this code.

R107.2 Required inspections. 2024 IECC shall apply.
R107.2.1 Footing and foundation inspection.

141



FDCAD CREEBC

2024 IECC shall apply.
R107.2.2 Framing and air
inspection.

2024 IECC shall apply.
R107.2.3 Plumbing rough-in inspection.

Inspections at plumbing rough-in shall verify
compliance as  required by the code
and approved plans and specifications as to types of
insulation  and  corresponding R-values  and
protection and required controls. Where a solar-
ready zone is provided for a solar thermal system,
inspections shall verify pathways for routing of
plumbing from solar-ready zone to service water
heating system.

R107.2.4 Mechanical rough-in inspection.

2024 IECC shall apply.

R107.2.5 Electrical rough-in inspection.

2024 IECC shall apply.

Inspections at electrical rough-in shall verify
compliance as required by the code and
the approved plans and specifications as to the
locations, distribution and capacity of the electrical
system. Where the solar-ready zone is installed for
electricity generation, inspections shall verify
conduit or prewiring from solar-ready zone to
electrical panel.

R107.2.6 Insulation and fenestration roughsin
inspection.

Inspections of insulation and fenestration rough-ins
shall be carried out before the interiofyfinishes are
applied. These inspections shall verify9that the
insulation type, required Ravaluep,location, and
installation meet the requirementsjef this code. The
inspections shall also (verify “that fenestration
products meet the requireds U-factor and SHGC
values and are propexly installed.

R107.2.7 Final inspection.

2024 IECC shall.apply.

barrier rough-in

R107:3 Reinspection:
20244ECE shall apply.

R207.4'Approved third-party inspection agencies.

The code official is authorized to accept reports of
third-party inspection agencies not affiliated with
the building design or construction, provided that
such agencies are approved as to qualifications and
reliability relevant to the building components and
systems that they are inspecting or testing, and
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approval is granted prior to issuance of the building
permit.

R107.4.1 Authorization of approved third-party
inspection agency.

An approved third-party inspection agency shall
provide all requested information for the'code
official to determine that the agency .meets the
applicable requirements specified |.in Sections
R107.4.1.1 through R107.4.1.3 and g0 ‘authorize its
work in the jurisdiction.

R107.4.1.1 Independence.

An approved third-party inspeetionyagency shall be
an independent business_identitys The agency shall
perform its duties in aecordance with the scope of
delegated responsibilitiesyestablished by the code
official. The geney shall disclose to the code
official any confliets ofinterest, including where fees
for service. are “derived. The agency shall
acknowledge immwriting that it is authorized to work
only within the scope of delegated responsibilities.

R107.4.1.2 Equipment.

An approved third-party inspection agency shall
have adequate equipment to perform inspections
and tests required by the code official and this code.
All testing equipment shall be periodically calibrated
as required by the manufacturer, testing standards
used in this code or certifications held by
the approved third-party inspection agency.

R107.4.1.3 Personnel.
Personnel assigned by an approved third-party
inspection agency to perform inspections and testing
shall be trained or credentialed, and documentation
of training or credentials shall be available to
the code official upon request.

R107.4.1.4 Delegated authority.

Where approved, a third-party inspection agency
shall have the authority to perform delegated
inspections and determine compliance or
noncompliance of work with approved construction
documents.

R107.4.2 Approved third-party inspection agency
reporting.

An approved third-party inspection agency shall
keep records of delegated inspections, tests and
compliance documentation required by this code.
The agency shall submit reports of delegated
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inspections and tests to the code official and to the
owner or owner’s representative. Reports shall
indicate the compliance determination for the
inspected or tested work based
on approved construction documents. A final report
documenting required delegated inspections and
tests, and correction of any discrepancies noted in
the inspections or tests, shall be submitted with
other required compliance documentation at a time
required by the code official.

R107.5 Inspection requests.

2024 IECC shall apply.

R107.6 Reinspection and testing.

2024 IECC shall apply.

SECTION R108
NOTICE OF APPROVAL

R108.1 Approval.
2024 IECC shall apply.

R108.2 Revocation.
2024 IECC shall apply.

SECTION R109
MEANS OF APPEALS

R109.1 General

In order to hear and decide appeals, of, orders,
decisions or determinations madefbyythecode
official relative to the application andyinterpretation
of this code, there shall be and_ is‘hereby created a
board of appeals. The board ofyappeals shall be
appointed by the applicablé'governing authority and
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shall hold office at its pleasure. The board shall adopt
rules of procedure for conducting its business and
shall render all decisions and findings in writing to
the appellant with a duplicate copy to the code
official.

R109.2 Limitations on authority.
2024 IECC shall apply.

R109.3 Qualifications.

The board of appeals shall consist of members who
are qualified by experience and traininglof matters
pertaining to the provisions of this code and are not
employees of the jurisdiction.

R109.4 Administration:
The code official shalltake,action in accordance with
the decision of.the boarad.

SECTION R110
STOP WORK ORDER

R110.1'Authority.
2024 IECC shall apply.

R110:2 Issuance.
2024 IECC shall apply.

R110.3 Emergencies.
2024 IECC shall apply.

R110.4 Failure to comply.
2024 IECC shall apply.
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CHAPTER 2[RE]
DEFINITIONS

SECTION R201 GENERAL

R201.1 Scope.
2024 IECC shall apply.

R201.2 Interchangeability.
2024 IECC shall apply.

R201.3 Terms defined in other codes.
2024 IECC shall apply.

R201.4 Terms not defined.
2024 IECC shall apply.

SECTION R202
GENERAL DEFINITIONS

AUTHORITY HAVING JURISDICTION. An
organization, office, or individual responsible for
enforcing the requirements of a code or standard,
appointing code officials, or for approving
equipment, materials, an installation, or a
procedure.

ENERGY USE INTENSITY. Energy-use intensity (EUL):
an expression of building energy

use per year in terms of net energy divided by‘gross
floor area.

ENERGY USE INTENSITY (EUI): A, measure of a
building’s annual energy use, expressed asthe total
net energy consumed per year ‘divided by the
building’s gross floor area

EUI = Annual Net EfergyUsew(kWh)/Gross Floor Area
(m?) ADDITION. Any, extension or increase in
the floor area, snumbergof stories or height of
a building or structure.

AIR-HANDLING UNIT. A blower or fan used for the
purpose ofidistributing supply air to a room, space or
area.

APPROVED SOURCE. An independent person, firm or
corporation approved by the code official, who is
competent and experienced in the application of
engineering principles to materials, methods or
system analyses.

AUTOMATIC SHUTOFF CONTROL. A device capable
of automatically turning loads off
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without manual intervention. Automatic shutoff
controls include devices such as, but not limitedto,
occupancy sensors, vacancy sensors, dodr switches,
programmable time switches (i.e., timeelocks), ‘or
count-down timers.
BALANCED VENTILATION SYSTEM.
A ventilation system that simultaneously supplies
outdoor air to and exhausts airfrom a space, where
the mechanical supply_ airflowy rate and the
mechanical exhaust airflow tate are each within 10
percent of the averageofthe two airflow rates.
BIODIESEL BLEND:, A homogeneous mixture of
hydrocarbon gils'and mono alkyl esters of long chain
fatty acids.
COMMON “AREAS. All conditioned spaces within
Group'R occupancy buildings that are not dwelling
Uhits or sleeping units.
CONSTRUCTION DOCUMENTS. Written, graphic and
pictarial documents prepared or assembled for
déscribing the design, location and physical
characteristics of the elements of a project necessary
for obtaining a building permit.
CONTINUOUS INSULATION (ci). Insulating material
that is continuous across all structural members
without thermal bridges other than fasteners and
service openings. It is installed on the interior or
exterior, or is integral to any opaque surface, of
the building thermal envelope.
CONTINUOUS PILOT. A pilot which, once placed in
operation, is intended to remain ignited
continuously until it is manually interrupted.
DAMPER. A manually or automatically controlled
device to regulate draft or the rate of flow of air or
combustion gases.
DEMAND RESPONSE SIGNAL. A signal that indicates
a price or a request to modify electricity
consumption for a limited time period.
DEMAND RESPONSIVE CONTROL. A control capable
of receiving and automatically responding to
a demand response signal.
DISTRIBUTION SYSTEM EFFICIENCY (DSE). A factor
that adjusts for the energy losses associated with
delivery of energy from the equipment to the source
of the load.
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DUCT SYSTEM. A system that consists of space
conditioning equipment and ductwork, and includes
any apparatus installed in connection therewith.
DUCTWORK. The assemblies of connected ducts,
plenums, boots, fittings, dampers, supply registers,
return grilles, and filter grilles through which air is
supplied to or returned from the space to be heated,
cooled, or ventilated. Supply ductwork delivers air to
the spaces from the space conditioning equipment.
Return ductwork conveys air from the spaces back to
the space conditioning
equipment. Ventilation ductwork conveys air to or
from any space.

EMITTANCE. The ratio of the radiant heat flux
emitted by a specimen measured on a scale from 0
to 1, where a value of 1 indicates perfect release of
thermal radiation.

ENCLOSED REFLECTIVE AIRSPACE. An unventilated
cavity with a low-emittance surface bounded on all
sides by building components.

ENERGY RATING INDEX (ERI). A numerical integer
value that represents the relative energy
performance of a rated design or
constructed dwelling unitas compared with the
energy performance of the ERI Reference Design,
where an ERI value of 100 represents the energy
performance of the ERI Reference Design and an ERI
value of O represents arated . designoF
constructed dwelling unit with zerfg fet \energy
performance.

EXISTING BUILDING. A building erected prior to the
date of adoption of the appropriate‘code, or one for
which a legal building permit has'been issued.
F-FACTOR (THERMAL [ TRANSMITTANCE). The
perimeter heat loss facter fer’slab-on-grade floors
W/(m x K) [(Btu/h xft.x °F)].

FUEL GAS. A natural gasymanufactured gas, liquified
petroleum gas.orja mixture of these.

FUEL_ OIL. (Keresene or any hydrocarbon oil having a
flash paint'not lessthan 38°C (100°F).

GRADE PLANE. A reference plane representing the
averagen®f the finished ground level adjoining
the building at all exterior walls. Where the finished
ground level slopes away from the exterior wall, the
reference plane is established by the lowest points
within the area between the building and the lot line
or, where the lot line is more than 1829 mm (6 feet)
from the building between the structure and a point
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1829 mm (6 feet) from the building.

HEAT EXCHANGER. A device that transfers heat from
one medium to another.

INTERMITTENT IGNITION. Type of ignition thatgis
energized when an appliance is called on to operate
and that remains continuously energized duringeach
period of main burner operation and .where the
ignition is deenergized when the main “hurner
operating cycle is completed.

INTERRUPTED IGNITION. Type of ignition that is
energized prior to the admission©f fuel te'the main
burner and that is deenergized when the main flame
is established.

KNEE WALL. An above-grade waill assembly, or wall
defined by vertical truss' members, of any height that
separates conditioned “space from unconditioned
buffer spaces, Such“as4ventilated attics and entry
porch roofs, fatherithan ambient outdoors.

LIQUID FUEL. A fuel oil or biodiesel blend.

LIVING SPACE. Space within a dwelling unit utilized
for livingysleeping, eating, cooking, bathing, washing
and,sanitation purposes.

LOW SLOPE. A roof slope less than 2 units vertical in
12 units horizontal (17 percent slope).

OCCUPIABLE SPACE. An enclosed space intended for
human activities, excluding those spaces intended
primarily for other purposes, such as storage rooms
and equipment rooms, that are only intended to be
occupied occasionally and for short periods of time.
ON-DEMAND PILOT.A pilot that, once placed into
operation, is intended to remain ignited for a
predetermined period of time following
an automatic or manual operation of the main
burner gas valve, after which the pilot is
automatically extinguished when
no automatic or manual operation of the main
burner gas valve occurs during the predetermined
period of time.

PLENUM. An enclosed portion of
the building structure, other than an occupiable
space being conditioned, that is designed to allow air
movement and thereby serve as part of the supply or
return ductwork.

RADIANT BARRIER. A material having a
low emittance surface of 0.1 or less installed in
building assemblies.
RATED DESIGN. A
proposed dwelling

description of the
unit used to determine
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the energy rating index.

REFLECTIVE INSULATION. A material with a
surface emittance of 0.1 or less in an assembly
consisting of one or more enclosed reflective
airspaces.

RENEWABLE ENERGY CERTIFICATE (REC). A market-
based instrument that represents and conveys the
environmental attributes of 1 megawatt hour of
renewable electricity generation and could be sold
separately from the underlying physical electricity
associated with renewable energy resources; also
known as an energy attribute certificate (EAC).
ROOF REPLACEMENT. An alteration that includes
the removal of all existing layers of roof
assembly materials down to the roof deck and the
installation of replacement materials above the
existing roof deck.

SIMULATED BUILDING PERFORMANCE. A process in
which the proposed building design is compared to
a standard reference design for the purposes of
estimating relative energy use to determine code
compliance.

SLEEPING UNIT.A single unit that provides rooms or
spaces for one or more persons, includes permanent
provisions for sleeping and can include provisions fof,
living, eating and either sanitation or kitchen
facilities but not both. Such rooms and spaces'that
are part of a dwelling unit are not sleeping.units.

SOLAR-READY ZONE. A designated areatef arbuilding
or property reserved for the future installation of a
solar photovoltaic or solar thepmal system.

SPACE CONDITIONING. The treatment of air so as to
control the temperature, humidity, filtration or
distribution of thefair toymeet'the requirements of
a conditioned space.

SPACE CONDITIONING"™ EQUIPMENT. The heat
exchangers, ait-handling units, filter boxes and any

apparatus installed in connection therewith used to
provide space conditioning.

STEEP SLOPE.A roof slope 2 units vertical in 12 units
horizontal (17 percent slope) or greater.

SUBSTANTIAL IMPROVEMENT. Any repair,
reconstruction,
rehabilitation, alteration, addition or other

improvement of a building or structure, the ‘cost| of
which equals or is more than 504percent of the
market value of the structure before the
improvement. Where the structure hasgsustained
substantial damage as defined in, the International
Building Code, any repairs are considered substantial
improvement regardlessgof, thesactual repair work
performed. Substantial \, improvement does  not
include the following:

1. Improveément,of a building ordered by the
codel officialgto correct health, sanitary or
safetyycode violations.

2.\ Alteration of a historic building where
thealteration will not affect the designation
as a historic building.

TESTING UNIT ENCLOSURE AREA. The sum of the
area of ceiling, floors, and walls separating a dwelling
Unit's or sleeping unit's conditioned space from the
exterior or from adjacent conditioned or
unconditioned spaces. Wall height shall be measured
from the finished floor of the dwelling
unit or sleeping unit to the underside of the floor
above.

WORK AREA. That portion or portions of
a building consisting of all reconfigured spaces as
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 building where
work not initially intended by the owner is
specifically required by this code.

CHAPTER 3[RE]
GENERAL REQUIREMENTS

SECTION R301
CLIMATE ZONES

R301.1 General.

Climate zones from Table R301.1 shall be used in
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determining the applicable requirements from
Chapter 4 [RE]. Locations not in Table R301.1 shall be
assigned a climate zone based on Section R301.3.

R301.2 Warm humid counties.
Warm humid locations are identified in Table R301.1
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by an asterisk.

R301.3 Unstated climate zones.

The climate zone for any location not listed in Table
R301.1 shall be determined by applying Table
R301.3(1) and then Table R301.3(2).

R301.4 Tropical climate zone.

The tropical climate zone shall be defined as:

1. Islands in the area between the Tropic of Cancer
and the Tropic of Capricorn.

2. Anguilla, Antigua and Barbuda, Bahamas,
Barbados, Belize, Bermuda, British Virgin Islands,
Cayman Islands, Dominica, Grenada, Guyana,
Haiti, Jamaica, Montserrat, Saint Lucia, St. Kitts
and Nevis, St. Vincent and the Grenadines,
Suriname, Trinidad and Tobago, Turks and Caicos
Islands;

SECTION R302
DESIGN CONDITIONS

R302.1 Interior design conditions. 2024 |ECC shall
apply

SECTION R303
MATERIALS, SYSTEMS AND EQUIPMENT

R303.1 Identification.

2024 IECC shall apply.

R303.1.1 Building thermal envelope insulation.
AAn R- value identification markishall be applied
by the manufacturer to eachypiece of building
thermal envelope insulation 305 mm (12 inches) or
greater in width. Altesnately, the insulation
installers shall goFovidefa certification listing the
type, manufacturer \and R-value of insulation
installed in each element of the building thermal
envelope.f For blown or sprayed insulation
(fiberglass “and™cellulose), the initial installed
thickness, \settled thickness, settled R-value,
installed\density, coverage area and number of
bags installed shall be listed on the certification.
For sprayed polyurethane foam (SPF) insulation,
the installed thick- ness of the areas covered and
R-value of installed thick- ness shall be listed on the
certification. For reflective insulation, the number
of reflective sheets, the number and thickness of
the enclosed reflective airspaces and the R-
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value for the installed assembly determined in
accordance with Section R303.1.6 shall
be listed on the certification. For insulated siding,
the R-value shall be labelled on the product’s pack-
age and shall be listed on the certification. The
insulation installer shall sign, date and péstythe
certification in a conspicuous location_en the job
site.

R303.1.1.1 Blown or sprayed ‘roof/ceiling
insulation.
The thickness of blown-in or sprayed
roof/ceiling insulation(fiberglass or cellulose)
shall be written in_mm/(inches) on markers
that are installed\at least one for every 28 m?
(300 square feet) threughout the attic space.
The markers 'shall'be affixed to the trusses or
joists and“markéd with the minimum initial
installed thickness with numbers not less than
25 mm (d=finch) in height. Each marker shall
face Jthe attic access opening. Spray
polytrethane foam thickness and installed R-
value shall be listed on certification provided
by the insulation installer.

R303.1.2 Insulation mark installation.

2024 IECC shall apply.

R303.1.3 Fenestration product rating.

2024 IECC shall apply.

TABLE R303.1.3(1)
DEFAULT GLAZED FENESTRATION U-FACTORS

FRAME SINGLE DOUBLE SKYLIGHT
TYPE PANE PANE Single Double
6.81 4.54 11.36 7.38
W/m?K W/m?K W/m2-K W/m?2-K
Metal (1.20 (0.80 (2.00 (1.30
Btu/h-ft2° | Btu/h-ft>° | Btu/h-ft*-° | Btu/h-ft>-°
F) F) F) F)
Metal 6.25 3.69 10.79 6.25
with W/m2K W/m2K W/m2K W/m2K
Thermal (1.10 (0.65 (1.90 (1.10
Break Btu/h-ft>-° | Btu/h-ft>-° | Btu/h-ft>-° | Btu/h-ft>-°
F) F) F) F)
A 5.39 3.12 9.94 5.96
alor W/m2K W/m2K W/m?2K W/m?2K
Metal (0.95 (0.55 (1.75 (1.05
Clad Btu/h-ft>-° | Btu/h-ft>° | Btu/h-ft>-° | Btu/h-ft>°
F) F) F) F)
Glazed 3.41 W/m?K
Block (0.60 Btu/h-ft2-°F)
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the exposed exterior insulation and extend not less

than 153 mm (6 inches) below grade.
TABLE R303.1.3(2)

DEFAULT DOOR U-FACTORS R303.3 Maintenance information.

2024 IECC shall apply.
DOOR TYPE U-FACTOR
6.81 W/m?K
Uninsulated Metal (1.20
Btu/h-ft?-°F)
3.41 W/m2K
Insulated Metal (0.60
Btu/h-ft?-°F)
2.84 W/m2K
Wood (0.50
Btu/h-ft2-°F)
Insulated, nonmetal edge, 1.99 W/m2-K
max 45% glazing, any (0.35
glazing double pane Btu/h-ft2-°F)

TABLE R303.1.3(3)
DEFAULT GLAZED FENESTRATION SHGC AND VT
2024 IECC shall apply.
R303.1.4 Insulation product rating.
The thermal resistance (R-value) of insulation shall,be
determined in accordance with the U.S. FederalTrade
Commission R-value rule (CFR Title 16, Rart 460)"in
units of m2-K/W (h-ft2-°F/Btu) at a mear\temperature
of 24°C (75°F).

R303.1.4.1 Insulated siding.
2024 |IECC shall apply.

R303.1.5 Air-impermeable insulation.
2024 IECC#hall apply.

R303.1.6 Airspaces.
2024 |ECE shall apply.

R303.2 Installation.

2024 IECC'shall"apply.

R303.2.1%, Protection of exposed foundation

insulation.
Insulation applied to the exterior of basement
walls, crawl- space walls and the perimeter of slab-
on-grade floors shall have a rigid, opaque and
weather-resistant protective covering to prevent
the degradation of the insulation’s thermal
performance. The protective covering shall cover
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TABLE R301.17
CLIMATE ZONES, MOISTURE REGIMES, AND WARM-HUMID DESIGNATIONS BY COUNTRY AND TERRITORY

Key: A —Moist, B—Dry, C— Marine. Absence of moisture designation indicates moisture regime is jimrelevant.

S| I-P
[COUNTRY LOCATION WMO# cz Elev (m) CDD10 HDD18 Precip (mm)| Elev (ft) CDD50 HDD65 Precip (in)
Anguilla (AIA)? WALLBLAKE 0A 6691
Antigua and Barbuda (ATG)® VC BIRD INTL AIRPORT 788620 0A 10 6249 0 883 33 11248 0 35
Bahamas (BHS)'“ LYNDEN PINDLING INTL
AIRPORT 780730 1A 7 5643 9 1334 23 10157 16 53
SETTLEMENT POINT 994390 1A 3 5322 19 1281 10 9580 34 50
Barbados (BRB)® GRANTLEY ADAMS 789540 OA 56 6308 0 1155 184 11354 0 45
Belize (BLZ)b BELIZE/PHILLIP GOLD 785830 OA 5 6145 0 1944 16 11061 0 77
Bermuda (BMU)b BERMUDA INTL 780160 2A 6 4596 88 1456 20 8273 158 57
British Virgin Islands (VGB)?> TERRANCE B. LETTSOME INTL AIRPORT OA 6453
Cayman Islands (CYM)? OWEN ROBERTS AIRPORT OA 6620
Dominica (DMA)? DOUGLAS-CHARLES AIRPORT OA 6288
Grenada (GRD)b MAURICE BISHOP INTL
AIRPORT 789580 OA 7 6378 0 1197 23 11480 0 47
Guyana (GUY) TIMEHRI\CHEDDI JAG 810020 0A 29 6136 0 2234 95 11045 0 88
Haiti (HTI)® Port-Au-Prince Aeroport Intl 0A 6848
Jamaica (JAM)" KINGSTON/NORMAN MAN 783970 0A 14 6608 0 730 46 11894 0 29
MONTEGO BAY/SANGSTE 783880 0A 8 6336 0 1184 26 11405 0 47
Montserrat (MSR)? JOHN OSBORNE AIRPORT 1A 5946
Saint Lucia (LCA)® HEWANORRA INTL AIRP 789480 0A 10 6429 0 1128 33 11572 0 44
St. Kitts and Nevis (KNA)® OA 6388
St. Vincent and the ARGYLE INTERNATIONAL
Grenadines (VCT)? AIRPORT 0A 6647
Suriname (SUR) JOHAN A. PENGEL [INJL
AIRPORT at Zanderij 812250 0A 9 6264 0 2249 30 11275 0 89
Paramaribo? 6361
Trinidad and Tobago (TTO)® ARTHUR NAPQLEON
RAYMOND ROBINSON INTL
AIRPOR® 789620 OA 6 6307 0 1452 20 11353 0 57
PIARCO.INT.FAIRRORT 789700 OA 15 6274 0 1781 49 11293 0 70
Turks and Caicos Islands 0A 6439

7 It is recommended that building designers contact their local meteorological office for up-to-date precipitation data and trends
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(rca) |

a. Calculated CARICOM Member State or Associate
b. CARICOM Member State or Associate
(continued)

&
S
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TABLE R301.1 continued
CLIMATE ZONES, MOISTURE REGIMES, AND WARM-HUMID DESIGNATIONS BY COUNTRY AND TERRITORY

Degree-day: the difference in temperature between the out- door mean temperature over a 24-hour period and.a given
base temperature. For the purposes of determining building envelope requirements, the classifications are defined\as
follows:

Cooling degree-day base 10°C, CDD10 (50°F, CDD50): for any one day, when the mean temperature is moreithan10°C
(50°F), there are as many degree-days as degrees Fahrenheit or Celsius temperature difference between the mean
temperature for the day and 10°C (50°F) (mean temperature 10°C (50°F)). Annual cooling degree- days (CDDs)pare the sum
of the degree-days over a calendar year.

Heating degree-day base 18°C, HDD18 (65°F, HDD65): for any one day, when the mean temperature'is less than 18°C
(65°F), there are as many degree-days as degrees Fahrenheit or Celsius temperature difference\between and 18°C (65°F)
and the mean temperature for the day (18°C (65°F) minus the mean temperature). Annual heating degree-days (HDDs) are
the sum of the degree-days over a calendar year.

CROSQ 2026 — All rights reserved 151



FDCAD CREEBC

TABLE R 301.3(1)
UNSTATED CLIMATE ZONE DEFINITIONS

MAJOR CLIMATE TYPE DEFINITIONS

Marine (C) Definition—Locations meeting all four criteria:

1. Mean temperature of coldest month between —3°C (27°F) and 18°C (65°F)

2. Warmest month mean < 22°C (72°F)

3. At least four months with mean temperatures over 10°C (50°F)

4. Dryseason in summer. The month with the heaviest precipitation in the cold season has at least three times/asimuch
precipitation as the month with the least precipitation in the rest of the year. The cold season is Octoberthrough
March in the Northern Hemisphere and April through September in the Southern Hemisphere.

Dry (B) Definition—Locations meeting the following criteria:

1. Not Marine (C)

2. If 70% or more of the precipitation, P, occurs during the high sun period, then the dry/humid threshold is Pi, < 0.44
x (T=7) (1-P) [Pmm < 20.0 x (T + 14) (SI)]

3. If between 30% and 70% of the precipitation, P, occurs during the high sun period, thenthe dfy/hdmid threshold is
Pin < 0.44 x (T=19.5) (I-P) [Pmm < 20.0 x (T + 7) (SI)]

4. If 30% or less of the precipitation, P, occurs during the high sun period, then the dry/humidsthreshold is Pin < 0.44 x
(T—32) (I-P) [Pmm < 20 x T (SI)] where:

P
T
Summer or high sun

annual precipitation, in. (mm)

annual mean temperature, °C (°F)

April through Septembefin the Nerthern Hemisphere and
October through March period in'the Southern Hemisphere

Winter or cold season = October through March inthe Northern Hemisphere and April

through September in thé'Southern Hemisphere

Humid (A) Definition—Locations that are not marine and not dry.

Warm-humid Definition—Humid (A) locations where either of the follewing wet-bulb temperature conditions shall occur

during the warmest

six consecutive months of the year:

1. 19.4°C (67°F) or higher for 3,000 or more hours; ar

2.22.8°C (73°F) or higher for 1,500 or more houss.

For SI: °C = [(°F)-32]/1.8, 1 inch = 2.54 ¢,

Table 301.3(2)
UNSTATED CLIMATEZONE DEFINITIONS [Source: ASHRAE STANDARD 169-2013]

Thermal Zone | Name SI Units I-P Units
0 Tropical? 6000'<€DD10°C 10,800 < CDD50°F
1 Very hot (| 5000:<"CDD10°C < 6000 9000 < CDD50°F £ 10,800
2 Hot 3500 < CDD10°C £ 5000 6300 < CDD50°F < 9000
3 Warm CDD10°C <3500 CDD50°F < 6300
and HDD18°C < 2000 and HDD65°F < 3600

1 ASHRAE Stafdard 169-2013 uses the term “Extremely hot”

CHAPTER [RE] 4
RESIDENTIAL ENERGY EFFICIENCY
SECTION R401 R401.2 Application.
GENERAL Residential buildings shall comply with Section
R401.2.1, R401.2.2, R401.2.3 or R401.2.4.
R401.1 Scope. Exception: Additions, alterations, repairs and chang

This chapter applies to residential buildings.
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es of occupancy to existing buildings complying
with Chapter 5.

R401.2.1 Prescriptive Compliance Option.

The Prescriptive Compliance Option requires
compliance with Sections
R401 through R404 and R408.

R401.2.2 Simulated Building Performance Option.
The Simulated Building Performance Option requires
compliance with Section R405.

R401.2.3 Energy Rating Index Option.

The Energy Rating Index (ERI) Option requires
compliance with Section R406.

R401.2.4 Tropical Climate Region Option.

The Tropical Climate Region Option requires
compliance with Section R407.

R401.3 Certificate. (Not Mandatory)

A permanent certificate shall be completed by the
builder or other approved party and posted on a wall
in the space where the furnace is located, a utility
room or an approved location inside the building.
Where located on an electrical panel, the certificate
shall not cover or obstruct the visibility of the circuit
directory label, service disconnect label or other
required labels. The certificate shall indicate the
following:

1. The predominant R-values of insulation
installed in or on ceilings, roofsywalls,
foundation components suchy, as, slabs,
basement walls, crawl space,walls and floors
and ducts outside conditioned‘spaces.

2. U-factors of fenestrationyandsthe solar heat
gain coefficient (SHGC) Jof fenestration.
Where there"isimore than one value for any
componenty, of \\the building thermal
envelope, the cefrtificate shall indicate both
the valueicovering the largest area and the
area weighted average value if available.

3, Thewesults from any required duct system
and building thermal envelope air leakage
testing performed on the building.

4. The types, sizes and efficiencies of heating,
cooling  and service  water-heating

equipment. Where a gas-fired unvented
room heater, electric furnace or baseboard
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electric heater is installed in the residence,
the certificate shall indicate “gas-fired

n u

unvented room heater,” “electric furnace”
or “baseboard electric heater,” (as
appropriate. An efficiency shall net be
indicated for gas-fired unvented room
heaters, electric furnaces and ‘electric
baseboard heaters.

5. Where on-site photovoltaic panelsystems
have been installed, the array capacity,
inverter efficiency, panel tilt.and orientation
shall be noted onsthe'certificate.

6. For buildings where an Energy Rating Index
score is determined in accordance with
Section'R406,'the Energy Rating Index score,
both. with®™ and without any on-site
generation, shall be listed on the certificate.

7. %Ihe code edition under which the structure
was permitted, the compliance path used
and, where applicable, the additional
efficiency measures selected for compliance
with Section R408.

8. The location and dimensions of a solar-ready
zone where one is provided.

SECTION R402
BUILDING THERMAL ENVELOPE

R402.1 General.
The building thermal envelope shall comply with the
requirements of one of the following:
1. Sections
R402.1.1 through R402.1.4 and Section
R402.1.6.

2. Sections R402.1.1, R402.1.5 and R402.1.6.

Exceptions:
1. The following low-energy buildings, or

portions thereof, separated from the
remainder of the building by building
thermal envelope assemblies complying
with this section shall be exempt from
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the building thermal envelope provisions
of Section R402.

1.Those with a peak design rate of energy
usage less than 10.7 W/m? (3.4 Btu/h x
ft?) or 1.0 watt/ft? of floor area for space-
conditioning purposes.
2. Those that do not contain conditioned
space.
2. Log homes designed in accordance

with ICC 400.

R402.1.1 Heat or energy recovery ventilation.

The section has been deleted

R402.1.2 Insulation and fenestration criteria.

The building thermal envelope shall meet the
requirements of Table R402.1.2, based on
the climate zone specified in Chapter 3. Assemblies
shall have a U-factor or F-factor equal to or less than
that specified in Table R402.1.2. Fenestration shall
have a U-factor and glazed fenestration SHGC equal
to or less than that specified in Table R402.1.2.
TABLE R402.1.2 MAXIMUM ASSEMBLY U-
FACTORS? AND FENESTRATION REQUIREMENTS
R402.1.3 R-value alternative.

Assemblies with an R-value of insulation materials
equal to or greater than that specified in Table
R402.1.3 shall be an alternative to the U-factor,orek=
factor in Table R402.1.2

TABLE R402.1.3 INSULATION MINIMUM R-VALUES
AND FENESTRATION REQUIREMENTS BY
COMPONENT?

R402.1.4 R-value computation.

Cavity insulation alone shall be“used to determine
compliance with the, cavity insulation R-
value requirementsin Table R402.1.3. Where cavity
insulation is installed inymultiple layers, the R-values
of the cavity linsulation layers shall be summed to
determinefcompliance with the cavity insulation R-
value requirements®The manufacturer’s settled R-
value shall be used for blown-in
imsulatiens Continuous insulation (ci) alone shall be
used to determine compliance with the continuous
instilation R-value requirements in Table R402.1.3.
Where continuous insulation is installed in multiple
layers, the R-values of the continuous
insulation layers shall be summed to determine
compliance with the continuous insulation R-
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value requirements. Cavity insulation R-values shall
not be used to determine compliance with
the continuous insulation R-value requirements
in Table R402.1.3. Computed R-values shall net
include an R-value for other building materials orair,
films. Where insulated siding is used for the purpose
of complying with the_continuous
insulation requirements of Table R402.1.3), thé
manufacturer’s labelled R-value for £ “thelinsulated
siding shall be reduced by R-0.6.
R402.1.5 Component performance alternative.
Where the proposed total building thermal
envelope thermal conductance/(TC,) is less than or
equal to the total buildingthermal envelope thermal
conductance (TC;) usingyfactors in Table R402.1.2,
the building shall be considered to be in compliance
with Table R402.1.2%Fhe total thermal conductance
(TC) shall£ be %.determined in accordance
with Equationn4-1) Proposed U-factors and slab-on-
grade F-factars shall be taken
from ANSI/ASHRAE/IES Standard 90.1-
2022 Appendix A or determined using a method
consistent with  the ASHRAE  Handbook of
Fundamentals and shall include the thermal bridging
éffects of framing materials. In addition
to TC compliance, the SHGC requirements of Table
R402.1.2 and the maximum fenestration  U-
factors of Section R402.6 shall be met.

TCp, < TCp

Equation 4-1

where:

TC, = UpA + FoP

TG, =UA+FP

UpA = the sum of proposed U-factors times the
assembly areas in the proposed building.

F,P = the sum of the proposed F-factors times the
slab-on-grade perimeter lengths in the proposed
building.

UpA = the sum of U-factors in Table R402.1.2 times
the same assembly areas as in the proposed building.
F.P =the sum of F-factorsin Table R402.1.2 times the
same slab-on-grade perimeter lengths as in the
proposed building.

Exception: For Climate Zones 0, 1 and 2, the value
of F.P shall equal the value of F,P.
R402.1.6 Rooms containing
appliances.

In Climate Zones 3 through 8, where open

fuel-burning
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combustion air ducts provide combustion air to open
combustion fuel-burning appliances, the appliances
and combustion air opening shall be located outside
the building thermal envelope or enclosed in a room
that is isolated from inside the building thermal
envelope. Such rooms shall be sealed and insulated
in accordance with the building
thermal envelope requirements of Table R402.1.3,
where the walls, floors and ceilings shall meet a
minimum of the basement wall R-
value requirement. The door into the room shall be
fully gasketed and any water lines and ducts in the
room insulated in accordance with Section R403. The
combustion air duct shall be insulated where it
passes through conditioned space to an R-value of
not less than R-8.
Exceptions:

1. Direct vent appliances with both intake and

exhaust pipes installed continuously to the
outside.

2. Fireplaces and stoves complying with Secti
on__R402.5.2 and Section __R1006 of the
International Residential Code.

R402.2 Specific insulation requirements.

In addition to the requirements of Section R402¢1,
insulation shall meet the specific ¢equirements
of Sections R402.2.1 through R402.2:13.

R402.2.1 Ceilings with attics.

Where Section R402.1.3 requires R-383insulation in
the ceiling or attic, installing R*30, over 100 percent
of the ceiling or attic area.kequiring insulation shall
satisfy the requirement for R38 insulation wherever
the full height of uncompressed R-30 insulation
extends over they wall top plate at the
eaves. Where Séction R402.1.3 requires R-49
insulation in the ceiling or attic, installing R-38 over
100 percent “of ‘the /ceiling or attic area requiring
insulation ‘shall”satisfy the requirement for R-49
insulationwherever the full height of uncompressed
R-38\insulation extends over the wall top plate at the
eaves. This reduction  shall not apply to
the insulation and fenestration criteria in Section
R402.1.2 and the component
performance alternative in Section R402.1.5.
Recommendation:  Recommendation:  Use  R30
everywhere as long as it covers the full attic uniformly to
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the top plate Instead of R49, use R 38 as long as it
covers the full attic uniformly to the top table.
R402.2.2 Ceilings without attics.

Where Section R402.1.3 requires insulation R-values
greater than R-30in the interstitial space above a
ceiling and below the structural roof deck, andythe
design of the roof/ceiling assembly doessnot allow
sufficient space for the required insulatioh, theé
minimum required insulation RA/alue for Jsuch
roof/ceiling assemblies shall be R-30. Insulatjon shall
extend over the top of the wallgplate tosthe outer
edge of such plate and shall not be.compressed. This
reduction of insulation from” the requirements
of Section R402.1.3 shall"be, limited to 46 m? (500
square feet) or 20 percent)of the total insulated
ceiling area, whicheveriis less. This reduction shall
not apply to the component
performancefalternative in Section R402.1.5.
R402.2.3 Atticknée wall.

Wood attic knee wall assemblies that
separateiconditioned space from unconditioned
attie, spaces shall comply with Table R402.1.3 for
wood-framed walls. Steel attic knee wall assemblies
shall' comply with Section R402.2.7. Such knee
walls shall have an air barrier between conditioned
and unconditioned space.

R402.2.3.1 Roof truss framing separating

conditioned and unconditioned space.
Where wood vertical roof truss framing members
are used to separate conditioned space and
unconditioned space, they shall comply with Table
R402.1.3 for wood-framed walls. Steel frame vertical
roof truss framing members used to
separate conditioned  space and  unconditioned
space shall comply with Section R402.2.7.
R402.2.4 Eave baffle.
For air-permeable insulation in vented attics, a baffle
shall be installed adjacent to soffit and eave vents.
Baffles shall maintain a net free area opening equal
to or greater than the size of the vent. The baffle
shall extend over the top of the attic insulation. The
baffle shall be permitted to be any solid
material. The baffle shall be installed to the outer
edge of the exterior wall top plate so as to provide
maximum space for attic insulation coverage over
the top plate. Where soffit venting is not continuous,
baffles shall be installed continuously to
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prevent ventilation airin the eave soffit from
bypassing the baffle.

R402.2.5 Access hatches and doors.

Access hatches and doors from conditioned to
unconditioned spaces such as attics and crawl spaces
shall be insulated to the same R-value required
by Table R402.1.3 for the wall or ceiling in which they
are installed.

Exceptions:

1. Vertical doors providing access
from conditioned spaces to unconditioned
spaces that comply with
the fenestration requirements of Table

R402.1.3 based on the applicable climate
zone specified in Chapter 3.

2. Horizontal pull-down, stair-type access
hatches in ceiling assemblies that provide
access from conditioned to unconditioned
spaces in Climate Zones 0 through 4 shall not
be required to comply with the insulation
level of the surrounding surfaces provided
the hatch meets all of the following:

2.1. The average U-factor of gthe
hatch shall be less than or_equal
to U-0.10 or have ®anq average
insulation R-value,0f R-10v0r
greater.
2.2. Not less than'75 percent of the
panel areaf “shall«®" have an
insulation R=valde of R-13 or
greater.
2.3. Theynet“area of the framed
opening shall be less than or equal
to 1.25 m? (13.5 square feet ).
2.4.The perimeter of the hatch edge
shall be weather-stripped.
The, reductien shall not apply to the component
performance alternative in Section R402.1.5.

R402.2.5.1 Access hatches and door
insulation installation and retention.
Vertical or horizontal access hatches and doors
from conditioned spacesto unconditioned spaces
such as attics and crawl spaces shall be weather-
stripped. Access that prevents damaging or
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compressing the insulation shall be provided to all
equipment. Where loose-fill insulation is installed, a
wood-framed or equivalent baffle, retainer or dam
shall be installed to prevent loose-fill insulation from
spilling into living space from higher to lower
sections of the atticand from g attics
covering conditioned  spacesto  uncenditioned
spaces. The baffle or retainer shall\ providel @
permanent means of maintaining/the, installed R-
value of the loose-fill insulation.

R402.2.6 Mass walls.

Mass walls where used as “a. component of
the building thermal envelopeshallbbe one of the
following:

1. Above-ground “walls) of concrete block,
concrete, insulated’concrete form, masonry
cavity, “brick “but not brick veneer, adobe,
compressed earth block, rammed earth,

soliditimber, mass timber or solid logs.

2. Any'wall having a heat capacity greater than
or equal to 123 kJ/m?x K (6 Btu/ft>x °F).

R402.2.7 Steel-frame ceilings, walls and floors.
Steel-frame ceilings, walls, and floors shall comply
with the U-factor requirements of Table R402.1.2.
The calculation of the U-factor for steel-framed
ceilings and walls in abuilding thermal
envelope assembly  shall be determined in
accordance with AISI S250, modified as follows:

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 spaced at 610 mm (24 inches)on
center with a 23 percent framing factor or
framing spaced at 400 mm (16 inches) on
center with a 25 percent framing factor, the
next lower framing member spacing input
values shall be used when calculating
using AISI S250.
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3. Where the steel-framed wall contains less
than 23 percent framing factors AlSI S250
shall be used without any modifications.

4. Where the steel-framed wall contains other
than standard C-shaped framing members
the AISI S250 calculation option for other
than standard C-shaped framing is permitted
to be used.

R402.2.8 Floors.
Floor insulation shall be installed in
accordance with all of the following:

1. Table R402.1.2 or R402.1.3 and

manufacturer's instructions.

2. Floor framing members that are part of
the building thermal envelope shall be air
sealed to maintain a continuous air barrier.

3. One of the following methods:

3.1. Cavity insulation shall be
installed to maintain permanent
contact with the underside of the
subfloor decking.

3.2. Cavity insulation shall bé
installed to maintain contact Wwith
the top side of sheathing separating
the cavity and the d@nconditioned
space below. Insulation shall'extend
from the bottom toythe,top of all
perimeter floor framingimembers.
3.3. A combination of cavity
insulationgand continuous
insulation‘shall be installed
such that the cavity
insulation'maintains contact  with
the top side of the continuous
insulation and the continuous
insulation maintains contact
with the underside of the structural
floor system. Insulation shall extend
from the bottom to the top of all
perimeter floor framing members.
3.4. Continuous insulation shall be
installed to maintain contact with
the underside of the structural floor
system. Insulation shall extend from
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the bottom to the top of all
perimeter floor framing members.
R402.2.9 Basement walls.
Basement walls shall be insulated in accordange
with Table R402.1.3.
Exception: Basement walls associated with
unconditioned  basements where the _afollowing
requirements are met:
1. The floor overhead, including the Underside

stairway stringer leading to the basement, is
insulated in  accordance with Section
R402.1.3 and applicable

of Sections R402.2.and R402.2.8.

provisions

2. There aremm,no,.< uninsulated ductwork,
domestie hot water piping, or hydronic
heating surfaces exposed to the basement.

3. Theke issno HVAC supply or return diffusers
serving the basement.

%, The walls surrounding the stairway and
adjacent to conditioned space are insulated
in accordance with Section R402.1.3 and

applicable provisions of Section R402.2.

5. The door(s) leading to the basement

from conditioned spaces are insulated in
R402.1.3 and
applicable provisions of Section R402.2, and

accordance with Section

weather-stripped in accordance

with Section R402.5.

6. The building thermal envelope separating
the basement from adjacent conditioned
spaces complies with Section R402.5.

R402.2.9.1 Basement  wall insulation
installation.

Where basement walls are insulated, the insulation
shall be installed from the top of the basement
wall down to 3048 mm (10 feet) below grade or to
the basement floor, whichever is less, or in
accordance with the proposed design or the rated
design, as applicable.

R402.2.10 Slab-on-grade floors.

Slab-on-grade floors with a floor surface within 610
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mm (24 inches) above or below grade shall be
insulated in accordance with Section
R402.2.10.1 or R402.2.10.2.

Exception: Slab-edge insulation is not required in
jurisdictions designated by the code official as having
a very heavy termite infestation probability.

R402.2.10.1 Slab-on-grade floor insulation

installation.
For buildings complying with Section R401.2.1,
the slab edge continuous insulation shall  extend
downward from the top of the slab on the outside or
inside of the foundation wall. Insulation located
below grade shall extend the vertical distance
provided in Table R402.1.3, but need not exceed the
footing depth in accordance with Section
R403.1.4 of the International Residential
Code. Where a proposed design includes insulation
extending away from the building, itshall be
protected by pavement or by not less than 254 mm
(10 inches) of soil. The top edge of the insulation
installed between the exterior wall and the edge of
the interior slab shall be permitted to be cut at a 45-
degree (0.79 rad) angle away from the exterior
wall. Full-slab insulation shall be continuous under
the entire area of the slab-on-grade floor, except at
structural  column  locations and  sefvice
penetrations. Slab edge insulation required{at
the heated slab perimeter shall not be réquired, to
extend below the bottom of the heated, slab and
shall be continuous with the full slablinsulation.

R402.2.10.2 Alternative
insulation configurations.
For buildings complying with Section R405 or R406,
slab-on-grade instlation “shall be installed in
accordance with “\the proposed design or rated
design.
R402.2.11 Crawl space walls.
Crawl! spage*walis’shall be insulated in accordance
with Section R402.2711.1 or R402.2.11.2.
Exception: Craw/ space walls associated with a crawl
space that is vented to the outdoors and the floor
overhead is insulated in accordance with Table
R402.1.3 and Section R402.2.8.

slab-on-grade

R402.2.11.1 Crawl space wall insulation
installations.
Where installed, crawl space wall insulation shall be
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secured to the wall and extend downward from
thesill plate to not less than the top of the
foundation wall footing.

Exception: Where the craw! space wall insulationgis
installed on the interior side of the wall and the crawl
space floor is more than 610 mm (24 inches)’below
the exterior grade, the crawl space wallginsulation
shall be permitted to extend downward from‘the sill
plate at the top of the foundationgwall to,not less
than the interior floor of the crawl space.

Exposed earth in crawl space foundation$ shall be
covered with a continuous Class‘lvapor retarder in
accordance  with  the laternational _ Building
Code or Internationalh. £Residential  Code, as
applicable. Joints of the'vapor retarder shall overlap
by 153 mm (6 inches) and“be sealed or taped. The
edges of the vapor retarder shall extend not less than
153 mm (6finches)pup stem walls and shall be
attached to,the stem walls.

R402.2.11.2 Alternative crawl space wall
insulation configurations.
For buildings complying with Section
R40Q5for R406, crawl! space wall insulation shall be
inStalled in accordance with the proposed
design or rated design.
R402.2.12 Masonry veneer.
Insulation shall not be required on the horizontal
portion of a foundation that supports a masonry
veneer.
R402.2.13 Sunroom and heated garage insulation.
This section has been deleted

R402.3 Radiant barriers.
Where installed, radiant barriers shall be installed in
accordance with ASTM C1743.

R402.4 Fenestration.

In addition to the requirements of Section
R402, fenestration shall comply  with Sections
R402.4.1 through R402.4.5.

R402.4.1 U-factor.

An area-weighted average of fenestration products
shall be permitted to satisfy the U-factor
requirements.

R402.4.2 Glazed fenestration SHGC.

An area-weighted average of fenestration products
more than 50 percent glazed shall be permitted to
satisfy the SHGC requirements.
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Dynamic glazing shall be permitted to satisfy the
SHGC requirements of Table R402.1.2 provided that
the ratio of the higher to lower labeled SHGC is
greater than or equal to 2.4, and the dynamic glazing
is automatically controlled to modulate the amount
of solar gain into the space in multiple steps.
Dynamic glazing shall be considered separately from
other fenestration, and area-weighted averaging
with other fenestration that is not dynamic glazing
shall be prohibited.

Exception: Dynamic glazing shall not be required to
comply with this section where both the lower and
higher labeled SHGC comply with the requirements
of Table R402.1.2.

R402.4.3 Glazed fenestration exemption.

Not greater than 1.4 m2 (15 square feet) of
glazed fenestration per dwelling unit shall be
exempt from the U-factor and SHGC requirements
in Section R402.1.2. This exemption shall not apply
to the component performance alternative
in Section R402.1.5.

R402.4.4 Opaque door exemption.

One side-hinged opaque door assembly not greater
than 2.22 m2 (24 square feet) in area shall be exempt
from the U-factor requirement in Section R402.1.2.
This exemption shall not apply to the component
performance alternative in Section R402.1.5.
R402.4.5 Sunroom and heated garage.fenestration:
Sunrooms and heated garages enclosing‘conditioned
space shall comply with
the fenestration requirements of this cede:
Exception: In Climate Zonesy, 2,./through 8,
for sunrooms and heated__garages with thermal
isolation and enclosing.conditioned space,
the fenestration Uéfactorshallshot exceed 0.45 and
the skylight U-factor'shall not exceed 0.70.

New fenestratioh separating a sunroom or heated
garage withithermal isolation from conditioned
space shall “ecomply 1) with the building thermal
envelope reguirements of this code.

R402.5 Air leakage.
The building thermal envelope shall be constructed
tonlimit air leakage in accordance with the

requirements of Sections
R402.5.1 through R402.5.4.

R402.5.1 Building thermal envelope.

The building  thermal  envelope shall  comply
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with Sections R402.5.1.1 through R402.5.1.3. The
sealing methods between dissimilar materials shall
allow for differential expansion and contraction.

R402.5.1.1 Installation.

The components of the building thermal envelope‘as
indicated in Table R402.5.1.1 shall be installed\ in
accordance with the manufacturer’s instructions and
the criteria indicated inTable R402.5.1.1, ‘as
applicable to the method of constructionwWhere
required by thecode official, an approved third
party shall inspect all components ‘and verify
compliance.

TABLE R402.5.1.1 AIR BARRIER, AIR SEALING AND
INSULATION INSTALLATION=

R402.5.1.2(Air leakage testing.

The building oriéachidwelling unit or sleeping unit in
the building shall be tested for air
leakagé. Testing shall be conducted in accordance
with ANSI/RESNET/ICC 380, ASTM  E779, ASTM
E1827 o, ASTM  E3158 and reported at a
pressure differential of 50 Pa water gauge (0.2 inch).
Where required by the code official, testing shall be
conducted by an approved third party. A written
report of the results of the test shall be signed by the
party conducting the test and provided to the code
official. Testing shall be performed at any time after
creation of all penetrations of the building thermal
envelope have been sealed.
During testing:

1. Exterior windows and doors, fireplace and

stove doors shall be closed, but not sealed,
beyond the intended weatherstripping or
other infiltration control measures.

2. Dampers including exhaust, intake, makeup
air, backdraft and flue dampers shall be
closed, but not sealed beyond
intended infiltration control measures.

3. Interior doors, where installed at the time of
the test, shall be open.

4. Exterior or interior terminations for
continuous ventilation systems  shall  be
sealed.
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5. Heating and cooling systems, where
installed at the time of the test, shall be
turned off.

6. Supply and return registers, where installed
at the time of the test, shall be fully open.

Exceptions:
1. For heated,

garages and heated, detached

attached private

private garages accessory to one-
and two-family dwellings and
townhouses not more than three
stories above grade plane in
height, building thermal envelope ti
ghtness and insulation installation
shall be considered acceptable
where the items in Table R402.5.1.1,
applicable to the method of

construction, are field verified.
Where required by the code official,
an approved third party
independent from the installer shall
inspect both air barrierfand
insulation  installation geriteria.
Heated, attached qprivate,, garage
space and heated,‘detached private

garage space shall"\be'thermally

isolated from all other
habitable,.conditioned spaces in
accordance with Sections
R402.2.13'and R402.4.5, as
applicablé.

2. “Where tested in accordance
with’Section R402.5.1.2.1, testing of
each dwelling unit or sleeping unit is

not required.

Reéommendation: Section R402.5.1.2 can be
considered as optional requirement to follow for
residential

R402.5.1.2.1 Unit sampling.

For buildings with eight or more dwelling
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units or sleeping units, seven or 20 percent of
the dwelling units or sleeping units, whichever is
greater, shall be tested. Tested units shall include a
top-floor unit, a ground-floor unit, a middle-floer
unit and the dwelling unit or sleeping unit with the
largest testing unit enclosure area. Where she, air
leakage rate of a tested unit is greatesgthan the
maximum permitted rate, corrective actions shall\bé
taken, and the unit retested until it passesaFor)each
tested dwelling unit or sleeping unit with _an air
leakage rate greater than the maximumpermitted
rate, three additional units, including the corrected
unit, shall be tested. Whete buildings have fewer
than eight dwelling\ufiits,orsleeping units, each
unit shall be tested.

R402.5.1.3'Maximum air leakage rate.
Where tested.in accordance with Section R402.5.1.2,
the air, leakage™ rate for buildings, dwelling
units(or sleepingstinits shall be as follows:
1.9 Where complying with Section R401.2.1,

the building or the dwelling

units or sleeping units in the building shall
have an air leakage rate not greater than 4.0
air changes per hour in Climate Zones 0, 1
and 2; 3.0 air changes per hour in Climate
Zones 3 through 5; and 2.5 air changes per
hour in Climate Zones 6 through 8.

2. Where complying with Section
R401.2.2 or R401.2.3,

the building or the dwelling

units or sleeping units in the building shall
have an air leakage rate not greater than 4.0
air changes per hour, or 1.1 L/(s x m?)( 0.22
cubic feet per minute per square foot) of
the building thermal envelope area or the
dwelling testing unit enclosure area, as
applicable.

Exceptions:
1. Where dwelling units or sleeping units are

attached or located in an R-2 occupancy and
are tested without simultaneously testing
adjacent dwelling units or sleeping units, the
air leakage rate is permitted to be not
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greater than 1.4 L/(s x m?) (0.27 cubic feet
per minute per square foot) of
the testing unit enclosure area. Where
adjacent dwelling units are simultaneously
tested in accordance with ASTM E779, the
air leakage rate is permitted to be not
greater 1.4 L/(s x m?) (than 0.27 cubic feet
per minute per square foot) of

the testing unit enclosure area that

separates conditioned  space from  the
exterior.

2. Where buildings have 139.4 m? (1,500
square feet)or less of conditioned floor area,
the air leakage rate is permitted to be not
greater than 1.4 L/(s'-m?) (0.27 cubic feet per
minute per square foot).

R402.5.2 Fireplaces.

New wood-burning fireplaces shall have tight-fitting
flue dampers or doors, and outdoor combustion air.
Where using tight-fitting doors on factory-built
fireplaces listed and labeled in accordance with UL
127, the doors shall be tested and listed for the
fireplace.

R402.5.3 Fenestration air leakage.

Windows, skylights and sliding glassdooss shall have
an air infiltration rate of not greater than 1.5 1/s-m?
(0.3 cubic feet per minute per squarexfoot), and for
swinging doors, not greater than,2.6)L/sim? (0.5 cubic
feet per minute per square ‘foot), when tested in
accordance with NFRC 400 HorAAMA/WDMA/CSA
101/1.5.2/A440 by #7an, accredited, independent
laboratory and,/isted and labeled by the
manufacturer.

Exception: Sité-built windows, skylights and doors.
R402.5.4 Recessed/lighting.

Recessed luminairesfinstalled in the building thermal
envelope'shall be sealed to limit air leakage between
cenditiened and unconditioned spaces. Recessed
luminaires shall be IC-rated and labeled as having an
airtleakage rate of not greater than 0.944 L/s (2.0
¢fm) when tested in accordance with ASTM E283 at
a pressure differential of 75 Pa (1.57 psf). Recessed
luminaires shall be sealed with a gasket or caulked
between the housing and the interior wall or ceiling
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covering.

R402.5.5 Air-sealed electrical and communication
outlet boxes.

Air-sealed electricaland communication outlet
boxes that penetrated the air barrier of the building
thermal envelope shall be caulked, taped, gasketed
or otherwise sealed to the air barrier element being
penetrated. Air-sealed boxes shall be buriedyin|ofr
surrounded by insulation. Air-sealedyboxes Jshall
be tested and marked in accordance with NEMA OS
4. Air-sealed boxes shall be installed in laécordance
with the manufacturer’s instructions.

R402.6 Maximum fenestration U:factor and SHGC.
The area-weighted average
maximum fenestratiomU-factor permitted using
tradeoffs from Section 1 \R402.1.5 or R405 shall be
0.48 in Climaté Zenes™ and 5 and 0.40 in Climate
Zones 6.;through 8 for vertical fenestration, and 0.75
in Climate Zenes4 through 8 for skylights. The area-
weighted average
maximum-fenestration SHGC permitted using
tradeoffs from Section R405in Climate ZonesO
through 3 shall be 0.40.

Exception: The maximum U-
factor and SHGC for fenestration shall not be
required in storm shelters complying with ICC 500.

SECTION R403
SYSTEMS

R403.1 Controls.

Not less than one thermostat shall be provided for
each separate heating and cooling system.

R403.1.1 Programmable thermostat.

The thermostat controlling the primary heating or
cooling system of the dwelling unit shall be capable
of controlling the heating and cooling system on a
daily schedule to maintain different temperature set
points at different times of day and different days of
the week.  This thermostat shall  include  the
capability to set back or temporarily operate the
system to maintain zone temperatures of not less
than 13°C (55°F) to not greater than 29°C (85°F).
The thermostat shall be programmed initially by the
manufacturer with a heating temperature setpoint
of not greater than 21°C (70°F) and a cooling
temperature setpoint of not less than 26°C (78°F).
R403.1.2 Heat pump supplementary heat.
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Heat pumps having supplementary electric-
resistance, fuel gas or liquid fuel heating
systems shall have controls thatare configured
to prevent supplemental heat operation when
the capacity of the heat pump compressor can meet
the heating load. Supplemental heat operation shall
be limited to only where 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.

R403.2 Hot water boiler temperature reset.

Other than where equipped with tankless domestic
water heating coils, the manufacturer shall equip
each gas, liquid fuel and electric
boiler with automatic means of adjusting the water
temperature supplied by the boiler so
that incremental change of the inferred heat load
will cause an incremental change in the temperaturé
of the water supplied by the boiler. This can be
accomplished with outdoor reset, indoor resetfor
water temperature sensing.

R403.3 Duct systems.

Duct systems shall be installed™1in, aeccordance
with Sections R403.3.1 through,R403.3.9:
Exception: Ventilation ductworkgthat is not
integrated with duct systems serving heating or
cooling systems.

R403.3.1 Duct system design.

Duct systemsservingyd one or two dwelling
units or sleeping units shall be designed and sized in
accordance™, with’ANSI/ACCA  Manual _ D. Duct
systems sekving Mmore than two dwelling
unitsor sleeping units shall be sized in accordance
with the ASHRAE Handbook of
Fundamentals, ANSI/ACCA Manual Dor other
equivalent computation procedure.

R403.3.2 Building cavities.

Building framing cavities shall not be used
as ductwork or plenums.

R403.3.3 Ductwork located outside conditioned
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space.
Supply and return ductwork located
outside conditioned space shall be insulated to an R-
value of not less than R-8 for ducts 76 mm (3 inches)
in diameter and larger and not less than R-6
for ducts smaller than 76 mm (3 inches), in
diameter. Ductwork buried beneath a building shall
be insulated as required per this section'or have \an

equivalent thermal distribution efficiency.
Underground ductwork utilizing the thermal
distribution efficiency method shall
be listed and labeled to indicate the R-

value equivalency.
R403.3.4 Duct systems'locateds in conditioned
space.
Forduct system§to W be considered inside
a conditioned space; the space conditioning
equipment shall beslocated completely on the
conditioned side jof the building thermal envelope.
The ductwork shall comply with the following, as
applicable:

1. The ductwork shall be located completely on

the conditioned side of the building thermal
envelope.

2. Ductworkin ventilated attic spaces or
unvented attics with vapor diffusion
ports shall be buried within ceiling insulation

in accordance with Section
R403.3.5 and shall comply with the
following:

2.1 The ductwork leakage, as measured
either by a rough-in test of the supply
and  returnductworkor a  post-
construction duct system leakage test to
outside the building thermal envelope in
accordance with Section R403.3.7, is not
greater than 42.5 L/min (1.5 cubic feet
per minute) per 9.29 m? (100 square
feet) of conditioned floor area served by
the duct system.
2.2. The ceiling insulation R-
value installed against and above
the insulated ductwork is greater
than or equal to the proposed ceiling
insulation R-value, less the R-
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value of the insulation on
the ductwork.

3. Ductwork contained within wall or floor

assemblies  separating unconditioned

from conditioned space shall comply

with the following:

3.1. Acontinuous air barrier shall
be installed as part of the building
assembly between the ductwork an
d the unconditioned space.
3.2. Ductwork shall be installed in
accordance with Section R403.3.3.
Exception: Where the
building assembly cavities
containing ductwork have been air
sealed in accordance with Section
R402.5.1 and insulated in
accordance with Item 3.3, duct
insulation is not required.
3.3 Not less than R-10 insulation,
or not less than 50 percent of the
required insulation R-
value specified in Table R402.1.3,
whichever is greater, shall be
located between the ductworkgand
the unconditioned space.
3.4. Segments
of ductwork contained, withinythese
building assemblies), shall “not be
considered completely
inside conditioned
space for cempliance  with Section
R405.0r R406.

R403.3.5 Ductwork buried within ceiling

insulation.

Where supplyfand return ductwork is partially or

completely  “buried in ceiling insulation,

such ductworkshall comply with the following:

1. “They supply and return ductwork shall be

insulated with not less than R-8 insulation.

2. At all points along the ductwork, the sum of
the ceiling insulation R-value against and
above the top of the ductwork, and against
and below the bottom of the ductwork, shall
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be not less than R-19, excluding the R-
value of the duct insulation.

3. In Climate Zones OA, 1A, 2A and 3A, the
supply ductwork shall be completely buried
within ceiling insulation, insulated to an R-
value of not less than R-13 and ind€ompliance
with the vapor retardergrequirements
of Section  604.11 of  the International
Mechanical Code or Section M1601.4.6 of
the International  Residential Code, as
applicable.

Exception: Sections of the
supply ductworkthat are less than 914 mm
(3 feet) fromithe supply outlet.

4. In Climate¥Zones 0A, 1A, 2A and 3A where

installed 4h an unvented attic with vapor
diffusion ports, the supply ductwork shall be
completely buried within the insulation in
the ceiling assembly at the floor of the attic,
insulated to an R-value of not less than R-8
and in compliance with the vapor retarder

requirements of Section 604.11 of
the International Mechanical
Code or Section M1601.4.6 of

the International
as applicable.

Residential Code,

Exception: Sections of the supply ductwork that are

less than 914 mm (3 feet) from the supply outlet.
4.1. Air permeable insulation
installed in unvented attics shall
comply with Section R806.5 of
the International Residential Code.

R403.3.5.1 Effective R-value of deeply
buried ducts.
Where complying using Section  R405, sections
of ductwork that are installed in accordance
with Section R403.3.5 surrounded with blown-in
attic insulation having an R-value of R-30 or greater
and located such that the top of the ductwork is not
less than 89 mm (3.5 inches) below the top of the
insulation shall be considered as having
R403.3.6 Sealing.
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Ductwork, air-handling units and filter boxes shall be
sealed. Joints and seams shall comply with
the International Mechanical
Code or the International __Residential _Code, as
applicable.

R403.3.6.1 Sealed air-handling unit.
Air-handling units shall have a manufacturer’s
designation for an air leakage of not greater than 2
percent of the design airflow rate when tested in
accordance with ASHRAE 193-2014.

R403.4 Mechanical system piping insulation.
Mechanical system piping capable of carrying fluids
greater than 41°C (105°F) or less than 13°C (55°F)
shall be insulated to an R-value of not less than R-3.
R403.4.1 Protection of piping insulation.

Piping insulation exposed to weather shall be
protected from damage, including that caused by
sunlight, moisture, physical contact and wind. The
protection shall provide shielding from solar
radiation that can cause degradation of the
material and shall be removable not less than 1828
mm (6 feet) from the equipment for maintenance.
Adhesive tape shall be prohibited.

R403.5 Service hot water systems.

Energy conservation measures for service hot water
systems shall be in accordance with Sectiéns
R403.5.1 through R403.5.3.

R403.5.1 Heated water circulation,and temperature
maintenance systems.

Heated water circulation systems “shall be in
accordance with Section R403.5.1.2%" Heat trace
temperature maintenancemsystems shall be in
accordance with Section
R403.5.1.2. Automatic controls, temperature
sensors and pumpsishall be in a location with
access. Manual'centrols” shall be in a location
with ready access.

R403.5.1.1'Circulation systems.
Heatéd water circulation systems shall be provided
with, a“cireulation pump. Gravity and thermosyphon
circulation systems shall be prohibited. Controls
for'eirculating hot water system pumps shall
automatically turn off the pump when the water in
the circulation loop is at the desired temperature
and when there is no demand for hot water. The
system return pipe shall be a dedicated return pipe
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or a cold water supply pipe. Where a cold-water
supply pipe is used as the return pipe, a temperature
sensor connected to the controls shall be located on
the hot water supply not more than 305 mm (two
feet) from the connection to the cold-water supply,
pipe. The controls shall limit the temperaturg ofithe
water entering the cold-water piping to net greater
than 40°C (104°F).

R403.5.1.1.1 Demand recirculation water

systems.
Demand recirculation water systems shall have
controls that start the pump upon,receiving a signal
from the action of a user of afixture or appliance,
sensing the presence‘of a'liserefsa fixture or sensing
the flow of hot or tempeted water to a fixture fitting
or appliance. The cantrols shall limit pump operation
by:

1. Shutting “off the pump when the
temperature sensor detects one of the

following:

1.1. An increase in the water
temperature of not more than 5.6°C
(10°F) above the initial temperature
of the water in the pipe.
1.2. The temperature of the water in
the pipe reaches 40°C (104°F).

2. Limiting pump operation to a maximum of 5

minutes following activation.

3. Not activating the pump for at least 5
minutes following shutoff or when the
temperature of the water in the pipe
exceeds 40°C (104°F).

R403.5.1.2 Heat trace systems.

Electric heat trace systems shall comply
with |IEEE 515.1 or UL 515. Controls for such systems
shall automatically adjust the energy input to the
heat tracing to maintain the desired water
temperature in the piping in accordance with the
times when heated water is used in the occupancy.
R403.5.2 Hot water pipe insulation.

Insulation for service hot water piping shall comply
with Table R403.5.2 and be applied to the following:
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1. Piping 19.1 mm (3/4inch) and larger in
nominal diameter located inside
the conditioned space.

2. Piping located outside the conditioned
space.

3. Piping from the water heater to a
distribution manifold.

4. Piping located under a floor slab.
5. Buried piping.

6. Supply and return piping in circulating hot
water systems.

Exception: Cold water returns in demand
recirculation water systems.

TABLE R403.5.2 MINIMUM PIPE INSULATION
THICKNESS

R403.5.3 Drain water heat recovery units.

Where installed, drain water heat recovery units
shall comply with CSA B55.2. Drain water heat
recovery units shall be tested in accordance
with CSA B55.1. Potable water-side pressure loss of
drain water heat recovery units shall be less than
20.7 kPa (3 psi) for individual units connected,to'ene
or two showers. Potable water-side presstre loss of
drain water heat recovery units shall, be,less, than
13.8 kPa (2 psi) for individual units, connected to
three or more showers.

R403.6 Mechanical ventilation.

The buildings and dwelling units complying
with Section R402.5.1shall be provided
with mechanical ventilation that complies with the
requirements of,Sectiondv11505 of the International
Residential Codelor the International Mechanical
Code, as applicablé, ‘or with other approved means
of ventilatign. Qutdoor air intakes and exhausts shall
havefautomatic or gravity dampers that close when
thewentilation system is not operating.

R403:6.2 Fan efficacy for whole-house mechanical
ventilation systems and outdoor air ventilation
systems.

Fans used to provide whole-dwelling
mechanical ventilation shall meet the efficacy
requirements of Table R403.6.2 at one or more
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rating points. Fans shall be tested in accordance
with the test procedure referenced by Table
R403.6.2 and listed. The airflow shall be reported in
the product listing or on the label. Fan efficacy shall
be reported in the product listing or shall be derived
from the input power and airflow values repgrted in
the product listing or on the label. Fan efficacy \for
fully ducted HRV,, ERY,
balanced ventilation systems and in-line fans Jshall
be determined at a static pressure of not less than
50 Pa (0.2 inch water gauge ). Fansefficacyfor ducted
range hoods, bathroom and utility.,room fans shall be
determined at a static pressure.of not less than 25 Pa
(0.1 inch water gaugey).
TABLE R403.6.2 FAN_EFFICACY FOR WHOLE-HOUSE
MECHANICAL  VENTILATION SYSTEMS AND
OUTDOOR AIRVENTILATION SYSTEMS?
R403.6.3 Testing.
Mechanicalventilation systems shall be tested and
verified to ‘provide the minimum ventilation flow
rates regquired by Section R403.6, in accordance
with,ANSI/RESNET/ICC 380. Where required by
the cade official, testing shall be conducted by
an approved third party. A written report of the
fesults of the test shall be signed by the party
conducting the test and provided to the code official.
Exceptions:

1. Kitchen range hoods that are ducted to the

outside with ducting having a diameter of
152 mm (6 inches) or larger, a length of 3028
mm (10 feet) or less,and not more
than two 90-degree (1.57 rad) elbows or
equivalent shall not require testing.

2. A third-party test shall not be required
where the ventilation system has an
integrated diagnostic tool used for airflow
measurement, and a user interface that
communicates the installed airflow rate.

3. Where tested in accordance with Section
R403.6.4, testing of each mechanical
ventilation system is not required.

R403.6.4 Unit sampling.
For buildings with eight or
units or sleeping

more dwelling
units, the
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mechanical ventilation systems in the greater of
seven units or 20 percent of the total units shall be
tested. Tested systems shall include systems in a top
floor unit, systems in a ground floor unit, systems in
a middle floor unit, and the systems in the dwelling
unit or sleeping unit with the largest conditioned
floor area. Where buildings have fewer than
eight dwelling units or sleeping units, the
mechanical ventilation systems in each unit shall be
tested. Where the ventilation flow rate of a
mechanical ventilation system is less than the
minimum permitted rate, corrective actions shall be
taken, and the system retested until it passes. For
each tested dwelling unit or sleeping unit system
with a ventilation flow rate lower than the minimum
permitted, three additional systems, including the
corrected system, shall be tested.

R403.6.5 Intermittent exhaust control for
bathrooms and toilet rooms.
Where an exhaust system serving a bathroom or
toilet room is designed for intermittent operation,
the exhaust system controls shall include one or
more of the following:
1. A timer control with one or more delay

setpoints that automatically turns off
exhaust fans when the selected setpointgis
reached. Not fewer than one delay-off
setpoint shall be 30 minutes‘or I&ss.

2. Anoccupant sensor controlwith, one or
more delay setpointsmthat, automatically
turns off exhaust fans in@ccerdance with the
selected delay,setpoint, after all occupants
have vacated the'space. Not fewer than one
delay-off setpeint shall be 30 minutes or
less.

37 AV humiditys control with an adjustable
setpoint ranging between 50 percent or
more and 80 percent or less relative
humidity that automatically turns off
exhaust fans when the selected setpoint is
reached.

4. A contaminant control that responds to a
particle or gaseous concentration and
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automatically turns off exhaust fans when a
design setpoint is reached.

Manual off functionality shall not be used in lieu of
the minimum setpoint functionality required by this
section.

Exception: Bathroom and toilet room, exhaust
systems serving as an integral componentyof an
outdoor air ventilation system or ga“whele-house
mechanical ventilation system.

R403.7 Equipment sizing and efficiency rating.
Heating and cooling equipment shall be sized in
accordance with, ACCA Mahual S based
on building loads  calculated™ in  accordance
with ACCA Manual Jsor, other approved heating and
cooling calculation methodologies. New or
replacement _heating“ahd cooling equipment shall
have an efficiency rating equal to or greater than the
minimum “required by National law for the
geographic |location where the equipment is
iRstalled.

R403:7.1 Electric-resistance space heating.
Detached one- and two-family dwellings and
townhouses in Climate Zones 4 through 8 using
electric-resistance space heating shall limit the total
installed heating capacity of all electric-resistance
space heating serving the dwelling unit to not more
than 2.0 kW or shall install a heat pump in the largest
space that is not used as a bedroom.

R403.8 Systems serving multiple dwelling units.
Except for systems complying with Section R403.9,
systems serving multiple dwelling units shall comply
with Sections C403 and C404 of the International
Energy Conservation Code—Commercial Provisions
instead of Section R403.

R403.9 Mechanical systems located outside of the
building thermal envelope.

Mechanical systems providing heat outside of
the building thermal envelope of  a building shall
comply with Sections R403.9.1 through R403.9.4.
R403.9.1 Heating outside a building.

The section has been deleted

R403.9.2 Snow melt and ice system controls.

The section has been deleted

R403.9.3 Roof and gutter deicing controls.

The section has been deleted

R403.9.4 Freeze protection system controls.
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The section has been deleted

R403.10 Energy consumption of pools and spas.
The energy consumption of pools and permanent
spas shall be controlled by the requirements
in Sections R403.10.1 through R403.10.3.
R403.10.1 Heaters.
The electric power to heaters shall be controlled
by an on-off switch that is an integral part of the
heater mounted on the exterior of the heater in a
location with ready access, or external to and within
914 mm (3 feet) of the heater. Operation of such
switch shall not change the setting of the
heater thermostat. Such switches shall be in addition
to a circuit breaker for the power to the heater. Gas-
fired heaters shall not be equipped with
continuously burning ignition pilots.
R403.10.2 Time switches.
Time switches or other control methods that can
automatically turn heaters and pump motors off and
on according to a preset schedule shall be installed
for heaters and pump motors. Heaters and pump
motors that have built-in time switches shall be in
compliance with this section.
Exceptions:

1. Where public health standards require 24

hour pump operation.

2. Pumps that operate on-sité fenewable

energy and  waste-heatsrecevery % pool

heating systems.

R403.10.3 Covers.

Outdoor heated pools and/®utdoor permanent spas
shall be provided withya“vapos-retardant cover or
other approved vapor-retardant means.

Exception: Where more /than 75 percent of the
energy for heating, computed over an operation
season of net fewepthan 3 calendar months, is from
a heat pump onan.on-site renewable energy system,
covers og.other vapor-retardant means shall not be
required.

R403.11 Portable spas.

The™ energy consumption of electric-powered
portable spas shall be controlled by the
requirements of APSP 14.

R403.12 Residential pools and permanent
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residential spas.

Where installed, the energy consumption of
residential swimming pools and permanent
residential spas shall be controlled in accordange
with the requirements of APSP 15.

SECTION R404
ELECTRICAL POWER, LIGHTING AND
RENEWABLE ENERGY SYSTEMS

R404.1 Lighting equipment.
All permanently installed lumifiaires in residential
buildings shall use high-efficacy Wighting with a
minimum efficacy of& 45;umens per watt, or lamps
with a minimum efficacy.of 260 lumens per watt, in
line with the availability, ofSLED technologies in the
Caribbean market.
Exceptions:
1. Appliance. lamps (e.g., refrigerator, oven,
micrawave lighting).
2. Antimicrobial lighting used solely for disinfection.
3. Decorative fixtures or specialty lamps not
intended for general illumination.
4. ldminaires with a rated electric input < 5.0 watts
(raised from 3.0 watts to reflect practical Caribbean
market availability).
TABLE R404.1 LIGHTING POWER ALLOWANCES FOR
BUILDING EXTERIORS
R404.1.1 Exterior lighting.
Connected exterior lighting for Group R-2, R-3 and R-
4 residential buildings shall comply with Sections
R404.1.2 through R404.1.5.
Exceptions:
1.Detached one- and two- family dwellings.
2.Townhouses.
3.Group R-3 buildings that do not contain more
than two dwelling units.
4.Solar-powered lamps not connected to any
electrical service.
5.Luminaires controlled by a motion sensor.
6.Lamps and luminaires that comply
with Section R404.1.
R404.1.2 Exterior lighting power requirements.
The total exterior connected lighting power shall be
not greater than the exterior lighting power
allowance calculated in accordance with Section
R404.1.3. The total exterior connected lighting
power shall be the total maximum rated wattage of
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all lighting that is powered through the energy
service for the building.
Exceptions: Lighting used for the following
applications shall not be included.

1.Lighting approved for safety reasons.

2.Emergency lighting that is automatically off

during normal operations.

3.Exit signs.

4.Specialized signal, directional and marker

lighting associated with transportation.

5.Lighting for athletic playing areas.

6.Temporary lighting.

7.Lighting used to highlight features of art, public

monuments and the national flag.

8.Lighting for water features and swimming

pools.

9.Lighting controlled from within sleeping

units and dwelling units.

10.Lighting of the exterior means of egress as

required by the International Building Code.
Recommendation: The total exterior connected
lighting power for residential buildings shall be
limited to high-efficacy lighting (2 45 lumens per
watt) and controlled through automatic switching
(e.g., timers, photocells, or motion sensors) for non:
essential lighting. A prescriptive power allowance
calculation method (as in R404.1.3) shall be
considered optional for large-scale, multi-family
projects only.
Compliance can be optional for smallyhomes and
mandatory for the large projects( likeyapartments,
gated community, housing developments, multi
storey
R404.1.3 Exterior lighting power allowance.
The total area or length of each area type multiplied
by the value for thetareatype in Table R404.1 shall
be the lighting power (Watts) allowed for each area
type. For area,types not listed, the area type that
most closely represents the proposed use of the area
shall be,selected. The total exterior lighting power
allowancey(watts) shall be the sum of the base site
allowanee plus the watts from each area type.
Recommendation: To promote adoptability,
discount by 10% the values in table R404.1.
R404.1.4 Additional exterior lighting power.
Additional exterior lighting power allowances shall
be available for the building facades at 0.807 w/m?
(0.075 W/ft?) of gross above-grade wall area. These
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additional power allowances shall be used only for
the luminaires serving the facade and shall not be
used to increase any other lighting power
allowance.

R404.1.5 Gas lighting.

Gas-fired lighting appliances shall not be equipped
with a continuous pilot and shall be equipped with
an on-demand pilot, intermittent
ignition or interrupted ignition as definedy by ANSI|
Z21.20.

R404.2 Interior lighting controls.

All permanently installedsdaminaires shall be
controlled as required in Sections
R404.2.1 and R404.2.2;

Exception: Lighting gcontrols<shall not be required
for safety or security lighting.

R404.2.1 Habitable spaces.

All permanently installed luminaires in habitable
spaces shallyberecontrolled with a manual dimmer or
with an,automatic shutoff control that automatically
turns off lights within 20 minutes after all occupants
havey, left the space and shall incorporate
a manual control to allow occupants to turn the
lights on or off.

R404.2.2 Specific locations.

All permanently installed luminaires in garages,
unfinished basements, laundry rooms and utility
rooms shall be controlled by an automatic shutoff
control that automatically turns off lights within 20
minutes after all occupants have left the space and
shall incorporate amanual control to allow
occupants to turn the lights on or off.

R404.3 Exterior lighting controls.

Exterior lighting controls shall comply with Section
R404.3.1.

R404.3.1 Controls for individual dwelling units.
Where the total permanently installed exterior
lighting power is greater than 40 watts, the
permanently installed exterior lighting shall comply
with the following:

1.Lighting shall be controlled by a manual on and off
switch which permits automatic shut-off actions.
2.Lighting shall be automatically shut off when
daylight is present and satisfies the lighting needs.
3.Controls that override automatic shut-off actions
shall not be allowed wunless the override
automatically returns automatic control to its
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normal operation within 24 hours.

R404.4 Renewable energy certificate (REC)
documentation.

Where renewable energy generation is used to
comply with this code, the property owner or their
authorized agent shall provide documentation to the
code official confirming that the renewable energy
produced on-site is dedicated to the building’s own
consumption. In cases where renewable energy
certificates (RECs) or energy attribution certificates
(EACs) are issued, they shall be retained or retired on
behalf of the property owner. For small-scale
residential systems, submission of system
installation details and utility interconnection
approval shall be deemed sufficient documentation.

SECTION R405
SIMULATED BUILDING PERFORMANCE

R405.1 Scope.

This section establishes criteria for compliance
using simulated building performance analysis. Such
analysis shall include heating, cooling,
mechanical ventilation and service water-heating
energy only.Such analysis shall be limited
to dwelling units. Spaces other than dwelling units,in
Group R-2, R-3 or R-4 buildings shall comply
with Sections R402 through R404.

R405.2 Simulated building
performance compliance.
Compliance based on simulated, = building

performance requires that afbuilding®comply with
the following:

1.The requirements.ofithe\séctions indicated within
Table R405.2.

2.The proposed total, building thermal envelope
thermal conductance (TC) shall be less than or equal
to the requiredytotal building thermal envelope TC
usingsthe)prescriptive U-factors and F-factors from
Table,R2402.%.2 multiplied by 1.08 in Climate Zones 0,
1 ahdy2, and 1.15 in Climate Zones 3 through 8, in
accordance with Equation 4-2 and Section R402.1.5.
The_area-weighted maximum fenestration SHGC
permitted in Climate Zones 0 through 3 shall be 0.30.

For Climate Zones 0-2: T(P,vpo:ai design = 1.08 x T(‘p,ﬂmpm,e reference design
For Climate Zones 3-8: T(‘p,.opoxm design < 1.15% T('p,e:mpm,e reference design
Equation 4-2

3.For each dwelling unit with one or more fuel-
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burning appliances for space heating, water heating,
or both, the annual energy cost of the dwelling unit
shall be less than or equal to 80 percent of the annual
energy cost of the standard reference design. For all
other dwelling units, the annual energy cost of the
proposed design shall be less than or equal te, 85
percent of the annual energy cost of they,standard
reference design. For each dwelling unit with greater
than 465 m? (5,000 square feet)fofyliving space
located above grade plane, the annual energy cost of
the dwelling unit shall be reducedvby an additional 5
percent of annual energy cost,of the standard
reference design. Energy prices shall be taken from
an approved source, fStichwas” the US Energy
Information Administration’s State Energy Data
System prices and expenditures reports. Code
officials shall be permitted to require time-of-use
pricing in enérgy coestcalculations.

Exceptions:

1.The energy\use based on source energy expressed
in Btu orBtu per square foot of conditioned floor
area, shall be permitted to be substituted for the
energy cost. The source energy multiplier for
electricity shall be 2.51. The source energy
multipliers shall be 1.09 for natural gas, 1.15 for
propane, 1.19 for fuel oil, and 1.30 for imported
liquified natural gas.

2.The energy use based on site energy expressed in
Btu or Btu per square foot of conditioned floor area
shall be permitted to be substituted for the energy
cost.

TABLE R405.2 REQUIREMENTS

FOR SIMULATED BUILDING PERFORMANCE

R405.3 Compliance documentation.
The following compliance reports, which document
that the performance of the proposed design and
the performance of the as-built dwelling unit comply
with the requirements of Section R405, shall be
submitted to the code official.
1.A  compliance report in accordance
with Section R405.5.4.1 shall be submitted with
the application for the building permit.
2.A compliance report in accordance
with Section R405.5.4.2 shall be submitted
before a certificate of occupancy is issued.

R405.4 Calculation procedure.
Performance calculations shall be in accordance
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with Sections R405.4.1 through R405.4.3. Except as
specified by this section, the standard reference
design and proposed design shall be configured and
analyzed using identical methods and techniques.
R405.4.1 General.

Calculation procedures used to comply with Section
R405 shall use a software tool, approvedin
accordance with Section R405.5, capable of
calculating the annual energy consumption of all
building elements that differ between the standard
reference design and the proposed design.

R405.4.2 Residence specifications.

The standard reference design, proposed design and
as-built dwelling  unit shall be configured and
analyzed as specified by Table R405.4.2(1). Table
R405.4.2(1) shall include, by reference, all notes
contained inTable R402.1.3. Proposed U-factors
and slab-on-grade F-factors shall be taken
from Appendix RF, ANSI/ASHRAE/IES Standard 90.1-
2022 Appendix A, or determined using a method
consistent with  the ASHRAE  Handbook of
Fundamentals and shall include the thermal bridging
effects of framing materials.

TABLE R405.4.2(1) SPECIFICATIONS FOR  THE
STANDARD REFERENCE AND PROPOSED DESIGNS
TABLE R405.4.2(2) DEFAULT DISTRIBUTION SYSTEM
EFFICIENCIES FOR PROPOSED DESIGNS®

R405.4.3 Input values.

When calculations require input valles nat specified
by Sections R402, R403, R404 and R405)thoese input
values shall be taken from an approved,source.

R405.5 Calculation software tools.
Performance analysis tools™meeting the applicable

provisions of Sections
R405.5.1 through R405.5.4 shall be permitted to
be approved. Tools are permitted to

be approved hased on meeting a specified threshold
for a jurisdictions#Thecode official shall be permitted
to approve such teols for a specified application or
limited seope.
R405.5.1 Minimum capabilities.
Approved software tools shall include the following
capabilities:
1.Computer generation of the standard
reference design using only the input for
the proposed design. The calculation procedure
shall not allow the user to directly modify the
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building  component  characteristics  of
the standard reference design.
2.Calculation of whole-dwelling unit(as a
single zone) sizing for the heating and cooling
equipment in the standard reference
design residence in accordance with/Section
R403.7.
3.Hourly calculations of building operation,fora
full calendar year (8,760 hours),
4.Calculations that account for hourly variations
of indoor and outdoor temperaturesdand part-
load ratios on the performance of heating,
ventilating and air-canditioning equipment
based on climate‘and'@quipment sizing.
5.Printing of a code gfficial inspection checklist
listing each of(the proposed design component
characteristics from Table
R405.4.2(1) determined by the analysis to
provide compliance, along with their respective
performance ratings such as R-value, U-factor,
SHGE, HSPF2, AFUE, and UEF.
R405.5.2 Testing required by software vendors.
Prior to approval, software tools shall be tested by
the software vendor in accordance
with ANSI/ASHRAE 140-2020 Class I, Tier 1 test
procedures. 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 ANSI/ASHRAE 140-2020 test results, input
files and modeler reports for each tested version of
a software tool:
1.Test results demonstrating the software tool
was tested in accordance with ANSI/ASHRAE
140-2020.
2.The modeler report in ANSI/ASHRAE 140-2020,
Annex A2, Attachment A2.7.
R405.5.3 Algorithms not tested.
Algorithms not tested in accordance with Section
R405.5.2 shall be permitted in accordance
with ANSI/RESNET/ICC 301. Numerical settings not
tested, such as timestep duration and tolerances,
shall be permitted where they represent a higher
resolution than the numerical settings used for
testing.
R405.5.4 Compliance reports.
Approved software tools shall generate compliance
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reports in accordance with Sections

R405.5.4.1 and R405.5.4.2.

R405.5.4.1 Compliance report for permit

application.
A compliance report generated for
submission with the application for building
permit shall include the following:
1.Building street address or other building
site identification.
2.The name of the individual performing the
analysis and generating the compliance report.
3.The name and version of the compliance
software tool.
4.Documentation of all inputs to the software
used to produce the results  for
the standard reference design and the proposed
design.
5.A certificate indicating that the proposed
design complies  with Section R405.2.  The
certificate shall document the building
components’ energy specifications that are
included in the calculation including:
component-level insulation R-values  or U-
factors; duct
system and building thermal envelope air
leakage testing assumptions; and the typefand
rated efficiencies of proposed heating,.co0ling,
mechanical ventilation and  serVice ", water-
heating equipment to be installed. Where on-
site renewable energy systems,will be installed,
the certificate shall report) they type and
production size of the proposed system.
6.Where a site-specific*feport is not generated,
the proposed design,shall be based on the worst-
case orientation and configuration of the
rated dwelling unit.

R405.5.4.2 Compliance
certificate’of occupancy.
A compliange repofrt generated for submission prior
to obtainihg “the certificate of occupancy shall
in€ludethe following:
1:Building street address, or other building
site identification.
2.Declaration of the simulated building
performance path on the title page of the energy
report and the title page of the building plans.
3.A statement, bearing the name of the

report for
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individual performing the analysis and
generating the report, indicating that the as-
built building complies with Section R405.2.
4.The name and version of the compliange
software tool.

5.A site-specific energy analysis report thatiis in
compliance with the requirements_sof Section
R405.4, where all inputs for the proposed
design have been replaced in the'simulationwith
confirmed energy features of\ the as-
built dwelling unit.

6.A final confirmed certificate indicating
compliance based on 4'inspection,and a
statement indicating that the as-
built building complies with Section R405.2. The
certificate shall report the energy features that
were confirmed“to.be in the building, including
compongént-level insulation R-values or U-
factors;results from  any  required duct
system and building thermal envelope air
leakaged testing; andthe type and rated
efficiencies of the heating, cooling,
mechanical ventilation and  service  water-
heating equipment installed.

7.When on-site renewable energy systems have
been installed, the certificate shall report the
type and production size of the installed system.

SECTION R406
ENERGY RATING INDEX COMPLIANCE
ALTERNATIVE

R406.1 Scope.

This section establishes criteria for compliance using
an Energy Rating Index (ERI) analysis. Such analysis
shall be limited to dwelling units. Spaces other
than dwelling units in Group R-2, R-3 or R-4 buildings
shall comply with Sections R402 through R404.

R406.2 ERI compliance.
Compliance based on the ERI requires that the rated
design and as-built dwelling unit meet all of the
following:
1.The requirements of the sections indicated
within Table R406.2.
2.Maximum ER/ values
R406.5.
TABLE R406.2 REQUIREMENTS FOR ENERGY
RATING INDEX

indicated in Table
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R406.3 Building thermal envelope.

The proposed total building thermal
envelope thermal conductance (TC) shall be less than
or equal to therequired total building thermal
envelope TC using the prescriptive U-factors and F-
factors from Table R402.1.2 multiplied by 1.08 in
Climate Zones 0, 1 and 2, and by 1.15 in Climates
Zones 3 through 8, in accordance with Equation 4-
2 and Section  R402.1.5. The area-weighted
maximum fenestration SHGC permitted in Climate
Zones 0 through 3 shall be 0.30.

R406.4 Energy Rating Index.

The Energy Rating Index (ERI) shall be determined in
accordance with ANSI/RESNET/ICC 301. The
mechanical ventilation rates used for the purpose of
determining the ER/shall not be construed to
establish  minimum ventilation requirements  for
compliance with this code.

Energy used to recharge or refuel a vehicle used for
transportation on roads that are not on
the building site shall not be included in the ER/
reference design or the rated design.

R406.5 ERI-based compliance.
Compliance based on an ER/ analysis requires that
the rated design and each confirmed.as-
built dwelling unit be shown to have an ER/ less'than
or equal to the appropriate value indicated in‘Table
R406.5 where compared to the%ERIa, reference
design as follows:
1.Where on-site renewables @reWnotsinstalled,
the values under ENERGY4RATING INDEX NOT
INCLUDING OPP apply.
2.Where on-site renewables¥are installed, the
values under ENERGY, RATING INDEX WITH OPP
apply.
Exceptions:
1.Where the ERI analysis excludes on-site power
production (@PP), the values under ENERGY
RATING, INDEX*NOT INCLUDING OPP shall be
permitted to be applied.
2.Forsbuildings with 20 or more dwelling units,
where approved by the code official, compliance
shall be permitted using the Average Dwelling
Unit Energy Rating Index, as calculated in
accordance with ANSI/RESNET/ICC 301.
TABLE R406.5 MAXIMUM ENERGY RATING INDEX
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R406.6 Verification by approved agency.
Verification of compliance with Section R406 as
outlined in Sections R406.5 and R406.7 shall be
completed by an approved third party. Verification
of compliance  with Section  R406.2 shall  be
completed by the authority having jurisdiction or
an approved third-party inspection agency |lin
accordance with Section R107.4.

R406.7 Documentation.

Documentation of the software used to determine
the ERIand the parameters for the ERI reference
designshall be in accordance with Sections
R406.7.1 through R406.7.4.

R406.7.1 Compliance software tools.

Software tools usedwforydetermining ER/ shall be
approved software rating  toolsas  defined
by ANSI/RESNET/ICC 301. Software vendors shall
publish,s. on a “publicly available website,
documentationwthat the software tool has been
validated using the Class Il, Tier 1 test procedure
iMANSI/ASHRAE 140-2020.

R406:7.2 Compliance report.

Compliance software tools shall generate a report
that documents that the ER/ of the rated design and
as-built dwelling unit complies
with Sections R406.2 through R406.5. Compliance
documentation shall be created for the proposed
design and shall be submitted with the application
for the building permit. Confirmed compliance
documents of the as- built dwelling unit shall be
created and submitted to the code official for review
before a certificate of occupancy is issued.
Compliance reports shall include information in
accordance with Sections
R406.7.2.1 and R406.7.2.2.

R406.7.2.1 Proposed compliance report for
permit application.
Compliance reports submitted with the application
for a building permit shall include the following:
1.Building street address, or other building
site identification.
2.Declare ERI on title page and building plans.
3.The name of the individual performing the
analysis and generating the compliance report.
4.The name and version of the compliance
software tool.
5.Documentation of all inputs entered into the
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software used to produce the results for
the ERI reference design and the rated design.
6.A certificate indicating that the proposed
design has an ER/less than or equal to the
appropriate score indicated in Table
R406.5 when compared to the ERI reference
design. The certificate shall document the
building component energy specifications that
are included in the calculation, including:
component level
insulation R- values or U- factors; assumed duct
system and building thermal envelope air
leakage testing results; and the type and rated
efficiencies of proposed heating, cooling,
mechanical ventilation and  service  water-
heating equipment to be installed. Where on-
site renewable energy systems will be installed,
the certificate shall report the type and
production size of the proposed system.
7.When a site-specific report is not generated,
the proposed design shall be based on the worst-
case orientation and configuration of the
rated dwelling unit.

R406.7.2.2 Confirmed compliance report
for a certificate of occupancy.
A confirmed compliance report submitted( for
obtaining the certificate of occupancy shall be,made
site and address specific and include the following:
1.Building street address @r “ether building
site identification.
2.Declaration of ER/ on title page and,on building
plans.
3.The name of the jndividual performing the
analysis and generatingithesreport.
4.The name and version of the compliance
software tool.
5.Documerntation of all inputs entered into the
software, ‘Usedmto produce the results for
the ERI reference design and the as-
builtidwelling unit.
6.A final confirmed certificate indicating that
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the as-built building complies with
Sections R406.2, R406.4 and R406.5. The
certificate shall report the energy features that
were confirmed to be in the building,
including: component-level insulation R-
values or U-factors; results from any.
required duct
system and building thermal envelope air
leakage testing; andthe type% and rated
efficiencies of the heating, cooling,
mechanical ventilation, ands» servicé water-
heating equipment installed. Where on-site
renewable energy systemsshave been installed
on or in the buildingythe cestificate shall report
the type and production size of the installed
system.
R406.7.3 Renewabley, energy certificate (REC)
documentation.
Wherérenewable) energy power production is
included in the calculation of an ERI/, documentation
shall comply'with Section R404.4.
R406.7.4 Additional documentation.
The cade official shall be permitted to require the
following documents:
1.Documentation of the building component
characteristics of the ERI reference design.
2.A certification signed by the builder providing
the building component characteristics of
the rated design.
3.Documentation of the actual values used in the
software calculations for the rated design.
R406.7.5 Specific approval.
Performance analysis tools meeting the applicable
subsections of Section R406 shall be approved.
Documentation demonstrating the approval of
performance analysis tools in accordance
with Section R406.7.1 shall be provided.
R406.7.6 Input values.
Where calculations require input values not specified
by Sections R402, R403, R404 and R405, those input
values shall be taken from ANSI/RESNET/ICC 301.
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CHAPTER [RE] 5
EXISTING BUILDINGS

SECTION R501
GENERAL

R501.1 Scope.

The provisions of this chapter shall control
the alteration, repair, addition and change of
occupancy of existing buildings and structures.
R501.1.1 General.

Except as specified in this chapter, this code shall not
be used to require the removal, alteration or
abandonment of, nor prevent the continued use and
maintenance of, an
existing building or building system  lawfully  in
existence at the time of adoption of this
code. Unaltered portions of
the existing building or building supply system shall
not be required to comply with this code.

R501.2 Compliance.

Additions, alterations, repairs or changes of
occupancy to, or relocation of, an existing building,
building system or portion thereof shall comply
with Section R502, R503, R504 or R505,
respectively, in this code and the provisions for
alterations, repairs, additions and_ changes “of
occupancy or relocation, respectively, ¥in
the International _Building _Cede International
Existing Building Code, International Fire
Code, International Fuel Gass.Code, International
Mechanical Code, International Plumbing
Code, International Rroperty: Maintenance
Code, International’” Private 4 Sewage  Disposal
Code, International“Residential Code and NFPA 70,
as applicable. Changeswhere unconditioned space is
changed tolconditioned space shall comply
with Section"R501:6.

R501.3"'Maintenance.

Buildings and structures, and parts thereof, shall be
Mmaintained in a safe and sanitary condition. Devices
and systems that are required by this code shall be
maintained in conformance to the code edition
under which installed. The owner or the owner’s
authorized agent shall be responsible for the
maintenance of buildings and  structures. The
requirements of this chapter shall not provide the
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basis for removal or abrogation of energy
conservation, fire protection and safety systems and
devices in existing structures.

R501.4 New and replacement materials{

Except as otherwise required or pesmitted by, this
code, materials permitted by the applicable cade for
new construction shall be used. Like materials shall
be permitted for repairs, provided that ‘hazards to
life, health or property are fotycreated. Hazardous
materials shall not be used whereithe code for new
construction would notallowitheir use in buildings of
similar occupancy, ptfposerand location.

R501.5 Historic buildings.

Provisions fof “this code relating to the
construction,repdir, alteration, restoration and
movement '\ of  structures, andchange of
occupaney.shall not be mandatory for historic
buildings provided that a report has been submitted
to the code official and signed by the owner,
a registered design professional, or a representative
of the State Historic Preservation Office or the
historic preservation authority having jurisdiction,
demonstrating that compliance with that provision
would threaten, degrade or destroy the historic
form, fabric or function of the building.

R501.6 Change in space conditioning.

Any unconditioned or low-energy space that is
altered to become conditioned space shall be
required to be brought into full compliance
with Section R502.

Exception: Where the simulated performance option
in Section R405 is used to comply with this section,
the annual energy cost of the proposed design is
permitted to be 110 percent of the annual energy
cost otherwise allowed by Section R405.2.

SECTION R502
ADDITIONS
R502.1 General.
Additions 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 portion
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of the existing building or building system to comply
with this code. Additions shall not create an unsafe
or hazardous condition or overload
existing building systems.  An addition shall  be
deemed to comply with this code where
the addition alone complies, where the
existing building and addition comply with this code
as a single building, or where the building with
the addition does not use more energy than the
existing building. Additions shall be in accordance
with Section R502.1.1 or R502.1.2.

R502.2 Prescriptive compliance.
Additions shall comply
R502.2.1 through R502.2.5.
R502.2.1 Building thermal envelope.
New building thermal envelope assemblies that are
part of the addition shall comply with Sections
R402.1, R402.2, R402.4.1 through R402.4.5, and
R402.5.
Exception: New building thermal envelope
assemblies are exempt from the requirements of
Section R402.5.1.2.
R502.2.2 Heating and cooling systems.
HVAC ductwork newly  installed as part of
an addition shall comply with Section R403.
Exception: Where ductwork from an existing heating
and cooling system is extended to
an addition, Sections R403.3.7 and ‘R403.3.8 shall
not be required.
R502.2.3 Service hot water systems.
New service hot water systems'thatare part of
the addition shall comply with{Section"R403.5.
R502.2.4 Lighting.
New lighting systemsy¢ that are part of
the addition shall camply'with Section R404.1.
R502.2.5 Additional enhergy efficiency credit
requirementsforadditions.
Additions shall"scomply with sufficient measures
fromTable R408.240 achieve not less than
threejcredits. Alterations to the existing
building that are not part of the addition but are
permitted with an addition shall be permitted to be
usedsto achieve this requirement.
Exceptions:

1. Additions that the building’s

total conditioned floor area by less than 25

with Sections

increase

percent.
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2. Additions that do not include the addition or
replacement of equipment covered
in Section R403.5 or R403.7.

3. Additions that do not increase conditioned,
space.

4. Where the addition alone or (the existing
building and addition together comply
with Section R405 or R406.

SECTION R503
ALTERATIONS

R503.1 General.

Alterations to any building or structure shall comply
with the requirements of the code for new
construction; witheut requiring the unaltered
portians ‘of ‘the existing building or building system
to comply with this code. Alterations shall be such
that thewexiSting 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 shall not create an unsafe or hazardous
condition or
overload existing building systems. Alterations shall
be such that the existing building or structure does
not use more energy than the existing building or
structure prior to
the alteration. Alterations to existing buildings shall
comply with Sections R503.1.1 through R503.1.5.
R503.1.1 Building thermal envelope.

Alterations of existing building thermal
envelope assemblies shall comply with this section.
New building thermal envelope assemblies that are
part of the alteration shall comply with Section
R402. The R-value of insulation shall not be reduced,
nor the U-factor of a building thermal
envelope assembly  increased as  part of
a building thermal envelope alteration except where
the building after the alteration complies
with Section R405 or R406.

Exception: The following alterations shall not be
required to comply with the requirements for new
construction provided that the energy use of the
building is not increased:
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1. Storm windows installed over
existing fenestration.
Roof recover.
Surface-applied window film installed on
existing single pane fenestration assemblies
to reduce solar heat gain provided that the
code does not require the glazing or
fenestration assembly to be replaced.

4. Roof

assembly insulation is integral to or located

replacement where roof

below the structural roof deck.

R503.1.1.1 Fenestration alterations.

Where new fenestration area is added to an existing
building, the new fenestration shall  comply
with Section R402.4. Where some or all of an
existing fenestration unit is replaced with a
new fenestration product, including sash and
glazing, the replacement fenestration unit shall meet
the applicable requirements for U-factor and solar
heat gain coefficient (SHGC) as specified in Table
R402.1.3. Where more than one
replacement fenestration unit is to be installed, an
area-weighted average of the U-factor, SHGC or both
of all replacement fenestration units shall be™an
alternative that can be used to show compliance:

R503.1.1.2 Roof, ceiling ~ and, attic

alterations.
Roof, ceiling and attic insulation shall comply with
Section R402.1. Alternatively, “\where limiting
conditions prevent compliance with Section R402.1,
an approved design that/mihimizes deviation from
Section R402.1 shall"beyprovided for the following
alterations:
1. An alteration to roef/ceiling construction other
than reroofing where existing insulation located
below themroof .déck, or an attic floor above
conditioned spacewdoes not comply with Table
R402¢1.3:
2.m. ROOf ,replacements or a roof alteration that
includes removing and replacing the roof covering
where the roof assembly includes insulation entirely
above the roof deck. Where limiting conditions
require use of an approved design to minimize
deviation from Section R402.1 for a Group R-2
building, a registered design professional or other
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approved source shall provide construction
documents that identify the limiting conditions and
the means to address them.

3. Conversion of an unconditioned attic space into
conditioned space.

4. Replacement of ceiling finishes exposing £avities
or surfaces of the roof/ceiling.

R503.1.1.3 Above-grade wall.alterations.
Above-grade wall alterations shall comply With the
following as applicable:

1. Where wall -cavitiesare exposed, the
exposed cavities shalh, be filled with
insulation complying with Section

R303.1.4. New “cavities created shall be
insulated (lin \accordance with Section
R402.1%Fk

minimizes

an approved design that
deviation from Section
R402.1¥An interior vapor retarder shall be
provided where required in accordance

with Section R702.7 of the International

Residential ~ Code or Section 1404.3 of
the International  Building  Code, as
applicable.

2. Where exterior wall coverings

and fenestration are added or replaced for
the full extent of any exterior facade of one
or more elevations of
the building, continuous insulation shall be
provided where required in accordance
with Section R402.1 or the wall insulation
shall be in accordance
with an approved design  that minimizes
deviation from Section R402.1. Where

specified,

the continuous
insulation requirement also shall comply
with Section R702.7 of the International
Residential Code. Replacement exterior wall

coverings shall comply with the water-

resistance requirements of Section
R703.1.1 of the International Residential

Code or Section 1402.2 of the International
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Building  Code, as applicable, and
manufacturers’ instructions.

3. Where new interior finishes or exterior wall
coverings are applied to the full extent of any
exterior wall assembly of mass construction,
insulation shall be provided in accordance
with Section R402.1 or an approved design
that minimizes deviation from Section
R402.1.

R503.1.1.4 Floor alterations.
Where cavities in a floor or floor overhang are
exposed and the floor or floor overhang is part of the
building thermal envelope:

The floor or floor overhang shall comply with
Section R402.1 where practical and feasible.

Where site conditions, structural limitations, or
local climate make full compliance impractical, an
approved alternative design shall be permitted.
Acceptable alternatives include:

1. Partial insulation upgrades (minimum 50-70% of
R-value in Table R402.1.3).

2. Use of reflective barriers or ventilation strategies
in lieu of full insulation in tropical climates.

3. Exemptions for minor repairs (<25.m? /(~270 ft2
exposed area) or non-conditioned, spaces. (e.g.,
storage, utility).

R503.1.1.5 Below-grade wall alterations.
Where an unconditioned below-grade space is
changed to conditioned space;.or where building
thermal envelope walls,englosing such below-grade
space are altered:
1. The walls shall,comply with Section R402.1

wherelpractical and feasible.

2. Where ‘climate conditions, construction
type, orsite’limitations make full compliance
impractical, an approved alternative design
shall be permitted.

Acceptable alternatives include:
1. Partial insulation

(minimum 50-70% of R-value in
Table R402.1.3).

upgrades
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2. Use of waterproofing, reflective
coatings, or ventilation in lieu of
full insulation, recognizing limited
thermal load impact of below-
grade walls in tropical climates.

3. Exemptions for minor “repairs
(<25% of wall area altered) or non®
habitable spaces (e.g.,\storage
rooms, utility areas).

R503.1.1.6 Air barrier.
Altered building thermal envelope assemblies shall
be provided with antairgbarrier_in accordance with
Section R402.5, to the extent practical.
The air barrier needy not be continuous with
unaltered portions ofithe building thermal envelope.
Testing requiféments)of Section R402.5.1.2 shall not
apply#Inropical €ARICOM climates, where natural
ventilation is\widely used, alternative measures such
as sealing of visible cracks, joints, and penetrations
shall be deemed acceptable compliance.
Exemptions:
1. Minor alterations that do not expose envelope
cavities (e.g., window/door replacement only).
2. Structures designed primarily for natural
ventilation where airtightness provides little
efficiency benefit.

R503.1.2 Heating and cooling systems.

New heating and cooling systems and ductwork that
are part of the alteration shall comply with Section
R403 and this section. Alterations to existing heating
and cooling systems and ductwork shall comply with
this section.

Exception: Where ductwork from an existing heating
and cooling system is extended.

R503.1.2.1 Ductwork.
HVAC ductwork newly installed as part of
an alteration shall comply with Section R403.
Exception: Where ductwork from an existing heating
and cooling system is extended.

R503.1.2.2 System sizing.
New heating and cooling equipment that is part of
an alteration shall be sized in accordance
with Section R403.7 based on the existing
building features as modified by the alteration.
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Exception: 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 remaining portions of the
existing heating or cooling system.

R503.1.2.3 Duct system leakage.

Where  analterationincludes any of the
following, duct systems shall be tested in accordance
with Section R403.3.7 and shall have a total leakage
less than or equal to 339.9 L/min (12.0 cubic feet per
minute) per 9.29 m? (100 square feet) of conditioned
floor area:

1. 1.Twenty-five percent or more of the

registers that are part of the duct system are
relocated.

2. 2.Twenty-five percent or more of the total
length of all ductworks in the duct system is
relocated.

3. 3.The total length of all ductworksin
the duct system is increased by 25 percent or
more.

Exception: Duct systems located entirely inside
a conditioned space in accordance with Section
R403.3.4.

R503.1.2.4 Controls.
New heating and cooling equipmentithat,is ‘part of
the alteration shall comply with Sections
R403.1 and R403.2.
R503.1.3 Service hot water systems.
New service hot water systems that are part of
the alteration shall comply,with,Section R403.5.
R503.1.4 Lighting.
New lighting systems that are part of
the alteration shall comply with Section R404.1.
Exception: Alterations that replace less than 50
percent of theyluminaires in a space, provided that
such alteratiens do not increase the installed interior
lighting power.
R503.1.5'Additional efficiency credit requirements
for substantial improvements.
Substantial  improvements shall comply  with
sufficient measures from Table R408.2 to achieve
not less than three credits.
Exceptions:
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1. Alterationsthat are permitted with

an addition complying with Section
R502.2.5.
2. Alterations that comply with Section

R405 or R406.

3. Substantial improvementsthat _do ‘ot
include the addition or replacement |of
equipment covered in/ eitherSection
R403.5 or R403.7.

SECTION R504
REPAIRS

R504.1 General.

Buildings, structunes amndparts thereof shall be
repaired in complianee with Section R501.3 and this
section. Werk “en, nondamaged components
necessaryy, for the required repair of damaged
compenentsishall be considered to be part of
the repair and shall not be subject to the
requirements for alterations in this chapter. Routine
maintenance required by Section R501.3,
ordinary repairs exempt from permit, and
abatement of wear due to normal service conditions
shall not be subject to the requirements
for repairs in this section.

R504.2 Application.
For the purposes of this code, the following shall be
considered to be repairs:
1.Glass-only replacements in an existing sash
and frame.
2.Roof repairs.
3.Repairs where only the bulb, ballast or both
within the existing luminaires in a space are
replaced provided that the replacement does
not increase the installed interior lighting power.

SECTION R505
CHANGE OF OCCUPANCY OR USE

R505.1 General.

Any space that is converted to a dwelling unit or
portion thereof from another use or occupancy shall
comply with this chapter.

Exception: Where

the simulated building performance option

in Section R405 is used to comply with this section,
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the annual energy cost of the proposed design is Any unconditioned or low-energy space that is
permitted to be 110 percent of the annual energy altered to become a conditioned space shall comply
cost allowed by Section R405.2. with Section R501.6.

R505.1.1 Unconditioned space.
CHAPTER [RE] 6

REFERENCED STANDARDS

2024 IECC shall apply. Q

O
o
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CONVERSION TABLE
Sl Unit [-P Unit Conversion
Factor

1 cop 3.412969283 EER BTU /Wh (BTUh-1/W) 0.293

1 EJ 0.947867299 quad (10% Btu) 1.055

1 g 15.43209877 grain (1/7000 Ib) 0.0648

1 g 0.035273369 ounce (mass, avoirdupois) 28.35

1 g 0.002204624 Ib (avoirdupois, mass) 453.592

1 g/kg 6.993006993 gr/lb 0.143

1 g/md 0.058479532 gr/gal 17.1

1 ha 2.470966148 acre (43,560 ft?) 0.4047

1 J 0.000947817 Btu (International Table) 1055.056

1 J 0.000948452 Btu (thermochemical) 1054735

1 J 0.239005736 calorie (thermochemical) 4.184

1 J 0.737463127 ft-1bs (work) 1356

1 J/kg 0.334448161 ft:Ib¢/Ib (specific energy) 2.99

1 J/m? 8.80551E-05 Btu/ft? (International 11,356.53
Table)

1 J/m?3 2.68392E-05 Btu/ft (International 37,258.95
Table)

1 J/m3 3.58787E-06 Btu/gal 278,717.18

1 kg 2.20462442 Ib (avoirdupois, mass) 0.453592

1 kg/(Pa-s-m) 6.87938E+11 pert inch (permeability 1.45E-12
at 32°F)

1 kg/(Pa-s-m?) 17478392337 perm (permeance at 32°F) 5.7214E-11

1 kg/m? 0.204918033 Ib/ft? 4.88

1 kg/m?3 0.133526466 ounce (avoirdupois) per 7.489152
gallon

1 kg/m?3 0.0625 Ib/ft3 (density r) 16

1 kg/m?3 0.008333333 Ib/gallon 120

1 kg/s 7936.507937 Ib/h 0.000126

1 kg/s 132.2926313 Ib/min 0.007559

1 kiJ/(kg-K) 0.238845897 Btu/lb-°F (specific heat c,) 4.1868

1 ki/kg 0.429922614 Btu/lb 2.326

1 kJfm3 0.471947444 kW/1000 cfm 2.11888

1 km 0.62150404 mile 1.609

1, %N 0.224719101 kip (1000 Iby) 4.45

1 kPa 0.009869233 atmosphere (standard) 101.325

1 kPa 0.01 bar 100

1 kPa 0.295298842 in. of mercury (60°F) 3.3864

1 kPa 10 millibar 0.1

1 kPa 7.518796992 mm of mercury (60°F) 0.133

1 kPa 0.145032632 psi 6.895

1 kw 0.101936799 horsepower (boiler) (33, 9.81
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kw
kw

kw

Mg; t (tonne)
MJ
M)
mi
mL
mL

mL

mL/J
mL/s
mL/s

mm

1.341021859
3.517411185

0.284333239

0.006289308

0.035314667
0.264172037

1.056747332
1.472537182

2.118881993
0.035314669

15.84786054
0.092903044
3.280839895
10.76391505

0.107639151
1.196029183
0.000247104
6.451612903
5.678269264

6.325162699

28.37732765
35.31073446
1000

2113.378531
1.307873398

0.984207408
1
1.10231221
0.277777778
0.009478673
0.061022493

0.033783784
0.066666667

0.2

55.86592179
0.952380952
3.661434477

0.00328084
0.039370079

horsepower (550 ft-lbs/s)  0.7457
Ib/h [steam at 212°F 0.2843
(100°C)]

ton, refrigeration (12,000 3.517
Btu/h)

barrel (42 U.S. gal, 159
petroleum)

ft3 28.316846
gallon (U.S., 231 in3) 3.785412
quart (liquid, U.S.) 0.9463
gpm/ft? 0.6791
ft3/min, cfm 0.471947
ft3/s, cfs 28.316845
gpm 0.0631
footcandle 10.76391
ft 0.3048

ft? 0.092903
square (400 ft2) 9.2903
yd? 0.8361
acre (43,560 ft?) 4046.873
clo 0.155
ft2-h-°F/Btu (thermal 0.17611
resistance R)

barrel (42 U.S. gal, 0.1580987
petroleum)

bushel (dry, U.S.) 0.0352394
ft3 0.02832
litre 0.001

pint (liquid, U.S.) 4.73E-04
yd3 0.7646
ton, long (2240 Ib) 1.016046
ppm (by mass) 1

ton, short (2000 Ib) 0.907184
kWh 3.6

therm (U.S.) 105.5

in® (volume) 16.3874
ounce (liquid, U.S.) 29.6
tablespoon 15

(approximately)
teaspoon (approximately) 5

gpm/ton refrigeration

gph
in3/min (SCIM)

ft
inch

0.0179
1.05
0.273117

304.8
254
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1 mm/m =

1 mPa =
1 mPa-s =

1 mPa-s =

PR R R R R R R R R R R R R

e e O = =Y
=
1

2 222
|

N/m =

Pa =
Pa =
Pa =
Pa =
Pa =
Pa =
Pa/m =
Pa-s =

1.200480192

0.001550003
0.007518797

2.418964683

0.000671141

100000

0.101936799
3.597122302
0.224808924

0.06852178
0.737562121
10

0.00033456

0.004018647
0.102040816
0.020876827

0.007518797
0.01019368
0.020885434

3.412141286
0.022747642
0:014217256
44.24778761

0.577789205
6.933471263

0.176110194

0.316998305
0.017196905
0.092936803

in/100 ft, thermal
expansion coefficient

in2

micron (mm) of mercury
(60°F)
centipoise
viscosity m)
Ib/ft-h (dynamic viscosity
m)

Ib/ft-s (dynamic viscosity
m)

dyne

kilopond (kg force)

ounce (force or thrust)

Ib¢ (force or thrust)

Ib¢/ft (uniform load)

ft-Ib¢ (torque or moment)

(dynamic

dyne/cm?

ft of water

in. of water (60°F)
mm of water (60°F)
Ibe/ft2

torr (1 mm Hg at 0°C)
ft'of water per 100 ft pipe
Ibss/ft? (dynamic viscosity
m)

Btu/h

EDR hot water (150 Btu/h)
EDR steam (240 Btu/h)
ft-lb¢/min (power)

Btu-ft/h-ft>°F

Btu-in/h-ft2-°F
conductivity k) .
Btu/h-ft2°F (overall heat
transfer coefficient U)
Btu/h-ft?

met

(thermal

watt per square foot

FDCAD CREEBC

0.833

645.16
133

0.4134

1490

1.00E-05
9.81
0.278
4.448222

1445939
1.355818
0.1

2989
248.84
9.8
47.9

133
98.1
47.88026

0.2930711
43.9606
70.33706
0.0226

1.730735
0.1442279

5.678263

3.154591
58.15
10.76
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CARICOM REGIONAL ORGANISATION FOR STANDARDS AND QUALITY

The CARICOM Regional Organisation for Standards and Quality (CROSQ) was gestablished as
an Inter-Governmental Organisation through an agreement signed by fourteen Member States
of the Caribbean Community (CARICOM). CROSAQ is the regional centre for promoting efficiency
and competitive production in goods and services, through the process efsstandardisation and
the verification of quality. It is the successor to the Caribbean Common Market Standards
Council (CCMSC) and supports the CARICOM mandate in the expansion of intra-regional and
extra-regional trade in goods and services.

CROSAQ is mandated to represent the interests of the regionyin,international and hemispheric
standards work, to promote the harmonisation of metrology Systems and standards, and to
increase the pace of development of regional standards fonthe‘sustainable production of goods
and services in the CARICOM Single Market and(Economy (CSME), and the enhancement of
social and economic development.

CROSAQ VISION:
A global leader transforming lives through an innovative and sustainable Quality Infrastructure.

CROSQ MISSION:

To transform lives by delivering fit-for-purpose standards, metrology, accreditation and reliable
conformity assessment solutions that promote collaboration, enhance trust-in-trade, foster
reliability and consistency thereby improving the quality of CARICOM’s products and services.
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