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EFFECTIVE USE OF THE CARICOM REGIONAL ENERGY EFFICIENCY BUILDING CODE

The CARICOM Regional Energy Efficiency Building Code (CREEBC) is a model code that regulates
minimum energy conservation requirements for new buildings. The CREEBC addresses energy conservation
requirements for all aspects of energy uses in both commercial and residential construction, including heating
and ventilating, lighting, water heating, and power usage for appliances and building systems.

The CREEBC is a design document. For example, before one constructs a building, the designer
must determine the minimum insulation R-values and fenestration U-factors for the building exterior envelope.
Depending on whether the building is for residential use or for commercial use, the CREEBC sets forth minimum
requirements for exterior envelope insulation, window and door U-factors and SHGC ratings, duct insulation;
lighting and power efficiency, and water distribution insulation.

Arrangement and Format of the CREEBC 2024

The CREEBC contains two separate sets of provisions—one for commercial buildings.and one for
residential buildings. Each set of provisions is applied separately to buildings~within their scope. The
CREEBC—Commercial Provisions apply to all buildings except for residential buildings three stories
or less in height. The CREEBC—Residential Provisions apply to detached one- and two-family dwellings and
multiple single-family dwellings as well as Group R-2, R-3 and R-4 buildings three stories or less in height.
These scopes are based on the definitions of “Commercial building” and “Residential building,” respectively, in
Chapter 2 of each set of provisions. Note that the CREEBC Commercial Provisions therefore contain provisions
for residential buildings four stories or greater in height. Each set of provisions is divided into five different parts:

Chapters Subjects
1-2 Administration and definitions
3 Climate zones and general materials requirements
4 Energy efficiency requirements
5 Existing buildings
6 Referenced standards

The following is a chapter-by-chapter synopsis-of the scope and intent of the provisions of the
International Energy Conservation Code and applies to both the commercial and residential energy
provisions:

Chapter 1 Scope and Administration. This chapter contains provisions for the application,
enforcement and administration of subsequent requirements of the code. In addition to establishing the scope
of the code, Chapter 1 identifies which buildings and structures come under its purview. Chapter 1 is largely
concerned with maintaining “due process of law” in enforcing the energy
conservation criteria contained in the body of this code. Only through careful observation of the
administrative provisions can the code official reasonably expect to demonstrate that “equal protection under

the law” has beenprovided.

Chapter 2 _Definitions. Chapter 2 is the repository of the definitions of terms used in the body of
the code. Codes are technical documents and every word, term and punctuation mark can impact
the meaning,of the code text and the intended results. The code often uses terms that have a unique meaning
in the code and the code meaning can differ substantially from the ordinarily understood meaning of the term
as used outside of the code.

The terms defined in Chapter 2 are deemed to be of prime importance in establishing the meaning and intent
of the code text. The user of the code should be familiar with and consult this chapter because the definitions
are essential to the correct interpretation of the code and the user may not be aware that a term is defined.

Additional definitions regarding climate zones are found in Tables 301.3(1) and (2). These are not
listed in Chapter 2.

Where understanding of a term’s definition is especially key to or necessary for understanding of
a particular code provision, the term is shown in italics. This is true only for those terms that have a meaning
that is unique to the code. In other words, the generally understood meaning of a term or phrase might not be
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sufficient or consistent with the meaning prescribed by the code; therefore, it is essential that the code-defined
meaning be known.

Guidance regarding tense, gender and plurality of defined terms as well as guidance regarding
terms not defined in this code is provided.

Chapter 3 General Requirements. Chapter 3 specifies the climate zones that will serve to establish the
exterior design conditions. In addition, Chapter 3 provides interior design conditions that are used as a basis
for assumptions in heating and cooling load calculations, and provides basic material requirements for
insulation materials and fenestration materials.

Climate has a major impact on the energy use of most buildings. The code establishes many requirements
such as wall and roof insulation R-values, window and door thermal transmittance (U-factors) and provisions
that affect the mechanical systems based on the climate where the building located. This.chapter contains
information that will be used to properly assign the building location into the correct climate zone and is used
as the basis for establishing or eliminating requirements.

Chapter 4 Energy Efficiency. Chapter 4 of each set of provisions contains the technical requirements for
energy efficiency.

Commercial Energy Efficiency. Chapter 4 of the CREEBC—Commercial Provisions contains
the energy-efficiency-related requirements for the design ands construction of most types of
commercial buildings and residential buildings greater than threestories in height above grade.
This chapter defines requirements for the portions of the building and building systems that
impact energy use in new commercial construction and. news residential construction greater
than three stories in height, and promotes the effective use-.of.energy. In addition to energy conservation
requirements  for  the building envelope, this chapter  contains requirements  that
impact energy efficiency for the HVAC systems, the electrical systems and the plumbing systems. It should be
noted, however, that requirements are contained in other.codes that have an impact on energy conservation.
For instance, requirements for water flow rates are regulated by the International Plumbing Code.

Residential Energy Efficiency. Chapter 4 of ‘the CREEBC—Residential Provisions contains the
energy-efficiency-related requirements for. the design and construction of residential buildings
regulated under this code. It should=~be‘ noted that the definition of a residential building in this
code is unique for this code. In this.code; a residential building is a detached one- and two-family
dwelling and multiple single-family . dwellings as well as R-2, R-3 or R-4 buildings three stories or
less in height. All other buildings,.  including residential buildings greater than three stories in
height, are regulated by the energy conservation requirements in the CREEBC—Commercial Provisions. The
applicable portions of a. residential building must comply with the provisions within
this chapter for energy. efficiency. This chapter defines requirements for the portions of the
building and building systems that impact energy use in new residential construction and promotes the
effective use of _lenergy. The provisions within the chapter promote energy efficiency
in the building envelope, the heating and cooling system and the service water heating system of
the building.

Chapter 5 Existing Buildings. Chapter 5 of each set of provisions contains the technical energy efficiency
requirements. for existing buildings. Chapter 5 provisions address the maintenance of buildings in compliance
with the code as well as how additions, alterations, repairs and changes of occupancy need to be addressed
fromthe standpoint of energy efficiency. Specific provisions are provided for historic buildings.

Chapter 6 Referenced Standards. The code contains numerous references to standards that are used to
regulate materials and methods of construction. Chapter 6 contains a comprehensive list of all standards that
are referenced in the code. The standards are part of the code to the extent of the reference to the standard.
Compliance with the referenced standard is necessary for compliance with this code. By providing specifically
adopted standards, the construction and installation requirements necessary for compliance with the code can
be readily determined. The basis for code compliance is, therefore, established and available on an equal
basis to the code official, contractor, designer and owner.

Chapter 6 is organized in a manner that makes it easy to locate specific standards. It lists all of the referenced
standards, alphabetically, by acronym of the promulgating agency of the standard. Each agency’s standards
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are then listed in either alphabetical or numeric order based on the standard identification. The list also contains
the title of the standard; the edition (date) of the standard referenced; any addenda included as part of the ICC
adoption; and the section or sections of this code that reference the standard.

How to Read This Document

This document uses colour coding to distinguish between different types of content and edits made during
the review process. Please refer to the guide below when reading:

e Black — This is considered same as IECC 2018 text, presented exactly as it appears in 2018 version.

. text, presented exactly as it appears in 2024 version.
e Blue — Rationale / Suggestion, providing reasoning, clarifications, or recommendations.

e Green — Modified IECC 2024 text, reflecting tailored adjustments, edits, or proposed changes.

This structure allows the reader to clearly see:
1. What has been carried forward from IECC 2018 to be considered in CREEBC 2024

2. What has been excluded in proposed CREEBC 2024
3. The exact text from IECC 2024 proposed in CREEBC 2024
4. The rationale or suggestions behind decisions (either 1 or 2 or 3)

The final modified version of IECC 2024 for adoption proposed. to.be considered in CREEBC 2024

IECC 2024
The IECC 2024 can be found at: https://codes.iccsafe.org/content/IECC2024P1

Abbreviations and Notations
The following is a list of common abbreviations and units of measurement used in this code. Some of the
abbreviations are for terms defined in Chapter 2. Others are terms used in various tables and text of the code.

AFUE Annual fuel utilization efficiency
bhp Brake horsepower (fans)

Btu British thermal unit

Btu/h-ft2 Btu per hour per square foot
C-factor See Chapter:2—Definitions
CDD Cooling degree days

cfm Cubic feet per minute

cfm/ft2 Cubic feet per minute per square foot
Ci Continuous insulation

COP Coefficient of performance
DCV Demand control ventilation

°C Degrees Celsius

°F Degrees Fahrenheit

DWHR Drain water heat recovery

DX Direct expansion

Ec Combustion efficiency

Ev Ventilation efficiency

Et Thermal efficiency

EER Energy efficiency ratio

EF Energy factor

ERI Energy rating index

F-factor See Chapter 2—Definitions
FDD Fault detection and diagnostics
FEG Fan efficiency grade

FL Full load

ft2 Square foot
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gpm Gallons per minute

HDD Heating degree days

hp Horsepower

HSPF Heating seasonal performance factor
HVAC Heating, ventilating and air conditioning
IEER Integrated energy efficiency ratio

IPLV Integrated Part Load Value

Kg/m2 Kilograms per square meter

kW Kilowatt

LPD Light power density (lighting power allowance)
L/s Liters per second

Ls Liner system

m2 Square meters

MERV Minimum efficiency reporting value
NAECA National Appliance Energy Conservation Act
NPLV Nonstandard Part Load Value

Pa Pascal

PF Projection factor

pcf Pounds per cubic foot

psf Pounds per square foot

PTAC Packaged terminal air conditioner
PTHP Packaged terminal heat pump

R-value See Chapter 2—Definitions

SCOP Sensible coefficient of performance
SEER Seasonal energy efficiency ratio

SHGC Solar Heat Gain Coefficient

SPVAC Single packaged vertical air conditioner
SPVHP Single packaged vertical heat pump
SRI Solar reflectance index

SWHF Service water heat recovery factor
U-factor See Chapter 2—Definitions

VAV Variable air volume

VRF Variable refrigerant flow

VT Visible transmittance

w Watts

w.C. Water column

w.g. Water gauge
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Conversion
Sl Unit I-P Unit Factor
1 COP = 3.412969283 EER 0.293
1 EJ = 0.947867299 quad (10'® Btu) 1.055
1 g = 15.43209877 grain (1/7000 Ib) 0.0648
1 9 = 0.035273369 ounce (mass, avoirdupois) 28.35
1 g = 0.002204624 Ib (avoirdupois, mass) 453.592
1 gkg = 6.993006993 gr/lb 0.143
1 g/m?d = 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) 1054.35
1 J = 0.239005736 calorie (thermochemical) 4.184
1 J = 0.737463127 ft:Ibs (work) 1.356
1 J/kg = 0.334448161 ft-Ibi/lb (specific energy) 2.99
1 J/m? = 8.80551E-05 Btu/ft? (International Table) 11,356.53
1 J/ms = 2.68392E-05 Btu/ft® (International Table) 37,258.95
1 J/ms = 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 perm inch (permeability at 32°F) 1.45E-12
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/m3 = 0.133526466 ounce (avoirdupois) per gallon 7.489152
1 kg/md = 0.0625 Ib/ft3 (density r) 16
1  kg/m3 = 0.008333333 Ib/gallon 120
1 kgls = 7936.507937 Ib/h 0.000126
1 kg/s = 132.2926313 Ib/min 0.007559
1 kJ/(kg-K) = 0.238845897 Btu/lb-°F (specific heat c,) 4.1868
1 kJ/kg = 0.429922614 Btu/lb 2.326
1 kd/m3 = 0.471947444 kW/1000 cfm 2.11888
1 km = 0.62150404 mile 1.609
1 kN = 0.224719101  kip (1000 Ibs) 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, 470 Btu/h) 9.81
1 kW = 1.341021859 horsepower (550 ft-lbs/s) 0.7457
1 kW = 3.517411185 Ib/h [steam at 212°F (100°C)] 0.2843
1 kW = 0.284333239 ton, refrigeration (12,000 Btu/h) 3.517
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Conversion
Sl Unit I-P Unit Factor
1 L 0.006289308 barrel (42 U.S. gal, petroleum) 159
1 L 0.035314667 ft® 28.316846
1 L 0.264172037 gallon (U.S., 231 in3) 3.785412
1 L 1.056747332 quart (liquid, U.S.) 0.9463
1 L/(s-m?) 1.472537182 gpm/ft? 0.6791
1 Lis 2.118881993 ft3/min, cfm 0.471947
1 Lis 0.035314669 ft3/s, cfs 28.316845
1 Lis 15.84786054 gpm 0.0631
1 Ix 0.092903044 footcandle 10.76391
1 m 3.280839895 ft 0.3048
1 m? 10.76391505 ft2 0.092903
1 m? 0.107639151 square (100 ft?) 9.2903
1 m? 1.196029183 yd? 0.8361
1 m? 0.000247104 acre (43,560 ft?) 4046.873
1 (m*K)/W 6.451612903 clo 0.155
1 (mzK)yw 5.678269264 ft?-h-°F/Btu (thermalresistance R) 0.17611
1 md 6.325162699 barrel (42 U.S. gal, petroleum) 0.1580987
1 m 28.37732765 bushel (dry; U.S.) 0.0352394
1 md 35.31073446  ft3 0.02832
1 ms 1000 litre 0.001
1 md 2113.378531 pint (liquid, U.S.) 4.73E-04
1 ms 1.307873398 yd?® 0.7646
1 Mg 0.984207408 ton, long (2240 Ib) 1.016046
1 mg/kg 1 ppm (by mass) 1
1 Mg; t (tonne) 1.10231221 ton, short (2000 Ib) 0.907184
1 MJ 0.277777778 kWh 3.6
1 MJ 0.009478673 therm (U.S.) 105.5
1 mL 0.061022493 in3 (volume) 16.3874
1 mL 0.033783784 ounce (liquid, U.S.) 29.6
1 mL 0.066666667 tablespoon (approximately) 15
1 mL 0.2 teaspoon (approximately) 5
1 mLAdJ 55.86592179 gpm/ton refrigeration 0.0179
1 mL/s 0.952380952 gph 1.05
1. mL/s 3.661434477 in3/min (SCIM) 0.273117
1 mm 0.00328084 ft 304.8
1 mm 0.039370079 inch 25.4
1 mm/m 1.200480192 in/100 ft, thermal expansion coefficient 0.833
1 mm? 0.001550003 in? 645.16
1 mPa 0.007518797 micron (mm) of mercury (60°F) 133
1 mPa's 1 centipoise (dynamic viscosity m) 1
1 mPa-s 2.418964683 Ib/ft-h (dynamic viscosity m) 0.4134
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Conversion
Sl Unit I-P Unit Factor
1 mPa-s = 0.000671141 Ib/ft-s (dynamic viscosity m) 1490
1 N = 100000 dyne 1.00E-05
1 N = 0.101936799 kilopond (kg force) 9.81
1 N = 3.597122302 ounce (force or thrust) 0.278
1 N = 0.224808924 Ibs (force or thrust) 4.448222
1 N/m = 0.06852178 Ibi/ft (uniform load) 14.5939
1 Nm = 0.737562121 ft-lbr (torque or moment) 1.355818
1 Pa = 10 dyne/cm? 0.1
1 Pa = 0.00033456 ft of water 2989
1 Pa = 0.004018647 in. of water (60°F) 248.84
1 Pa = 0.102040816 mm of water (60°F) 9.8
1 Pa = 0.020876827  Ibs/ft? 47.9
1 Pa = 0.007518797 torr (1 mm Hg at 0°C) 133
1 Pa/m = 0.01019368 ft of water per 100 ft pipe 98.1
1 Pas = 0.020885434 Ibss/ft? (dynamic viscosity m) 47.88026
1 W = 3.412141286 Btu/h 0.2930711
1 W = 0.022747642 EDR hot water (150 Btu/h) 43.9606
1 W = 0.014217256 EDR steam (240 Btu/h) 70.33706
1 W = 44.24778761 ft-Ib/min (power) 0.0226
1 W/(m-K) = 0.577789205 Btu:ft/h-ft>°F 1.730735
1 W/(m-K) = 6.933471263 Btu-in/h-ft?-°F (thermal conductivity k) . 0.1442279
1 W/(m?K) = 0.176110194 | Btu/h-ft>-°F (overall heat transfer coefficient 5.678263
1 W/m? = 0.316998305 gt)u/h-ft2 3.154591
1 W/m? = 0.017196905 met 58.15
1 W/m? = 0.092936803 watt per square foot 10.76
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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 2025
CARICOM Regional Energy Efficiency Building
Code and shall be cited as such. It is referred to
herein as “this code.”

C101.2 Scope. IECC shall apply.

C101.3 Intent. IECC shall apply
IECC shall apply.

C101.4.1 Mixed occupancy.2018 IECC shall apply.

C101.5 Compliance. 2018 IECC shall apply.
C101.5.1 Compliance materials. 2018
IECC shall apply.

SECTION C102

IECC shall apply.
C102.1.1
IECC shall apply.

Other laws.
The provisions of this code shall not be deemed to
nullify any provisions of local, state or federal law.

Applications of references.
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.

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 of‘this code to the prescribed extent
of each such reference and as further regulated
in Sections C102.4.1 and C102.4.2.

Conflicts.
Where conflicts occur between provisions of this
code and referenced codes and standards, the
provisions of this code shall apply.
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.

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

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 C104ALTERNATIVE 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 owneror 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,
not less than the equivalent of that prescribed in this
code in quality, 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.

IECC shall
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.

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
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code official.

The construction documents 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 officialis  authorized to require
necessary construction documents to 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 determines they are not necessary to
confirm compliance with this code.
Information on construction
documents. IECC shall apply.
C105.2.1 Building thermal envelope depiction.
IECC shall apply.

C105.3 Examination of documents IECC
shall apply.

IECC shall apply.
C105.3.2 Previous approvals IECC shall
apply
C105.3.3 Phased approval. IECC shall
apply.

C105.4 Amended construction documents.
IECC shall apply.

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

C105.6 Building documentation and closeout

submittal requirements IECC shall apply.

C105.6.1 Record documents. IECC shall

apply.

C105.6.2 Compliance documentation.

IECC shall apply.

C105.6.3 Systems operation control. IECC

shall apply.

SECTION C106 FEES

C106.1 Fees. IECC shall apply.
C106.2 Schedule of permit fees. IECC shall
apply.

C106.3 Valuation of work. IECC shall apply.
C106.4 Work. commencing before permit
issuance IECC shall apply.

C106:5 Related fees. IECC shall apply.
C106.6 Refunds. IECC shall apply.

SECTION C107 INSPECTIONS

C107.1 General.

Construction or work for which a permit is required
shall be subject to inspection by the code official,
his or her designated agent or an approved agency,
and such construction or work shall remain visible
and able to be accessed for inspection purposes
until approved. Approval as a result of an inspection

DCAD - CREEBC

shall not be construed to be an approval of a
violation of the provisions of this code or of other
ordinances of the jurisdiction. Inspections
presuming to give authority to violate or cancel the
provisions of this code or of other ordinances of the
jurisdiction shall not be valid. 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 the code 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.

C107.2 Required inspections. IECC shall

apply.
C107.2.1 Footing and foundation insulation.
IECC shall apply.

C107.2.2 Building thermal envelope. IECC
shall apply.

C107.2.3 Plumbing system. IECC shall
apply.

C107.2.4 Mechanical system. IECC shall
apply.

C107.2.5 Electrical system. IECC shall
apply.

C107.2.6 Final inspection. IECC shall apply.
C107.3 Reinspection. IECC shall apply.
C107.4 Approved inspection agencies.

IECC shall apply.

C107.5 Inspection requests. IECC shall
apply.

C107.6 Reinspection and testing. IECC
shall apply.

SECTION C108 NOTICE OF APPROVAL

C108.1 Approval.
C108.2 Revocation.

IECC shall apply.
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 to the code official.

C109.2 Limitations on authority. IECC shall

apply.
C109.3 Qualifications
C109.4 Administration.

IECC shall apply.
IECC shall apply.
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SECTION C110 STOP WORK ORDER

C110.1 Authority.
C110.2 Issuance.
C110.3 Emergencies.
C110.4 Failure to comply

IECC shall apply.

IECC shall apply.

IECC shall apply.
IECC shall apply.
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CHAPTER 2[CE]
DEFINITIONS

SECTION C201
GENERAL

C201.1 Scope. IECC shall apply.

C201.2 Interchangeability. 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 Code shall have the
meanings ascribed to them in those codes.

C201.4 Terms not defined. 2018 IECC shall apply.

SECTION C202
GENERAL DEFINITIONS

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

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

INTEGRATED COEFFICIENT OF
PERFORMANCE (ICOPc): A single-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 .1t 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
butiin'Sl'or

other consistent units).

SEASONAL COEFFICIENT OF
PERFORMANCE—HEATING (SCOP4). 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).

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.
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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 systems
analyses.

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 occupancies and
infection-control requirements).

ASHRAE 90.4-2022: Energy Standard for Data
Centers (specific to data-center power and cooling
systems).

AUTOMATIC.

Self-acting, operating by its own mechanism when
actuated by some impersonal influence, as, for
example, a change in current strength, pressure,
temperature or mechanical configuration (see
“Manual”).

BELOW-GRADE WALL.

See “Wall, below-grade.”

BEST EFFICIENCY POINT (BEP).

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

BIOGAS. A mixture of hydrocarbons that is a gas
at 60°F (15.5°C) and 1 atmosphere of pressure that
is produced through the anaerobic digestion o
organic matter.

BIOMASS WASTE.

Organic non fossil material of biological origifythat
is a byproduct or a discarded productg=Bjo S
waste includes municipal solid waste fro %9 ic
sources; landfill gas; sludge waste; agriculttwa¥ crop
byproducts; straw; and other bioma soligs, liquids
and biogases, but excludes %nd wood-
derived fuels (including bl %JOI‘), biofuel
feedstock, biodiesel and fu %@I.

BOILER, MODULATING.
A boiler that is capabl
rate in response to a

load.
BOILER SYSTEM:
One or mor i(®s, their piping and controls that
work togethe upply steam or hot water to heat
output d8yiced remote from the boiler.
BUBBLE INT. The refrigerant liquid saturation
re at a specified pressure.
ING. Any structure used or intended for
orting or sheltering any use or occupancy,
luding 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

than a single firing
gtemperature or heating
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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 th %
ownership or control of one entity.
BUILDING THERMAL ENVELOPE. (b

The basement walls, exterior walls, floors, ceili

roofs and any other building elemen§ assembl€s
that enclose conditioned space de a
boundary between conditioned spa dSE€xempt
or unconditioned space.

CAPTIVE KEY OVERRIDE
A lighting control that will_n§
activates the override w
CAVITY INSULATION.

Insulating materialqmed between framing

members.
C-FACTOR (THE
rou

case the key that
hting is on.

CONDUCTANCE).
The coeffic f heat transmission (surface to
a building component or

surface)
assembly, equal to the time rate of heat flow per unit
a % unit temperature difference between

rea z
t %i‘de and cold side surfaces (Btu/h x ft2 x
°F) [Wi(m? x K)].

ANGE OF OCCUPANCY.

hange in the use of a building or a portion of a

building that results in any of the following:

1. A change of occupancy classification.

2. A change from one group to another group
within an occupancy classification.

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

CHI-FACTOR (x-FACTOR).

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

A device that is designed for use in pumping water
with a maximum nonabsorbent free solid content of
0.016 Ib/ft3(0.256 kg/m3) and with a maximum
dissolved solid content of 3.1 Ib/ft3(49.66 kg/m3),
provided that the total gas content of the water does
not exceed the saturation volume, and disregarding
any additives necessary to prevent the water from
freezing at a minimum of 14°F (-10°C).

CLIMATE ZONE.

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

CODE OFFICIAL.
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The officer or other designated authority charged
with the administration and enforcement of this
code, or a duly authorized representative.
COEFFICIENT OF PERFORMANCE (COP) -
COOLING.

The ratio of the rate of heat removal to the rate of
energy 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 hous
equipment for the processing and storage
electronic data which has a design total informati

technology equipment (ITE) equipment wer
density less than or equal to 20 watts per.s

foot (20 watts per 0.092 m?2) of conditio or
a design total ITE equipment load less than orequal
to 10 kW.

CONDENSING UNIT. &

A factory-made assembl refrigeration
components designed to €8s and liquefy a
specific refrigerant. The un ststs of one or more
refrigerant compressQis, gerant condensers

(air-cooled, evaporatigecooled or water-cooled),
condenser fans otors (where used) and

®

The hofizon
with the ®gnditioned space.
QOI{;I"IO D SPACE.
room or space that is enclosed within the
X&g thermal envelope and is directly or
@i ctly heated or cooled. Spaces are indirectly
ated 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
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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 of a
project necessary for obtaining a building permit.
CONTINUOUS INSULATION (ci).

Insulating material that is continuous across

structural members without thermal bridgeg
than fasteners and service openings. It is instd

on the interior or exterior or is integral tg agy 0
surface of the building thermal envelo%
CRAWL SPACE WALL.

The opaque portion of a wall th s a crawl
space and is partially or tot below grade.
CURTAIN WALL.

Fenestration products % eate an external
nonload-bearing wall tha esigned to separate
the exterior and interj nvironments.

DATA CENTER.

A room or ies&[poms that share data center
systems, primary function is to house
equipment \for _jhe processing and storage of
elect® and that has a design total ITE
e ' wer density exceeding 20 watts per

ot (

squate 86t (20 watts per 0.092 m?) of conditioned

n 10 kW.

§rea a total design ITE equipment load greater

TA CENTER SYSTEMS.

QHVAC systems and equipment, or portions thereof,

used to provide cooling or ventilation in a data
center.
DAYLIGHT RESPONSIVE CONTROL.
A device or system that provides automatic 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 ventilation system that supplies 100 percent
outdoor air 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.
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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.

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 monitore
analog or binary data, such as temperature
contact closures, are converted to digital format

manipulation and calculations by a digital ¢ uter
or microprocessor, then converted bac a
or binary form to control physical deviceLQ
DUCT.

A tube or conduit utilized for conve r The air
passages of self-contained sys % not to be
construed as air ducts.

DUCT SYSTEM. Q

A continuous passagewa@ e transmission of
air that, in addition to wficludes duct fittings,
dampers, plenums, fa@s accessory air-handling

equipment and a S.

DWELLING U

A single | ng complete independent living
facilitie r or more persons, including
perman visions for living, sleeping, eating,

and sanitation.
CATED OUTDOOR AIR SYSTEM UNIT
AS UNIT).

@e of air-cooled, water-cooled or water source

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

DYNAMIC GLAZING.
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Any fenestration product that has the fully reversible
ability to change its performance properties,
including U-factor, solar heat gain coefficient
(SHGC) 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 4
degrees of true east to the north and within

than 22.5 degrees of true east to the sout
southern hemisphere. W
ECONOMIZER, AIR.

A duct and damper arrangement ar@matic
control system that allows a oIi% em to
supply outside air to reduce or &jimpi the need
for mechanical cooling during mild®g cold weather.
ECONOMIZER, WATER r%

A system where the su a cooling system
is cooled indirectly with hat is itself cooled by

heat or mass transfe e environment without the
use of mechanic

EMITTANC '
The ratio radiant heat flux emitted by a

specim asyyed on a scale from 0 to 1, where

a va%D indicates perfect release of thermal
o
(0 Xo) SPACE.

e surrounded by solid surfaces such as

Vo
%{Is, floors, roofs and openable devices, such as

rs and operable windows.

QENERGY 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 75°F (24°C) and the dry-
bulb 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.
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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 used for occupant
ingress, egress and access in nonresidential
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 either electrical equipment,
mechanical equipment, machinery, water pumps or
hydraulic pumps that are a function of the building’s
services.

EXTERIOR WALL.

Walls including both above-grade walls a
basement walls.

EXTERIOR WALL ENVELOPE. ’b
A system or assembly of exterior wall co%/ S,
including exterior wall finish materials, {hat ides
protection of the building structgral members,
including framing and sheathi %rials, and
conditioned interior space fi & detrimental
effects of the exterior envir: Nt

FAN, EMBEDDED.
Afanthatis partofa
the assembly inclu
movement.

S
FAN ARRAY. @
Multiple ar@ arallel between two plenum

sectiong(in a distribution system.
FAN B ORSEPOWER (BHP).
The m?p wer delivered to the fan’s shaft. Brake

red assembly where
ctions other than air

er does not include the mechanical drive
O&, such as that from belts and gears.
ELECTRICAL INPUT POWER.

e electrical input power in kilowatts required to
operate an individual fan or fan array at design
conditions. It includes the power consumption of
motor controllers, where present.

FAN ENERGY INDEX (FEI).

The ratio of the electric input power of a reference
fan to the electric input power of the actual fan as
calculated in accordance with AMCA 208.
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FAN NAMEPLATE ELECTRICAL INPUT POWER.
The nominal 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.

FAN SYSTEM, EXHAUST OR RELIEF.
A fan system dedicated to the removal ir
interior spaces to the outdoors. %
FAN SYSTEM, RETURN.

A fan system dedicated to re
interior where some or all theair i
except during economize 0
FAN SYSTEM, SINGLE .
A fan system that sup s Jair to a space and
recirculates the air, in a single cabinet houses
a single fan, a si \garray, a single set of fans
operating in ans or fan arrays in series.
FAN SYST ANSFER.
A fan sy&tegn that exclusively moves air from one

occu Sp to another.

F AIRFLOW.
the airflow of all fans with fan electrical
er greater than 1 kW at fan system design

excluding the airflow that passes

A fan system that combines a single-cabinet( %
system with other supply fans, exhaust fans
f

%Odmons
tAfough 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 to the
source or exhaust it to the outdoors.

FAULT DETECTION AND DIAGNOSTICS (FDD)
SYSTEM.

A software platform that utilizes building analytic
algorithms to convert data provided by sensors and
devices to automatically identify faults in building
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systems and provide a prioritized list of actionable
resolutions to those faults based on cost or energy
avoidance, comfort and maintenance impact.
FENESTRATION.

Products classified as either skylights or vertical
fenestration.
FENESTRATION
FABRICATED.
A fenestration product whose frame is made at the
construction site of standard dimensional lumber or
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 is designed to be made up of field-
glazed or field-assembled units using specific
factory cut or otherwise factory-formed framing and
glazing units. Examples of site-built fenestration
include storefront systems, curtain walls and atrium
roof systems.

F-FACTOR.

The perimeter heat loss factor per unit perimeter
length of slab-on-grade floors (Btu/h x ft x °F) [W/(m
* K)1.

FINANCIAL RENEWABLE ENERGY POWER
PURCHASE AGREEMENT.

A financial arrangement between a renewable
electricty generator and a purchaser wherein th
purchaser pays or guarantees a price to
generator for the project’'s renewable generatlo
Also known as a “financial power p
agreement” and

agreement

“virtual  power r
FLOOR AREA, NET. 5

°®
The actual occupied area not incluc%jvgoccupied

accessory areas such as corrid ays, toilet
rooms, mechanical rooms an% .

PRODUCT, FIELD-

GENERAL LIGHTING.
Interior lighting that provid% stantially uniform
level of illumination th a space.
GREEN RETAIL TA
An electricity-r ucture qualified under
applicable sta e rules contracted by an
electricit rovider to the building project
owner electricity generated with 100
percent ne able energy resources without the
unbundled renewable energy
RECs
NHOUSE

tPucture or a thermally isolated area of a building

t 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.

GROUP R.
Buildings or portions of buildings that contain any of

DCAD - CREEBC

the following occupancies as established in the
International Building Code:
1. Group R-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
elbows, or a commercially available heat t
in

prevents thermosyphoning of hot water duli
standby periods.
HEATED SLAB.

e eatlng

Slab-on-grade construction in i
elements, hydronic tubing or strlbut|on

system is in contact with, or glaced\yithin or under,
the slab. %

HIGH SPEED DOOR.

A nonswinging door u rimarily to facilitate
vehicular access or rial transportation, with a
minimum openln 32 inches (813 mm) per
second, a Msmg rate of 24 inches (610
mm) per s

and that includes an automatic-

closmg

HIG Y GAS-FIRED WATER HEATER.
antaneous water heaters with a rated

red water. Also, gas-fired storage water heaters
a rated input both greater than 105,000 Btu/h

(30.8 kW) and less than 4,000 Btu/h per gallon (310
W per liter) of stored water.
HIGH-END TRIM.
A lighting control setting that limits the maximum
power to individual Iluminaries or groups of
luminaries in a space.
HISTORIC BUILDING.
Any building or structure 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
National Register-listed, state-designated
or locally designated historic district.

HORTICULTURAL LIGHTING.

Electric lighting used for horticultural production,
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

inpu er than 200,000 Btu/h (58.6 kW) and not
§ss t 4,000 Btu/h per gallon (310 W per liter) of
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HVAC systems in Btu.
IEC DESIGN H 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 four, six or eight poles.
It is rated from 0.4 kW to 1600 kW at a
frequency of 60 hertz.
IEC DESIGN 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

aRrobd

aorobd

(ITE).

ltems including computers, data storage devic
servers and network and commumcatl
equipment.

INTEGRATED HVAC SYSTEM.

An HVAC system designed to handle bo% le
and latent heat removal. Integrated HYAC ems
include, but are not limited to, HVA%sgems with
a sensible heat ratio of 0.65%@r and the
capability of providing coolin &ated outdoor
air systems, single-packag onRditioners with at
least one refrigerant cir

reheat, and dehumidifigfs ied to allow external
heat rejection.
INTEGRATED P AD VALUE (IPLV).

A single-numb re’ of merit based on part-load

EER, C P kW/ton expressing part-load
efficien |r -conditioning and heat pump
equipm op the basis of weighted operation at

load capacities for equipment.

L CURTAIN SYSTEM.

m consisting of movable panels of fabric or
stic film used to cover and uncover the space

closed 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.

Q
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Equipment, materials or products to which have
been affixed a label, seal, symbol or other
identifying mark of a nationally recognized testing
laboratory, approved agency or other organization
concerned with product evaluation that maintains
periodic inspection of the production of the labeled

equipment, material or product meets identifie

items and whose labeling indicates either that th(f,»%

standards or has been tested and found suitabl
a specified purpose.

LARGE-DIAMETER CEILING FAN. %
84

A ceiling fan that is greater than or eq .
inches (2.15 m) in diameter. Thes S are
sometimes referred to as High-V n@ =Speed
LINER SYSTEM (Ls).
A system that includes the
that is installed bélg he purlins and that is
uninterrupte%framing members.
restipg on of the liner membrane and
loc tween the purlins.
For multifayker ingfallations, the last rated R-value of
r unfaced insulation draped over

(HVLS) fans.
1. A continuous vap r Ilner membrane
2. An un ed, unfaced insulation
insul#@tiog i
Pyl % en compressed when the metal roof
pan attached.

\%:lpment materials, products or services included

list published by an organization acceptable to
the code official and concerned with evaluation of
products or services that maintains periodic
inspection of production of listed equipment or
materials or periodic evaluation of services and
whose listing states either that the equipment,
material, product or service meets identified
standards or has been tested and found suitable for
a specified purpose.
LOW SLOPE.
A slope less than 2 units vertical in 12 units
horizontal (17 percent slope) as applied to roofs.
LOW-VOLTAGE DRY-TYPE DISTRIBUTION
TRANSFORMER.
A transformer 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.
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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.

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 MG1.

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.

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

NEMA DESIGN C MOTOR.

1. Designed to withstand full-volta
and develop locked-rotor torqué
torque applications up to the val

in paragraph 12.38.2 o N A MG1
(incorporated by referen 431.15).

2. It has pull-up torqu ss than the
values shown in %ph 12.40.2 of

NEMA MG1.
3. It has breakd e not less than the
values sho aragraph 12.39.2 of

NEMA \
4. It has ajloGked-rotor current not to exceed
the shown in paragraph 12.35.1 of

E G1 for 60 hertz and paragraph
.39 2 for 50 hertz.

e ¥ Ithas a slip at rated load of less than 5
ercent

ORKED GUESTROOM CONTROL
EM.
ontrol system, with access from the front desk or

other central location associated with a Group R-1
building, that 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

onditi@
%{he beginning of occupancy and maintain energy
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calculated and referenced to conditions other than
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 det%’»

the presence or absence of people within
and causes lighting, equipment or apphanc%
regulated accordingly.

OCCUPIED-STANDBY MODE.

Mode of operation when an \% is
scheduled to be occupied and t sensor
indicates no occupants are within zone.
ON-SITE RENEWABLE I»%Y

Energy from renew % ergy  resources
harvested at the building Pgojéct site.

OPAQUE DOOR.

A door that is n an 50 percent opaque in
surface are

Optlmu art dStop

A ffiTe utomation control strategy that
a I adjusts the startup and shutdown time
@ systems to achieve desired indoor
(temperature, humidity, and ventilation)

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.

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
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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
housing and with a base designed to fit, usually by
means of a curb, over a wall or roof opening.
PROCESS APPLICATION.

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

PROPOSED DESIGN.

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

PSI-FACTOR (W-FACTOR).

The heat loss factor per unit length of a therm
bridge characterized as a linear eleme f

building thermal envelope (Btu/h x ft x °@
K)].

PUMP ENERGY INDEX (PEI). °

The ratio of a pump’s energy ratin%d.ed by the
energy rating of a minimally co pump. For
pumps with the constant load m@ mode, the
relevant PEI is PElcL. For @ith the variable

@ PEl is PEIvL.

load operating mode, the r
Energy or power putghaged for consumption and

a
X

PURCHASED ENERGY.

delivered to the ' ite.

RADIANT HE STEM.

A heating,sy, at transfers heat to objects and
surface§ wit conditioned space, primarily by
infrared ighion.

REW ESS (TO).

ich enables a device, appliance or
ipment to be directly reached without requiring

Q emoval or movement of any panel or similar

struction.

REFRIGERANT DEW POINT.

The refrigerant vapor saturation temperature at a

specified pressure.

REFRIGERATED WAREHOUSE COOLER.

An enclosed storage space capable of being

refrigerated to temperatures above 32°F (0°C) that
can be walked into and has a total chilled storage
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area of not less than 3,000 square feet (279 m?).
REFRIGERATED WAREHOUSE FREEZER.

An enclosed storage space capable of being
refrigerated to temperatures at or below 32°F (0°C)
that can be walked into and has a total chilled
storage area of not less than 3,000 square feet (279
m?2).
REFRIGERATION
TEMPERATURE.

SYSTEM, LO

state in refrigeration applications.

REFRIGERATION SYSTEM,
TEMPERATURE. %
Systems for maintaining foody p c®"above
freezing in refrigeration applicati

REGISTERED DESIGN PR@FESSIONAL.

An individual who is reg go or licensed to

practice their respecti % gh profession as
defined by the statuto jequirements of the

professional registr@ laws of the state or

jurisdiction in whitgj t oject is to be constructed.
RENEWAB§ EN

Systems for maintaining food product in aﬁ\%
EDI

CERTIFICATE (REC).
A market-b instrument that represents and
convey ironmental, social and other
nonp ibutes of 1 megawatt hour of
ctricity generation and could be sold
from the underlying physical electricity
ed with renewable energy resources, also

SSO
%Wn as energy attribute and energy attribute
C

ificate (EAC).

QRENEWABLE ENERGY INVESTMENT FUND

(REIF).

A fund established by a jurisdiction to accept
payment from building project owners to construct
or acquire interests in qualifying renewable energy
systems, together with their associated RECs, on
the building project 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
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the roof deck. A roof assembly includes the roof
covering, underlayment, roof deck, insulation, vapor
retarder and interior finish.
ROOF RECOVER.
The process of installing an additional roof covering
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 maintenance.
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.
ROOFTOP MONITOR.
A raised section of a roof containing vertical
fenestration 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 (h x ft2 x °F/Btu) [(m2 x K)/W].
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 correspondin
to the refrigerant pressure at the conden
entrance for zeotropic refrigerants.
SENSIBLE ENERGY RECOVERY RATIO.
Change in the dry-bulb temperature of the r
air supply divided by the difference b e
outdoor air and entering exhaust @gir “S&*bulb
temperatures, expressed as a perc tagg.
SERVICE WATER HEATING.

an comfort

Supply of hot water for purpos

heating. %
SIMULATED BUILDING F@ MANCE.
A process in which th d building design is
compared to a standgrdyreference design for the
purposes of esti lative energy use against
a baseline to d in€ code compliance.

SLEEPI
A roomflor s

include
e"th sani

in which people sleep that can
ma@nent provisions for living, eating, and

ion or kitchen facilities but not both.
s and spaces that are part of a dwelling
not sleeping units.

LL ELECTRIC MOTOR.
eneral 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
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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.

determine the maximum annual energy

A version of the proposed design that meets the %
minimum requirements of this code and is used t(%

requirement for compliance based o
simulated building performance and HVA’%
system performance ratio.

STOREFRONT. \9

A system of doors and wind s% as a
composite fenestration structu as been
designed to resist heavy uge. Stowgfront systems
include, but are not limit terior fenestration
systems that span from level or above to
the ceiling of the sa ory on commercial

buildings, with or ut mulled windows and

doors.

SUBSTANTIJAL | EMENT.

Any repair truction, rehabilitation, alteration,

addition¥or§yothgf improvement of a building or

struciirey, th st of which equals or is more than

5 =% f the market value of the structure

befo improvement. Where the structure has
d substantial damage, as defined in the

usta
%rnational Building Code, any repairs are
QC sidered 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 or conditioned
enclosed space, including top/ceiling, bottom/floor
and all side walls. This does not include interior
partition walls within the dwelling unit, sleeping unit
or conditioned enclosed space. Wall height shall be
measured from the finished floor of the conditioned
space to the finished floor or roof/ceiling air barrier
above.

THERMAL BLOCK.

A generic concept used in energy simulation. It can
include one or more thermal zones. It represents a
whole building or portion of a building with the same
use type 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 between the
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 used to maintain
temperature at a fixed or adjustable setpoint.
TIME-SWITCH CONTROL.

An automatic control device or system that controls
lighting or other loads, including switching off,
based on time schedules.

U-FACTOR (THERMAL TRANSMITTANCE).

The coefficient of heat 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 (Btu/h x ft2 x °F) [W/(m2 x K)].
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
common communications network. Varia
refrigerant flow utilizes three or more steps

control on common interconnecting piping.
VEGETATIVE ROOF. 'b
An assembly of interacting components 0% (o]
waterproof a building’s top surface thagjinc s, by
design, vegetation and related land peglements.
VENTILATION. ﬁ)
The natural or mechanical &of supplying
, Or removing

conditioned or unconditio ir
such air from, any space.

VENTILATION AIR.
That portion of supph{ althat comes from outside
(outdoors) plus wculated air that has been
treated to maintginYge desired quality of air within a
VISIBL TRﬁMITTANCE (VT).

f yjsible light entering the space through
tg

e estration product assembly to the incident
is@ght. Visible transmittance includes the
K of glazing material and frame and is
Q ssed as a number between 0 and 1.
IBLE TRANSMITTANCE, ANNUAL (VTannual)-
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.
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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 32°F (0°C) and
less than 55°F (12.8°C) that can be walked into, has

3,000 square feet (279 m?).

a ceiling height of not less than 7 feet (2134 mm) %
and has a total chilled storage area of less thar%

WALK-IN FREEZER.

An enclosed storage space capable o%
refrigerated to temperatures at or bel °F (0°C)
that can be walked into, has a ceiling%of not
less than 7 feet (2134 mm) and s% chilled
storage area of less than 3,00Q eet (279
m2).

WALL, ABOVE-GRADE
A wall associated wl uilding thermal

envelope that is more tha percent above grade
and is on the exterio e building or any wall that
is associated wi t@uilding thermal envelope
that is not t&; erior of the building. This
includes, i§ not limited to, between-floor
spandrels, Yeriplteral edges of floors, roof knee
wallsguor walls, gable end walls, walls
e ansard roof, mechanical equipment

penefratt®fns and skylight shafts.

ELOW-GRADE.

AL
\&vall associated with the basement or first story of
t

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 to the
potable hot water distribution system.
WEST-ORIENTED.
Facing within 45 degrees of true west to the south
and within less than 22.5 degrees of true west to the
north in the northern hemisphere or facing within 45
degrees of true west to the north and within less
than 22.5 degrees of true west to the south in the
southern hemisphere.
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.
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.
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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 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 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.
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TABLE C301.1
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.
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sl I-P

COUNTRY LOCATION WMO#  CZ lEev(m) cDD10 HDD18 ?:ﬁg;’ Elev (ft) CDD50 HDD65 P;f:)'p
Anguilla (AIA)? WALLBLAKE ; 0A 10° 6691 0c 617 33 10450 0° 24°
Antigua and Barbuda
(ATG)P 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 OA 56 6308 0 1155 184 11354 0 45
Belize (BLZ)® BELIZE/PHILLIP GOLD __ 785830 __ OA 5 6145 0 1944 16 11061 0 77
Bermuda (BMU)P 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 10¢ 33° 0°

AIRPORT 0A 6620 0° 1037¢ 10889¢ 41
Dominica (DMA)? DOUGLAS-CHARLES 10¢ 33° 0°

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

AIRPORT 789580 < 0A 7 6378 1197 23 11480 47
Guyana (GUY)" TIMEHRNCHEDDI JAG 8100207 O0A 29 6136 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  OA 8 6336 0 1184 26 11405 0 47
Montserrat (MSR)? JOHN OSBORNE

AIRPORT ; 1A 10¢ 5946 0° 702 33 10615¢c 0° 28¢
Saint Lucia (LCA)® HEWANORRA INTL AIRP_ 789480  OA 10 6429 0 1128 33 11572 0 44
St. Kitts and Nevis (KNA)2 ROBERT L. BRADSHAW

INTLAIRPORT - 0A 10¢ 6388 0° 696° 33 10516 0° 27°
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Sl I-P
COUNTRY LOCATION WMO#  €Z | Eley(m) CDD10 HDD18 '?I’T'fr‘:;’ Elev.(ff). CDD50 HDD65 sz:)'p
St. Vincent and the ARGYLE
Grenadines (VCT)? INTERNATIONAL
AIRPORT - 0A 10° 6647 Qc° 582¢ 33¢ 10729° Qc 23¢
Suriname (SUR)? JOHAN A. PENGEL INTL
AIRPORT at Zanderij 812250 0A 9 6264 0 2249 30 11275 0 89
Paramaribo - - 10° 6361 0° 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 1781 49 11293 0 70
Turks and Caicos Islands PROVIDENCIALES INTL
(TCA)? AIRPORT - 0A 10¢° 6439 Qe 673¢ 33¢ 10331¢ 0° 27¢

a. Calculated CARICOM Member State or Associate
b. CARICOM Member State or Associate
(continued)
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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 temperature 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 cooling degree- days
(CDDs) are the sum of the degree-days over a calendar year.

Heating degree-day base 18°C, HDD18 (65°F, HDDG65): 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.
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Table C301.3(1)
UNSTATED CLIMATE ZONE DEFINITIONS
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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. Atleast four months with mean
temperatures over 10°C (50°F)

4. Dry season in 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 precipitation in the
rest of the year. The cold season is October
through March in the Northern Hemisphere
and April through September in the
Southern Hemisphere.

For IP: °F = [(°F - 32) x 5/9], 1 mm = 0.03937

In..

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

Dry (B) Definiton—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 Pmm < 20.0 x (T + 14)
(S [Pin<0.44 x (T=7) (I-P)]

3. If between 30% and 70% of the
precipitation, P, occurs during the high sun
period, then the dry/humid threshold is Pmm
<20.0 x(T+7)(SI)[Pin<0.44 x (T - 19.5)
(I-P)]

4. If 30% or less of the precipitation, P, occurs
during 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, in. (mm)
T

annual mean temperature,.°F (°C)
Summer or high sun = April
through Septemberin.the Northern
Hemisphere and
October

through March.period in the Southern
Hemisphere
Winter.or.cold season =
October through March in the Northern
Hemisphere and April

through September
in the Southern Hemisphere

Thermal | Name Sl Units I-P Units
Zone

0 Tropical' | 6000 < 110,800 " <
CDD10°C CDD50°F

1 Very hot | 5000 < | 9000 <
CDD10°C < |-CDD50°F <
6000 10,800

2 Hot 3500 < | 6300 <
CDD10°C < | CDD50°F <
5000 9000

3 Warm CDD10°C CDD50°F <
<3500 6300
and and
HDD18°C < | HDD65°F <
2000 3600

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

Warm-humid Definition—Humid (A) locations
where either of the following 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; or

2. 22.8°C (73°F) or higher for 1,500 or more
hours.

" ASHRAE Standard
“Extremely hot”

169-2013 uses the term
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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 72°F
(22°C) for heating and minimum of 75°F (24°C) for
cooling.

SECTION C303
MATERIALS, SYSTEMS AND EQUIPMENT

C303.1 Identification. Materials, systems and
equipment shall be identified in a 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 applied by the manufacturer to each piece of
building thermal envelope insulation 305 mm
(12 in) or greater 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 be
listed on the certification. For sprayed
polyurethane foam (SPF) insulation, the
installed thickness of the areas covered and R-
value of installed thickness 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. Theinsulation
installer shall sign, date and “post -the
certification in a conspicuous location on:the job
site.
Exception: For roof insulation installed
above the deck, the“R-value shall be
labeled as required. by the material
standards specified.in Table 1508.2 of the
International BuildingCode.
C303.1.1.1 Blown or sprayed roof/ceiling insulation.
The thickness of blown-in or sprayed roof/ceiling
insulation (fiberglass or cellulose) shall be written in
mm (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
IECC shall apply.
C303.1.3 Fenestration product rating. 2024
IECC shall apply.
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TABLE C303.1.3(1)
DEFAULT OPAQUE DOOR U-FACTORS

FRAM | SINGL | DOUBL
E E E :
TYPE | PANE | PANE | Single | Double

SKYLIGHT

6.81 454 | 1136 | 7.38
Wimz-K | WimzK | Wim2K | Wim?-K
Metal [ (120 | (0.80 | (2.00 | (1.30
Btu/h-ft? | Btu/h-ft2 | Btu/h-ft2 | Btu/h-ft2
.°F) .°F) .°F) .°F)

Metal 6.25 3.69 10.79 6.25
with | W/m*K | Wm*K | W/m*K | \W/m*K

Therm | (1.10 (0.65 (1.90 (1.10
al Btu/h-ft? | Btu/h-f2 |-Btu/h-ft* | Btu/h-ft?

Break -°F) -°F) -°F) -°F)

Nonm | ..5:39 3.12 9.94 5.96
otal or | WMPK | Wim>K | Wim#K | W/m?K
Metal | (095 | (055 | (1.75 | (1.05
Clag | Btu/h-ft2 | Btu/h-ft2 | Btu/h-ftz | Btu/h-ft?

A | <n | B | -
Glaze 3.41 W/im2-K
d
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 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/mzK
Insulated Metal (Rolling)
(0.90 Btu/h-ft2-°F)
3.41 W/m?-K
Insulated Metal (Other)
(0.60 Btu/h-ft2-°F)
2.84 W/mz-K
Wood
(0.50 Btu/h-ft2-°F)
Insulated, nonmetal edge, 1.99 W/m2-K
max 45% glazing, any
glazing double pane (0.35 Btu/h-ft*-°F)
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TABLE C303.1.3(3)
DEFAULT GLAZED FENESTRATION SHGC

AND VT IECC shall apply.
C303.1.4.1 Insulated siding. IECC shall
apply.

C303.2 Installation. IECC shall apply.

C303.2.1 Protection of exposed foundation
insulation. Insulation applied to the exterior of
basement walls, crawlspace walls and the
perimeter of slab-on-grade floors shall have a

DCAD - CREEBC

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 insulation and extend not less than 153
mm (6 inches) below grade.

C303.2.2 Multiple layers of continuous insulation

board. IECC shall apply.
C303.3 Maintenance information IECC
shall apply.
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RESIDENTIAL PROVISIONS
Residential
Buildings
Compliance
Paths
R405 R406
Prescriptive Simulated Energy Rating
Performance Index (ERI)
A
R402.1.3 R402.1.4 R402.1.5 R401.2.1
Total UA .
R-value table U-factor table . Tropical
specification specification Alternative Zone
P P Approach
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CREEBC—RESIDENTIAL PROVISIONS

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 |ECC shall
apply.

R101.4.1 Compliance
IECC shall apply.

materials. 2024

SECTION R102
APPLICABILITY

R102.1 Applicability. 2024 |ECC shall
apply.

R102.1.1 Mixed residential and
commercial buildings. 2024 IECC shall
apply.

R102.2 Other laws. 2024 |ECC shall.apply.
R102.3 Application of references. 2024
IECC 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
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.
R102.9 Partial invalidity.

If a portion of this code is held to be illegal or
v0id, such a decision shall not affect the
validity of the remainder of this code.

PART 2 - ADMINISTRATION AND

ENFORCEMENT

SECTION R103
CODE COMPLIANCE AGENCY

R103.1 Creation of enforcement agenty.
2024 IECC shall apply.

R103.2 Appointment. 2024 |ECC\/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, 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 approvedor was
not approved.

R104.1.1 Above code programs. 2024
IECC 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
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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 determines they
are not necessary to confirm
compliance with this code.

R105.2 Information on  construction
documents. 2024 [ECC shall apply.
R105.2.1 Building thermal envelope
depiction. 2024 |ECC shall apply.

R105.2.2 Solar-ready system. Where
a solar-ready zone is provided,
the construction documents shall indicate
details for a dedicated roof area for the solar-
ready zone, roof dead load, roof live load
and the routing of conduit or prewiring from
the solar-ready zone to an electrical service
panel or plumbing from the solar-ready
zone to a service water heating system.
R105.3 Examination of documents. 2024
IECC shall apply.

R105.3.1 Approval of construction
documents. 2024 |[ECC shall apply.
R105.3.2 Previous approvals. 2024 |[ECC

shall apply.
R105.3.3 Phased approval. 2024 |ECC
shall apply.
R105.4 Amended construction

documents. 2024 [ECC shall apply.
R105.5 Retention of construction
documents. 2024 IECC shall'apply.

SECTION R106
FEES

R106.1 Paymgntof fees.

A permit shall not be valid until the fees
prescribed by law have been paid. Nor shall
an amendment to a permit be released until
the additional fee, if any, has been paid.
R106.2 Schedule of permit fees. 2024
IECC shall apply.

R106.3 Permit valuation. 2024 IECC shall
apply.

R106.4 Work commencing before permit
issuance. 2024 IECC shall apply.

R106.5 Related fees. 2024 |ECC shall
apply.

R106.6 Refunds. 2024 IECC shall apply.
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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
the code 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 |[ECC
shall apply.

R107.2.1 Footing and foundation
inspection. 2024 [ECC shall apply.
R107.2.2 Framing and air barrier rough-in
inspection. 2024 IECC shall apply.
R4107.2.3 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
rough-in inspection. Inspections at
insulation and fenestration rough-in shall be
made before the application of interior finish.
Inspections shall be used to verify
compliance with this code as to types of
insulation, corresponding R-values and their
correct location and proper installation;
and fenestration properties  such  as U-
factors, SHGC and proper installation.

R107.2.7 Final inspection. 2024 |ECC shall
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apply.

R107.3 Reinspection. 2024 |ECC shall
apply.

R107.4 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 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 to
authorize its work in the jurisdiction.
R107.4.1.1 Independence.

An approved third-party inspection agency
shall be an independent business identity.
The agency shall perform its duties _in
accordance with the scope of delegated
responsibilities established by th&ode
official. The agency shall diselose™\to
the code official any conflicts of, interest,
including where fees for service aredefived.
The agency shall acknowledge in writing that
it is authorized to work orywithipn the scope
of delegated responsibilities®

R107.4.1.2 Equipment:

An approved third-party  ihspection agency
shall have adeg@iate“equipment to perform
inspections and tests required by the code
official and (this ®ode. All testing equipment
shall be periadically calibrated as required by
the mahufacturer, testing standards used in
this “eode 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
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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 inspections and
tests to the code official and to the owner or
owner’'s representative. Reports  shall
indicate the compliance determination foxthe
inspected or tested work (based
on approved construction documents."A final
report documenting requiged delegated
inspections and tests, and coprection of any
discrepancies noted in(the, spections or
tests, shall be submittedWwithjother required
compliance  docurpentationat a time
required by the cede‘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 |ECC shall

apply.

SECTION R109
MEANS OF APPEALS

R109.1 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
applicable 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 to
the code official.

R109.2 Limitations on authority. 2024
IECC shall apply.

R109.3 Qualifications.
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The board of appeals shall consist of
members who are qualified by
experience and training on matters
pertaining to the provisions of this
code and are not employees of the
jurisdiction.

R109.4 Administration.

The code official shall take action in
accordance with the decision of the
board.
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SECTION R110
STOP WORK ORDER

R110.1 Authority. 2024 |ECC shall

apply.
R110.2 Issuance. 2024 |ECC shall
apply.
R110.3 Emergencies. 2024 |ECC shall
apply.

R110.4 Failure to comply. 2024 |[ECC
shall apply.
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CHAPTER 2[RE]
DEFINITIONS

SECTION R201 GENERAL

R201.1 Scope. 2024 |ECC 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
(EUI): 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 as the total
net energy consumed per year divided by the
building’s gross floor area

EUI = Annual Net Energy Use (kWh)/Gross Floor
Area (m?) ADDITION. An extension or increase in
the floor area, number of stories or height of
a building or structure.

AIR-HANDLING UNIT. A blower or fan used forthe
purpose of distributing supply air to a roem,\space
or area.

APPROVED SOURCE. An independent person,
firm or corporation approved by,dhesegde official,
who is competent and expefienced in the
application of engineering pficiples to materials,
methods or system analysés;

AUTOMATIC SHUTOFR, CONTROL. A device
capable of automatieallyy turning loads off
without manual internvention. Automatic shutoff
controls includedeyjces such as, but not limited to,
occupancy gsensors, vacancy sensors, door
switcheg, pgogrammable time switches (i.e.,
timeclocks), or count-down timers.

BALANCED VENTILATION SYSTEM.
A yentilation system that simultaneously supplies
outdeor air to and exhausts air from a space, where
the Y mechanical supply airflow rate and the
@echanical exhaust airflow rate are each within 10
percent of the average of the two airflow rates.
BIODIESEL BLEND. A homogeneous mixture of
hydrocarbon oils and mono alkyl esters of long
chain fatty acids.

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

CONSTRUCTION DOCUMENTS. Written, graphic

and pictorial documents prepared or assembled for
describing the design, location and physical
characteristics of the elements of a project
necessary for obtaining a building permit.

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 whi¢h, ohce placed
in operation, is intended to remain ignited
continuously until it is manually interrupted.
DAMPER. A manually or attofmatically controlled
device to regulate draft orthe rate of flow of air or
combustion gases.

DEMAND RESPONSES SIGNAL. A signal that
indicates a¢rice or @'request to modify electricity
consumptien for a limited time period.

DEMAND RESPONSIVE CONTROL. A control
capable of re€eiving and automatically responding
tofademand response signal.

DISTRIBUTION SYSTEM EFFICIENCY (DSE). A
factorthat adjusts for the energy losses associated
with delivery of energy from the equipment to the
source of the load.

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 0 represents arated design or
constructed dwelling unit with zero net energy
performance.
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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 factor for slab-on-grade floors
(Btu/h x ft x °F) [W/(m x K)].

FUEL GAS. A natural gas, manufactured gas,
liquified petroleum gas or a mixture of these.

FUEL OIL. Kerosene or any hydrocarbon oil having
a flash point not less than 100°F (38°C).

GRADE PLANE. A reference plane representing
the average of 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 6 feet (1829 mm)
from the building between the structure and a point
6 feet (1829 mm) from the building.

HEAT EXCHANGER. A device that transfers heat
from one medium to another.

INTERMITTENT IGNITION. Type of ignition that is
energized when an appliance is called on to operate
and that remains continuously energized during
each period of main burner operation and where the
ignition is deenergized when the main burner
operating cycle is completed.

INTERRUPTED IGNITION. Type of ignition that is
energized prior to the admission of fuel to the main
burner and that is deenergized when the main flam
is established.

KNEE WALL. An above-grade wall assembly,
wall defined by vertical truss members, any
height that separates conditioned spacefr
unconditioned buffer spaces, such as ' d
attics and entry porch roofs, rather than ambient
outdoors. .
LIQUID FUEL. A fuel oil or biod e%nd.
LIVING SPACE. Space % a dwelling
unit utilized for living, sle Qating, cooking,
bathing, washing and sani@ urposes.

LOW SLOPE. A roof than 2 units vertical
in 12 units horizontaly1 7%percent slope).

OCCUPIABLE . An enclosed space

intended for activities, excluding those

spaces i er@ imarily for other purposes, such
er

as stor and equipment rooms, that are
only intehded)to be occupied occasionally and for

shorffperiods of time.

@AND PILOT.A pilot that, once placed into
ion, is intended to remain ignited for a
Q- termined  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
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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

description  of  the %
proposed dwelling  unitused to  determin
the energy rating index. Q

bl

REFLECTIVE INSULATION. A material g
surface emittance of 0.1 or less in an asse

consisting of one or more enclosed iteflective
airspaces. ﬁ

RENEWABLE ENERGY CERTI c%ﬂ C). A
market-based instrument that ts and

ributes of 1 megawatt
eration and could

conveys the environmental
hour of renewable electricit
be sold separately fro erlying physical
electricity associated renewable energy

resources; also kn as an energy attribute

certificate (EAC):

ROOF PLA ENT. An alteration that

includes th val of all existing layers of roof

assemb terials down to the roof deck and the
eplacement materials above the

insta
existi f'deck.
SIM D BUILDING PERFORMANCE. A

in which the proposed building design is

roc
%mpared to a standard reference design for the
p

poses 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 for living, eating and either sanitation or
kitchen facilities but not both. Such rooms and
spaces that are part of adwelling unitare
not sleeping units.
SOLAR-READY ZONE. A designated area of a
building or property reserved for the future
installation of a solar photovoltaic or solar thermal
system.
SPACE CONDITIONING. The treatment of air so
as to control the temperature, humidity, filtration or
distribution of the air to meet the requirements of
a conditioned space.
SPACE CONDITIONING EQUIPMENT. The heat
exchangers, air-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 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
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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 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
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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 wused in 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 by an
asterisk.

R301.3 Unstated climate zonwes.he climate zone
for any location not listed in, Table R301.1 shall be
determined by applying Takle' R301.3 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 IECC shall
apply

SECTION R303
MATERIALS, SYSTEMS AND EQUIPMENT

R303.1 Identification. 2024 |IECC shall apply.
R303.1.1 Building thermal envelope insulation. An
R- value identification mark shall be applied by the
manufacturer to each piece of building thermal
envelope insulation 305 mm (12 inches) or greater 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 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-value for the
installed assembly determined in accordance
with Section R303.1.6 shall be listedon  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 post the certification in a conspicuous
location on the job site.

R303.1.1.1 Blown or sprayed roofi/ceiling
insulation. The thickness of blown-in or sprayed
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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) 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.

R303.1.2 Insulation mark installation. 2024 |[ECC
shall apply.
R303.1.3 Fenestration product rating. 2024 IECC
shall apply.

TABLE R303.1.3(1)
DEFAULT GLAZED FENESTRATION U-

FACTORS
FRAM | SINGLE | DouBL | SKYLIGHT
6.81 4.54 11.36 7.38
WimzK | W/im?K | Wm?K | W/m?K
Metal (1.20 (0.80 (2.00 (1.30
Btu/h-ft2 | Btu/h-ft2 | Btu/h-ft2 | Btu/h-ft?
.°F) .°F) .°F) .°F)
Metal 6.25 3.69 10.79 6.25
with Wim2K | Wim#zK | W/m2K | W/m2:K
Therm (1.10 (0.65 (1.90 (1.10
al Btu/h-ft2 | Btu/h-ft2 | Btu/h-ft2 | Btu/h-ft2
Break °F) °F) -°F) -°F)
Nonm 5.39 3.12 9.94 5.96
otal or Wim2-K | Wim#zK | W/m2K | W/m?-K
Metal (0.95 (0.55 (1.75 (1.05
Clad Btu/h-ft2 | Btu/h-ft2 | Btu/h-ft2 | Btu/h-ft2
.°F) .°F) .°F) .°F)
Glaze 341 W/m*K
Bl(OjCk (060 BtU/hftzoF)
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TABLE R303.1.3(2)
DEFAULT DOOR U-FACTORS

DOOR TYPE U-FACTOR
6.81 W/m*K
Uninsulated Metal

(1.20 Btu/h-ft2-°F)

3.41Wim?-K

Insulated Metal

(0.60 Btu/h-ft>-°F)

2.84 W/mz-K

Wood

(0.50 Btu/h-ft2-°F)

Insulated, nonmetal edge, 1.99 W/m2-K

max 45% glazing, any X
glazing double pane (0.35 Btu/h-ft*-°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. Federal Trade
Commission R-value rule (CFR Title 16, Part 460) in
units of m>K/W (h-ft?-°F/Btu) at a mean temperature
of 24°C (75°F).

R303.1.4.1 Insulated siding. 2024 IECC shall apply.
R303.1.5 Air-impermeable insulation. 2024 |[ECC
shall apply.

R303.1.6 Airspaces. 2024 |IECC shall apply.

R303.2 Installation. 2024 |ECC 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 the exposed
exterior insulation and extend not less than 153 mm
(6 inches) below grade.

R303.2.2 Radiant barrier. 2024 |IECC shall apply.

R303.3 Maintenance information. 2024 |IECC shall
apply.
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TABLE R301.1
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 re

gime is‘irrelevant.
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sl I-P

COUNTRY LOCATION wwmo# ¢z Elev(m) CDD10 HDD18 P(::r‘:f Elev (ff) CDD50 HDD65 szr“’)'p
Anguilla (AIA)? WALLBLAKE 0A 6691
lAntigua 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)® BELIZE/PHILLIP GOLD __ 785830 __ OA 5 6145 0 1944 16 11061 0 77
Bermuda (BMU)P BERMUDA INTL 780160  2A 6 4596 88 1456 20 8273 158 57
British Virgin Islands  TERRANCE B. LETTSOME INTL
(VGB)® AIRPORT 0A 6453
Cayman Islands (CYM)? OWEN ROBERTS

AIRPORT 0A 6620
Dominica (DMA)? DOUGLAS-CHARLES

AIRPORT 0A 6288
Grenada (GRD)® 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  OA 8 6336 0 1184 26 11405 0 47
Montserrat (MSR)? JOHN OSBORNE

AIRPORT 1A 5946
Saint Lucia (LCA)® HEWANORRA INTL AIRP 789480  OA 10 6429 0 1128 33 11572 0 44
St. Kitts and Nevis (KNA)? 0A 6388
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St. Vincent and the ARGYLE
Grenadines (VCT)? INTERNATIONAL
AIRPORT 0A 6647
Suriname (SUR) JOHAN A. PENGEL INTL
AIRPORT at Zanderij 812250 0A 9 6264 0 2249 30 11275 0 89
Paramaribo @ 6361
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 1781 49 11293 0 70
Turks and Caicos Islands
(TCA)? 0A 6439

a. Calculated CARICOM Member State or Associate
b. CARICOM Member State or Associate
(continued)
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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 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 cooling 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 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.
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TABLE R 301.3(1)
UNSTATED CLIMATE ZONE DEFINITIONS

MAJOR CLIMATE TYPE DEFINITIONS

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

5. Mean temperature of coldest month between 27°F (-3°C) and 65°F (18°C)

6. Warmest month mean < 72°F (22°C)

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

8. Dry season in 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 precipitation in the rest of the year. The cold
season is October through March in the Northern Hemisphere and April through September in the
Southern Hemisphere.

Dry (B) Definition—Locations meeting the following criteria:
5. Not Marine (C)
6. If 70% or more of the precipitation, P, occurs during the high sun period, then the dry/humid threshold is
Pin < 0.44 x (T —7) (I-P) [Pmm < 20.0 x (T + 14) (Sl)]
7. If between 30% and 70% of the precipitation, P, occurs during the high sun period, then the dry/humid
threshold is Pin < 0.44 x (T — 19.5) (I-P) [Pmm < 20.0 x (T + 7) (SI)]
8. 1f 30% or less of the precipitation, P, occurs during the high sun period, then the dry/humid threshold is
Pin < 0.44 x (T —32) (I-P) [Pmm < 20 x T (SI)] where:
P annual precipitation, in. (mm)
T annual mean temperature, °F (°C)

Summer or high 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 cold season

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

Warm-humid Definition—Humid (A) locations where either of the following wet-bulb temperature conditions
shall occur during the warmest

six consecutive months of the year:

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

2. 73°F (22.8°C) or higher for 1,500 or more hours.

For SI: °C = [(°F)-32]/1.8, 1 inch = 2.54 cm.

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

Thermal Zone | Name Sl Units I-P Units
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”
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CHAPTER [CE] 4 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 code, in addition to Sections
C402 through C406 and Section

C408. Dwelling units and sleeping units in
Group R-2 buildings shall be deemed to be
in compliance with this chapter, provided
that they comply with Section R406.

2. Simulated Building Performance.
The Simulated Building
Performance option requires, compliance

with Section C407.

Exception: Additions, alterations;, repairs’and
changes of occupancy je existing buildings

complying with Chapter 5.
Table below the compliance options and its

relevance in Caribbean and Prescriptive and
Mandatory compliance as per IECC 2024.
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Table 1:IECC 2024 compliance option and its relevance in Caribbean

Building Type IECC 2024 Compliance Recommendation for | Rationale for
Methods CREEBC 2024 recommendation
(Caribbean Context)

Commercial e Prescriptive Path e Adopt e Prescriptive path gives
(mandatory + prescriptive Prescriptive + clear baselines;
envelope, mechanical, Performance performance path provides
lighting, service water Path (C407) flexibility for large projéets?
heating requirements) e Allow e ASHRAE 90.1-2022 aligns

e Performance Path (C407) ASHRAE 90.1- with global best spractice
— modelled energy 2022 as and supports “complex
cost/use < reference alternative buildings (airports,
design hospitals, hotels):

e ASHRAE 90.1-2022

3. Appendix G (ECB
Method) as alternative

Residential e Prescriptive Path e Adopt e Prescriptive path is

(Low-rise R-2, (mandatory + prescriptive Prescriptive Path easiest for enforcement;

R-3, R-4) envelope, HVAC, lighting, Allow UA Trade- UA Trade-off gives

Table 2: Prescriptive and Mandatory compliancesas per IECC 2024

etc.)
UA Trade-off (R402.1.5) —

off + Perform@nce
Path (R405) Defer

limited flexibility;
Performance path

envelope flexibility ERI Path ‘until enables innovation in
Performance Path (R405) infrastructure larger developments;

— modelled energy use < exists ERI is not practical now
reference design o Keep ASHRAE due to lack of rating
ERI Path (R406) - HERS 90.2 optional systems;

or equivalent rating index
ASHRAE 90.2-2020 as
alternative

e ASHRAE 90.2-2020 can
be retained for high-
performance projects.

Category Commercial Buildings Residential Buildings
Mandatory e C401.2 Caompliance paths (must meet | ¢ R401.2 Compliance paths (must meet
Provisions mandatory +'chosen path) mandatory + chosen path)

e C402,5Air leakage (envelope sealing & | ¢ R401.3 Certificate — permanent energy
(apply testing) certificate posted in the home listing
regardless  of ¢=c403.2 General mechanical provisions envelope values, equipment, and test
compliance (controls, insulation, economizers, results
path) efficiency) o R402.4 Air leakage (envelope sealing &

Prescriptive
Provisions

(default
compliance
path if no trade-

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

C405.2 Basic lighting controls

C405.10 Functional testing of lighting
controls

C408 Commissioning of
lighting, SWH, refrigeration
C409 Energy metering

C402 Envelope (insulation,
fenestration, SHGC, roof reflectance)
C403 Mechanical (equipment
efficiencies, ventilation, advanced
controls)

HVAC,

testing)

R403.1-R403.5 Mechanical system
controls, duct/piping insulation, hot
water controls

R404 Basic electrical & lighting
requirements

R405.3 Performance path mandatory
requirements (before trade-offs)
R402 Envelope (insulation, fenestration,
U-factor, SHGC)

R403 Systems (HVAC and water
heating efficiencies)

R404 Lighting (high-efficacy lamps,
controls)
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Residential Buildings

off/[performance ¢ C404 Service water heating

path) (equipment efficiencies, recirculation,

pool/spa heating)

e (405 Lighting power allowances,
daylighting, advanced controls
e (C406 Additional efficiency options

o R406 ERI compliance path (prescriptive
baseline + performance flexibility)

(renewables, high-performance HVAC,

etc.)

e C410 Refrigeration systems (walk-ins,

supermarkets)

C401.2.2 ASHRAE 90.1-2022

Commercial buildings shall comply with the
requirements of ANSI/ASHRAE/IES 90.1.

C401.3 Building thermal envelope certificate.

A permanent 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
properly to prevent being damaged due to water or
any other weather change.

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 for simplified
compliance.

Also, certificate must explicitly indicate where air-
barrier continuity is not provided and explain the
basis for exemption.

Consider requiring limited testing o, alternative
compliance documentation whefe alterations
affect a significant proportion of{the envelope or
where the space is mechanically
cooled/dehumidified, as these‘conditions increase
the importance of airtightness for comfort and
moisture control.

The certificate shall include the following:

R-values of insulation, for main envelope elements
only: ceilings, Yoofs, external walls, and floors.
Minor components such as doors, windows,
skylights, hatehes, access panels, and localized
thermal bridges may be omitted.

1. Uffactors and SHGC for major fenestrations:
windows’and doors only.

2.YAirleakage testing is optional; where testing is
reguired, 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, noisthe tetal building
area..

SECTION C402 BUILDING THERMAL ENVE
LOPE REQUIREMENTS

C402.1 General.

Building thermal envelepe assemblies for buildings

that are intendedgstorcomply with the code on a

prescriptive g basisy_in accordance with the

compliance“path, described in Item 1 of Section

C401.2.1 shall comply with the following:

1™~ he opaque portions of the building thermal

envelope shall comply with the specific
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 Item 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 above-grade walls shall
comply with Section C402.7.
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7. Walk-in  coolers, walk-in freezers,
refrigerated warehouse coolers and
refrigerated warehouse freezers shall
comply with Section C403.12.

C402.1.1 Low-energy
greenhouses.
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
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
10.7 W/m? (1.0 watt per square foot) of floor
area for space conditioning purposes.

buildings and

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 C402.2 and
C402.5.5.

Exception: Low energy greenhouses that, camply
with Section C402.1.1.
2. Interior partition building thermal enyelope

assemblies that separate the greenhouse
from conditioned space comply with
Sections C402.2, C4Q02.5.3 and C402.5.5.

3. Fenestration assemblies that comply with
the building thefmakenvelope requirements
in Table C402M.1%2. The U-factor for a roof
shall be forthe roof assembly or a roof that
includes “the assembly and an internal
curtain_system.

Exception:'Unconditioned greenhouses.
JTABLE ©402.1.1.2 FENESTRATION BUILDING
THERMAL ENVELOPE MAXIMUM
REQUIREMENTS
€402.1.1.3 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? (1,200 square feet).
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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 togfiet
more than 10 °C (50 °F)

4. Have an average wall and roof U-factor less
than 0.2 in Climate Zones 1 threugh,5 and
less than 0.12 in Climate,Zohes 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 thermalfenvelope opaque assemblies shall
have a U-), C-_or F-factor not greater than that
specifiedhin 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
opaque assemblies, such opaque assemblies shall
be a compliance alternative provided they meet the
criteria of Table C402.1.2 and the construction,
excluding cladding system on walls, complies with
the applicable construction details from
ANSI/ASHRAE/IES 90.1-2022 Appendix A. Where
U-factors have been established by testing in
accordance with ASTM C1363, such opaque
assemblies shall be a compliance alternative
provided they meet 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
evaluations shall 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 ceilings having
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 be 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 be permitted for assemblies
complying with Section C402.1.3.4.
C402.1.2.1.5 Area-weighted averaging of above-
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 AlS|,
S250 as modified herein.

1. Where the steel-framed wall contains no

cavity insulation and uses confintous
insulation to satisfy the U-factormaximum,
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 gffaming factor, the next lower
framing member spacing input values shall
pe usedwhen calculating using AISI S250.

3. Where the steel-framed wall contains less
than 23 percent framing factors, the AlSI
S250 shall be wused 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.
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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 Mechanical
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 SectionsC402:1:2:1.5 or
Section C402.1.4 using a published andfapproved
U-factor for that equipment or a default U-factor of
0.5.

C402.1.3 Insulation component R-value method.
For opaque portions of, the building thermal
envelope the R-valy€s, for cavity insulation and
continuous insulation,shall be not less than that
specified in #able €402.1.3. Group R occupancy
buildings _ongpertions of commercial buildings
enclosing Group/R occupancies shall use the R-
value§ “from 4the “Group R” column of Table
C402:4.3.%Commercial buildings or portions of
commercial buildings enclosing occupancies other
than Gfoup R shall use the R-values from the “All
other” column of Table C402.1.3.

TABLE C402.1.3 OPAQUE BUILDING THERMAL

equipment

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-value requirements. Where continuous
insulation is installed in multiple layers, the
continuous insulation R-values shall be summed to
determine compliance with the continuous
insulation R-value requirements. Cavity insulation
R-values shall not be used to determine compliance
with the continuous insulation R-value requirements
in Table C402.1.3.

C402.1.3.2 Area-weighted averaging of R-
values.

Area-weighted averaging shall not be permitted for
R-value compliance.

Exception: For tapered above-deck roof insulation,
compliance with the R-values required in Table
C402.1.3 shall be permitted to be demonstrated by
multiplying the rated R-value per inch of the
insulation material by the average thickness of the
roof insulation. The average thickness of the roof
insulation shall equal the total volume of the roof
insulation divided by the area of the roof.
C402.1.3.3 Suspended ceilings.

Insulation installed on suspended ceilings having

47


https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.1.3.2/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.1.2_TblC402.1.2/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.1.2_TblC402.1.2/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.1.3.4/4255
http://www.steel.org/
http://www.steel.org/
http://www.steel.org/
http://www.steel.org/
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.1.2.1.7_TblC402.1.2.1.7/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch06_PromNFRC_RefStd100_2023/4255
https://codes.iccsafe.org/content/IECC2024V1.0/chapter-ce-4-commercial-energy-efficiency#IECC2024V1.0_CE_Ch04_SecC402.1.2.1.7_TblC402.1.2.1.7
https://codes.iccsafe.org/content/IECC2024V1.0/chapter-ce-4-commercial-energy-efficiency#IECC2024V1.0_CE_Ch04_SecC402.1.2.1.7_TblC402.1.2.1.7
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.1.2.1.5/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.1.4/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.1.3_TblC402.1.3/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.1.3_TblC402.1.3/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.1.3_TblC402.1.3/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.1.3_TblC402.1.3/4255
https://codes.iccsafe.org/content/IECC2024V1.0/chapter-ce-4-commercial-energy-efficiency#IECC2024V1.0_CE_Ch04_SecC402.1.3_TblC402.1.3
https://codes.iccsafe.org/content/IECC2024V1.0/chapter-ce-4-commercial-energy-efficiency#IECC2024V1.0_CE_Ch04_SecC402.1.3_TblC402.1.3
https://codes.iccsafe.org/content/IECC2024V1.0/chapter-ce-4-commercial-energy-efficiency#IECC2024V1.0_CE_Ch04_SecC402.1.3_TblC402.1.3
https://codes.iccsafe.org/content/IECC2024V1.0/chapter-ce-4-commercial-energy-efficiency#IECC2024V1.0_CE_Ch04_SecC402.1.3_TblC402.1.3
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.1.3_TblC402.1.3/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.1.3_TblC402.1.3/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.1.3_TblC402.1.3/4255

removable 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/m2 (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/m* (120 pounds per
cubic foot [pcf]).
1.3. Have a heat capacity exceeding 144
kd/m? x K (7 Btu/ft? x °F).
1.4. Have a heat capacity exceeding 103
kd/m2-K (5 Btu/ft>-°F) where the material
weight is not more than 1922 kg/m? (120
pcf).

2. Where used as a component of the building

thermal envelope, the minimum weighttof
mass floors shall comply with one_of the
following:

2.1. 171 kg/m?2 (Thirty-five pounds per

square foot) of floor surfacé area.

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

square foot) of floor susface‘area where

the material weightiis hot'more than 120

pcf (1922 kg/m3y.
C402.1.4 Component perféermance method.
Building thermal envglope walues and fenestration
areas determined jm,aecordance with Equation 4-1
shall be an altermativerxto compliance with the U-, F-
, psi-, chi-, .and, Csfactors in Tables C402.1.2,
C402.1.21.7, C402.1.4 and C402.5 and the
maximum alloWable fenestration areas in Section
C402.5.1.%kenestration shall meet the applicable
SHGC requirements of Section C402.5.3.

AP+BP+ CP+TP SAT+BT+CT+TT_VF_VS
Equation 4-1

Where,

Ap = Sum of the (area x U-factor) for each proposed
building thermal envelope assembly, other than
slab-on-grade or below-grade wall assemblies.
Bp= Sum of the (length x F-factor) for each
proposed slab-on-grade edge condition.
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Cp =Sum of the (area x C-factor) for each proposed
below-grade wall assembly.

Te =Sum of the (WLP) and (x/NP) values for each
type of thermal bridge condition of the building
thermal envelope as identified in Section C402.7 in
the proposed building. For the purposes of this
section, the (WLP) and (xNP) values for thermal
bridges caused by materials with a thermal
conductivity less than or equal to 3.0 Btu x in/h %
ft2x °F shall be assigned as zero. For buildings‘er
structures located in Climate Zones 0 through 3, the
value of Tp shall be assigned as zero.

WL P=Psi-factor x length of the thermal \bridge
elements in the proposed building “thermal
envelope.

xNP=Chi-factor x number of the“thermal bridge
point elements other than fastefiers, ties or brackets
in the proposed building(thermal.envelope.
Ar=Sum of the (area, * U-factor permitted
by Tables C402.1.2 afid,C402.5) for each proposed
building thermalyenvelope assembly, other than
slab-on-grade or below-grade wall assemblies.
Br=Sum _ofisthe (length x F-factor permitted
by Table” C402.14.2) for each proposed slab-on-
grade’edge condition.

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

Ty =Sum of the (WLP) and (xNT) values for each
type of thermal bridge condition in the proposed
building thermal envelope as identified in Section
C402.7 with  values specified as “compliant”
in Table C402.1.4. For the purposes of this section,
the (WLT) and (xNT) values for thermal bridges
caused by materials with a thermal conductivity less
than or equal to 3.0 Btu x in/h x ft2x °F shall be
assigned as zero. For buildings or structures
located in Climate Zones 0 through 3, the value
of Tr shall be assigned as zero.

WL T =Psi-factor specified as “compliant” in Table
C402.1.4) x length of the thermal bridge elements
in the proposed building thermal envelope.

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

RF = Qr — Pr, but not less than zero (excess vertical
fenestration area).

Sr =Area-weighted average U-factor permitted
by Table C402.5of all vertical fenestration
assemblies.

Tr =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=Rr % Ur (excess U x A due to excess vertical
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fenestration area).

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

Qs =Actual skylight area.

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 U x A due 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 C402.1.4 shall be used for the

proposed psi- or chi-factors.

2. Where a thermal bridge is not mitigated in a
manner at least equivalent to Section
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 C402.1.4,
the proposed psi- or chi-factof shall be
determined by thermal analysis, testing or
other approved sources.

TABLE C402.1.4 PSI- and CHIKFAETORS TO
DETERMINE THERMAL BRIDGES FOR THE
COMPONENT PERFORMANCE METHOD
C402.2 Specific insulation” and installation
requirements.

Insulation in building\thermal envelope opaque
assemblies shall*be ‘installed in accordance with
Section C303=2 “and Sections C402.2.1 through
C402.2 77 orian approved design.

C402.2.1 Roof-ceiling construction.

Insulation “materials in the roof-ceiling construction
shalli, be, installed between the roof or ceiling
framing; continuously below the ceiling framing,
centinuously above, below, or within the roof deck
orin 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-deck insulation board located
above the roof deck shall be installed in not less
than two layers and the edge joints between each
layer of insulation shall be staggered, except where
insulation tapers to the roof deck at a gutter edge,
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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 reofinsulation

at its lowest point, gutter edge, roof, drain or

scupper, shall be not less than 25mm (4 inch).

C402.2.2 Above-grade walls.

Above-grade wall insulation materials shall be

installed between the wall framifig, be integral to the

wall assembly, be continuous 6n.the wall assembly,
or be any combination of these insulation methods.

Where continuous jifsulation is layered on the

exterior side of atwallassembly, the joints shall be

staggered.

C402.2.3_ “Floors over outdoor air or

unconditioned space.

Floorfinsulation shall be installed between floor

framing, be“integral to the floor assembly, be

continuots on the floor assembly, or be any
combipation of these insulation methods. Where
centinuous 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 1 inch (25 mm) where it turns up
and is in contact with the underside of the floor
under walls associated with the building
thermal envelope.

C402.2.4 Slabs-on-grade.

Where installed, the perimeter insulation for slab-
on-grade shall be placed on the outside of the
foundation or on the inside of the foundation wall.
For installations complying with Table C402.1.3, the
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perimeter insulation shall extend downward from
the top of the slab for the minimum distance shown
in the table or to the top of the footing, whichever is
less, or downward to not less than the bottom of the
slab and then horizontally to the interior or exterior
for the total distance shown in the table. Where
installed, full slab insulation shall be continuous
under the entire area of the slab-on-grade floor,
except at structural column locations and service
penetrations. Insulation required at the heated slab
perimeter shall not be required to extend below the
bottom of the heated slab and shall be continuous
with the full slab insulation.
Exception: Where the slab-on-grade floor is greater
than 24 inches (610 mm) below the finished exterior
grade, perimeter insulation is not required.
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 not less than 10
feet (3048 mm) below the outside finished ground
level or to the level of the lowest floor 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 panels, and their
associated components that are installed infinterior
or exterior assemblies, shall be insulatedo an R-
value of not less than R-3.5 on all surfaces “hot
facing the space being heated. Radiant“heating
system panels that are installed 4n the building
thermal envelope shall be separated from the
exterior of the building or unconditioped 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.
C402.2.7 Airspaces!
Where the R-value, of an airspace is used for
compliance ifi agcardance with Section C402.1, the
airspace shalhbe 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

1 Please note: These calculation methods ASTM C1363 or
ASHRAE Appendix A) require specialized knowledge and tools.
Caribbean building professionals may require capacity-
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veneer weep holes located only at the bottom
of the airspace and spaced not less than 15
inches (381 mm) 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(totand
behind the exterior wall-covering material shall be
determined in accordance with ASTM%C1363
modified" with an airflow entering the.bottom and
exiting the top of the airspace atfan ‘aif movement
rate of not less than 70 mm/second
C402.3 Above-grade wall solar reflectance.
For Climate Zone 0, aboyve‘grade east-oriented,
south-oriented and west-eriented 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 Solak, reflectance of not less than 0.30
wheéreytested in accordance with ASTM C1549
Wwith, AM2.5GV 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, as
determined in accordance with NFRC 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 of the opaque above-
grade wall area shall be shaded by manmade
structures, existing buildings, hillsides,
permanent building projections, on-site
renewable energy systems or a combination of
these. Shade coverage shall be calculated by
projecting the shading surface downward on
the above-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.

building workshops or simplified lookup tables for
implementation.
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C402.4 Roof solar reflectance and thermal
emittance.

Low slope roofs directly above cooled conditioned
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 or are covered by
the following:

1.1. Photovoltaic systems or components.

1.2. Solar air or water-heating systems or
components.

1.3. Vegetative roofs or landscaped roofs.

1.4. Above-roof decks or walkways.

1.5. Skylights.

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

2. Portions of the 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 17 pounds per square foot
(74 kg/m?) or 23 psf (117 kg/m?) 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-S100.
c. Aged thermal emittance tested in accordance
with"/ASTM C1371 or ASTM E408 or CRRC-
S100.
d.. Solar reflectance index (SRI) shall be
determined in accordance with ASTM E1980
using a convection coefficient of 12 W/m2x K
(2.1 Btu/h x ft2 x °F )Calculation of aged SRI
shall be based on aged, tested values of solar
reflectance and thermal emittance.
€402.4.1 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.

Raged = [0'2 + 0-7(Rinitial - 02)]
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Equation 4-2

where:

Raged = The aged solar reflectance.

Rinitai = 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 complyawith
this section and Section C405.2.4.

TABLE €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 opaque
doors and opaque spandkel Jpanels, shall be not
greater than 30 pergént of the gross above-grade
wall area. The skylight /area shall be not greater
than 3 percent of the,gross roof area.

C402.5.1.1 lncreased vertical fenestration area
with daylight responsive controls.

In Climate Zones 0 through 6, not more than 40
pereent ofthe gross above-grade wall area shall be
vertical “fenestration, provided that all of the
following requirements are met:

1. In buildings not greater than two stories above
grade, not less than 50 percent of the net floor
area is within a primary sidelit daylight zone or
a toplit daylight zone.

2. Inbuildings three or more stories above grade,
not less than 25 percent of the net floor area is
within a primary sidelit daylight zone or a toplit
daylight zone.

3. Daylight responsive controls are installed in
daylight zones.

4. Visible transmittance (VT) of vertical
fenestration is not less than 1.1 times solar
heat gain coefficient (SHGC).

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

C402.5.1.2 Increased skylight area with daylight
responsive controls.

The skylight area shall be not more than 6 percent
of the roof area provided that daylight responsive
controls are installed in toplit daylight zones.
C402.5.2 Minimum skylight fenestration area.
Skylights shall be provided in enclosed spaces
greater than 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, atrium, concourse, corridor, storage
space, gymnasium/exercise center, convention
center, automotive service area, space where
manufacturing occurs, nonrefrigerated warehouse,
retail store, distribution/sorting area, transportation
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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.

Skylight Ef fective Aperature
= 0.85 X Skylight Area
X Skylight VT X WFToplit
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 2 feet
(610 mm), or 0.7 if light well depth is 2 feet (690
mm) 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 n:

1. Buildings in Climate Zones 6\through 8.

2. Spaces where thesdesigned general lighting
power densities(are less than 0.5 W/ft? (5.4
W/m?2).

3. Areas where, it is documented that existing
striictures 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
heurs per year between 8 a.m. and 4 p.m.

4y Spaces where the daylight zone under rooftop
monitors is greater than 50 percent of the
enclosed space floor area.

5. Spaces where the total area minus the area of
sidelit daylight zones is less than 232 m?2
(2,500 square feet, and where the lighting is
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controlled in accordance with Section
C405.2.3.

6. Spaces designed as storm shelters
complying with ICC 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, automotives,service,
manufacturing, nonrefrigerated warehouse) retail
store and distribution/sorting area (spacés shall
have a glazing material or diffusenwith‘a:haze factor
greater than 90 percent whem tested, in accordance
with ASTM D1003.

Exception:  Skylights (andy “ubular daylighting
devices designed and installed to exclude direct
sunlight entering theg6ecupied space by the use of
fixed or automatédrbaffles, the geometry of skylight
and light well or\the use of optical diffuser
components?

C402.5.3 Maximum U-factor and SHGC.

The (maximum U-factor and solar heat gain
coefficient) (SHGC) for fenestration shall be as
specified*in Table C402.5.

J he window projection factor shall be determined in
accordance with Equation 4-4.

PF = A/B
Equation 4-4

where:

PF = Projection factor (decimal).

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.

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
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ratio of the higher to lower labelled SHGC shall be
greater 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 doors shall comply
with Table C402.1.2. Opaque doors shall be
considered as part of the gross area of above-grade
walls that are part of the building thermal envelope:
Opaque doors shall comply with Section C402%.5.1
or C402.5.5.2. Other doors shall comply=with the
provisions of Section C402.5.3 fok Vvertical
fenestration.

C402.5.5.1 Opaque swinging doors.

Opaque swinging doors shall comply with Table
C402.1.2.

C402.5.5.2 non-swinging doors.

Opaque non-swinging doors that are horizontally
hinged sectional doors “with a single row of
fenestration 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, providedthat the fenestration area is not less
than 14 percent and not more than 25 percent of the
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 provided
throughout the building thermal envelope. The air
barrier is permitted to be located at any combination
of inside, outside or within the building thermal
envelope. The air barrier shall comply with Sections
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C402.6.1.1 and C402.6.1.2. The air leakage
performance of the air barrier shall be verified in
accordance with Section C402.6.2.
Exception: Air barriers 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 assemblyy, gshall “be
identified.

2. Joints, interconnections and/penétrations of
the continuous air barrier components shall
be detailed.

3. The continuity,_of the air barrier building
element assemblies that enclose
conditioned“space or provide a boundary
between conditioned space and
unconditioned space shall be identified.

4. \Documentation of the continuous air barrier
shall detail methods of sealing the air barrier,
such as wrapping, caulking, gasketing,
taping or other approved methods at the
following locations:

4.1. Joints around fenestration and door
frames.
4.2. Joints between walls and floors;
between walls at building corners;
between walls and roofs, including
parapets and copings; where above-
grade walls meet foundations; and at
similar intersections.
4.3. Penetrations or attachments through
the continuous air barrier.
4.4. Building assemblies used as ducts or
plenums.
4.5. Changes in continuous air barrier
materials and assemblies.
5. Identify where testing will or will not be
performed in accordance with Section
C402.6.2. Where testing will not be performed,
a plan for field inspections required by Section
C402.6.2.3 shall be provided that includes the
following:
5.1. A schedule for periodic inspection.
5.2. The continuous air barrier scope of

work.
5.3. A list of critical inspection items.
5.4. Inspection documentation

requirements.
5.5. Provisions for corrective actions where
needed.

53


https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.5_TblC402.5/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.5_TblC402.5/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.5_TblC402.5/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.5_TblC402.5/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.5.1.1/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.5.3.2/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC405.2.4.2/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC405.2.4.2/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC405.2.4.3/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.1.2_TblC402.1.2/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.1.2_TblC402.1.2/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.1.2_TblC402.1.2/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.5.5.1/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.5.5.2/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.5.3/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.1.2_TblC402.1.2/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.1.2_TblC402.1.2/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.5.3/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.6.1/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.6.7/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.6.1.1/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.6.1.1/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.6.1.2/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.6.2/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.6.2/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.6.2/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.6.2.3/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_CE_Ch04_SecC402.6.2.3/4255

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 continuous for all

assemblies that compromise the building
thermal envelope and across the joints and
assemblies.

2. Air barrier joints and seams shall be sealed,
including sealing transitions in places and
changes in materials. The joints and seals
shall be securely installed in or on the joint for
its entire length so as not to dislodge, loosen
or otherwise impair its ability to resist positive
and negative pressure differentials such as
those from wind, stack effect and mechanical
ventilation.

3. Penetrations of the air barrier shall be caulked,
gasketed or otherwise sealed in a manner
compatible with the construction materials and
location. Sealing shall allow for expansion,
contraction and mechanical 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 fire sprinkler manufacturer. Caulking_or
other adhesive sealants shall not befused to fill
voids between fire sprinkler cover plates and
walls or ceilings.

4. Recessed lighting fixtures ‘shall «€omply 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 aig barier.

5. Electrical «andy, communication boxes shall
complyfwith Section C402.6.1.2.2.

C402.6.1:2.1 Recessed lighting.
RecesSsed [uminaires installed in the building
thermal_énvelope shall be all of the following:

1. NC-rated.

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

3. Sealed with a gasket or caulk between the
housing and interior wall or ceiling covering.
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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 fest
against all concealed portions of the box.
C402.6.1.2.2.1 Air-sealed boxes.

Where air-sealed boxes are installed, they, shallibe
marked in accordance with NEMA OS 4¥Air-sealed
boxes shall be installed in accerdance With the
manufacturer’s instructions.

C402.6.2 Air leakage compliance:

Air leakage of the building thefmal envelope shall
be tested by an approved thirdwparty in accordance
with Section C402.6.2.1. The measured air leakage
shall not be greater than, 0.35 cubic feet per minute
per square foot (8 Lis X' m?2) of the building thermal
envelope area at“aypressure differential of 75
Pawater gauges(0.3 inch) with the calculated
building {thermal jenvelope surface area being the
sum (ofy the 4above- and below-grade building
thermal enyelope.

Exceptions:

1. \Where the measured air leakage rate is
greater than 1.8 L/s-m? (0.35 cfm/ft?) 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 with the requirements of this
section where submitted to the code official
and the building owner. Where the measured
air leakage rate is greater than 2.3 L/s'm?
(0.45 cfm/ft?), corrective actions must be
made to the building and an additional test
completed for which the results are 2.3 L/s-m?
(0.45 cfm/ft?)or less.

2. Buildings in Climate Zone 2B.

3. Buildings larger than 25,000 square feet
(2323 m?) floor area in Climate Zones 0
through 4, other than Group | and R
occupancies, that comply with Section
C402.6.2.3.
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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
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 0.2 inch water
gauge (50 Pa).

C402.6.2.1 Whole building test method and
reporting.

The building thermal envelope shall be tested by an
approved third party in accordance with ASTM
E3158 or an equivalent approved method. 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 code official and the
building owner.

Exceptions:

For buildings less than 929 m2? (10,000 square
feet),the entire building thermal envelope shall be
permitted to be tested in accordance with ASTM
E779, ASTM E3158, ASTM E1827 or an equivalent
approved method.

1. For buildings 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 g6f, the
building thermal envelope in eaghspottion.
The weighted-average tested aik, leakage
shall not be greater than the whole building
air leakage limit. The following, portions of
the building shall be testeds

2.1. The (ntire, building thermal
envelope,afealof stories that have
any €onditioned spaces directly
under'a roof.
22, 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 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
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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 testingyunit
shall be tested.

2. Where buildings have eight“or} more
dwelling or sleeping units, the greater of
seven units or 20 percent'ef the units in the
building shall be testedsincluding a top floor
unit, a middle flgorwnit, @ ground floor unit
and a unit withthe) largest testing unit
enclosure aréaw For each tested unit that
exceeds the maximum air leakage rate, an
additional thfee units shall be tested,
imeludingja mixture of testing unit types and
locations.

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

Exception: Corridors, stairwells, and enclosed
spaces having a conditioned floor area not 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.
C402.6.2.3.1 Materials.
Materials with an air permeability not greater than
0.02 L/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 ltems 1
through 16 shall be deemed to comply with this
section, provided that joints are sealed and
materials are installed as air barriers in accordance
with the manufacturer’s instructions.

1. Plywood with a thickness of not less than

10 mm (3/8 inch).

2. Oriented strand board having a thickness of
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 not less than 12.7 mm
(1/2 inch).
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5. Closed-cell spray foam having a minimum
density of 2.4 kg/m? (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
between 0.6 and 2.4 kg/m*® (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 construgted,of clay
or shale masonry units.

C402.6.2.3.2 Assemblies.
Assemblies of materials and comiponents with an
average air leakage not greater than 0.2 L/s-m?
(0.04 cfm/ft?) under a pressuredifferential of 75 Pa
(0.3 inch) of water gaugé , where tested in
accordance with ASEM “\E2357, ASTM E1677,
ASTM D8052 or ASTM E283 shall comply with this
section. 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. Gencrete 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

DCAD - CREEBC

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 Seetion
C402.6.1.

2. Fenestration in buildings that_is\tested in
accordance with Section” C402.6.2 is not
required to meet thel air leakage
requirements in Table £402.6.3.

TABLE C402.6.3 MAXIMUM\ “AIR LEAKAGE
RATE FOR FENESTRATION ASSEMBLIES
C402.6.4 Doors and access openings to shafts,
chutes, stairways\and-elevator lobbies.
Doors and a€cess opénings from conditioned space
to shaftsgehutes, stairways and elevator lobbies not
withinsthe scopé of the fenestration assemblies
covered hy (Section C402.6.3 shall be gasketed,
weathersstripped or sealed.
Exceptions:
17 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.

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

1. Buildings in Climate Zones 0 through 2.

2. Doors not intended to be used by the
public, such as doors to mechanical or
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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.

Cargo door openings and loading door openings
shall be equipped with weather seals thatrestrictair
leakage and provide direct contact along the 46p
and sides of vehicles that are parkedsin the
doorway.

SECTION-C403
BUILDING MECHANICAL SYSTEMS

C403.1 General.
Mechanical systems “and® equipment serving the
building heating€eoling, ventilating or refrigerating
needs shall cemply with one of the following:

1. Section C403.1.1 and Sections

€403.2 through C403.17.

2. Data Centers shall 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
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an approved equivalent computational procedure
using the design parameters specified in Chapter 3.
Heating and cooling loads shall be adjusted to
account for load reductions that are achieved where
energy recovery systems are utilized in the HVAC
system in accordance with the ASHRAE HVAC
Systems and Equipment Handbook by an approved
equivalent computational 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 designedtto comply
with Sections C403.2.1 through C403.2.3." Where
elements of a building’s mechanical ‘systems are
addressed in Sections C403.3 through C403.14,
such elements shall complygWwith the applicable
provisions of those sections
C403.2.1 Zone isolation‘required.
HVAC systems servifig\zones that are over 2,323
m? (25,000 squate’ feet)/in floor area or that span
more than ope floor\and are designed to operate or
be occupiednetsimultaneously shall be divided into
isolation{” ateas./ Each isolation area shall be
equipped, with isolation devices and controls
configured)yto 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 and plants shall be provided with controls
and devices that will allow system and equipment
operation for any length of time while serving only
the smallest isolation area served by the system or
plant.
Exceptions:
1.Exhaust air and outdoor air connections to
isolation areas where the fan system to which
they connect is not greater than 2,360 L/s
(5,000 cfm).
2.Exhaust airflow from a single isolation area of
less than 10 percent of the design airflow of the
exhaust system to which it connects.
3.Isolation areas intended to operate
continuously or intended to be inoperative only
when all other isolation areas in a zone 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
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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. A single 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:

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 of Tables
C403.3.2(1) through C403.3.2(16) when tested and
rated in accordance with the applicable test
procedure. Plate-type liquid-to-liquid heat
exchangers shall meet the minimum regquirements
of AHRI 400. The efficiency shall be verified
through certification under an approved certification
program or, where a certification pregram does not
exist, the equipment efficiencyydratings shall be
supported by data furnished bysthe manufacturer.
Where multiple rating conditions™or performance
requirements are provided,sthe’ equipment shall
satisfy all stated requirements®Where components,
such as indoor or ‘Qutdoor coils, from different
manufacturers _drey, “used, calculations and
supporting dataxshall be furnished by the designer
that demonstratessthat the combined efficiency of
the specified'components meets the requirements
herein.

TABLE C403.3.2(1) MINIMUM _EFFICIENCY
REQUIREMENTS: ELECTRICALLY OPERATED
UNITARY AIR CONDITIONERS AND
CONDENSING UNITS

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

TABLE  ©€403.3.2(7) —C403.3.2(3) WATER
CHILLING PACKAGES — EFFICIENCY
REQUIREMENTS? b d

TABLE ©4033-2(3} C403.3.2(4) MINIMUM
EFFICIENCY REQUIREMENTS: ELECTRICALLY

equipment performance
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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(4) C403.3.2(5) WARM-AIR
FURNACES AND COMBINATION WARM-AIR
FURNACES/AIR-CONDITIONING UNITS,
WARM-AIR DUCT FURNACES AND UNIT
HEATERS, MINIMUM EFFICIENCY
REQUIREMENTS

TABLE €403.3.2(5) (C403.3.2(6) MINIMUM
EFFICIENCY REQUIREMENTS:-GAS- AND OIL-
FIRED BOILERS

TABLE ©403.3.2(8) 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 C408.32(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

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 centrifugal chilling
packages.

Equipment not designed for operation at AHRI
Standard 550/590 test conditions of 44.00°F leaving
and 54.00°F entering chilled-fluid temperatures,
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and with 85.00°F entering and 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:

FLadj = FL/Kadj

Equation 4-5

Equation 4-6
where:
Kagj=Ax B
FL=  Full-load kW/ton value from Table
C403.3.2(3).
FLag = Maximum full-load kW/ton rating, adjusted
for nonstandard conditions.
IPLV.IP = IPLV.IP value from Table C403.3.2(3).
PLVa= Maximum NPLV rating, adjusted for
nonstandard conditions.
A= 0.00000014592 x (LIFT)*~ 0.0000346496 x
(LIFT)3+ 0.00314196 x ( LIFT)>— 0.147199 x (LIFT)
+3.93073
B =0.0015 % L4E vap + 0.934
LIFT = L,gCond — LygE vap
L,,Cond = Full-load condenser leaving fluid
temperature (°F).
Ly,yEvap = Full-load evaporator leaving temperature
(°F).
The FLag and PLV.q values are applicable only
for centrifugal chillers meeting all of the following
full-load design ranges:

e <36.00°F < LygE vap < 60.00°F

e +[,Cond= 115.00°F
e +20.00°F < LIFT < 80.00°F

Manufacturers shall calculate
the FLag; and PLV . beforg_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 with a leaving fluid temperature higher
than0 °C (32 °F) and water-cooled positive
displacement chilling packages with a condenser
leaving fluid temperature 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
referenced test procedure.

C403.3.3 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
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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 bailer
systems that meet one or more {of\the
following conditions:

1. The total input capacitylis hot less
than 733 kW (2,500,000 Btu/h) and
one or more\ of “the boilers
are designed to Operate with a
nonpositive entistatic pressure.

2. Any stack\, ‘Serving the boiler
system is “eénnected to two or
more, 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
witha’combustion air fan motor nameplate
horsepowerrating of 746 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
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 not apply
where 50 percent or more of the boiler
system capacity serves Group R-2 occupancies.
TABLE C403.3.4.1 BOILER OXYGEN
CONCENTRATIONS

C403.3.4.2 Boiler turndown.

Boiler systems with design input of greater than 293
kW (1,000,000 Btu/h) shall comply with the
turndown ratio specified in Table C403.3.4.2.

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

concentration
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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.

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 are
designed to offset
only building thermal envelope heat losses, gains
or both serving one or more perimeter zones also
served by an interior system provided that both of
the following conditions are met:

1. The perimeter system includes not fewer
than one thermostatic control zone for
each building exposure having exterior
walls facing only one orientation (within £45
degrees) (0.8 rad) for more than 15,240
mm (50 contiguous feet).

2. The perimeter 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 Jlimit
supplemental heat operation to only those, times
when one of the following applies:

1. The vapor compression cycle cannot

provide the necessary heating €nergy to
satisfy the thermostat setting.

2. The heat pump (S Joperating in defrost
mode.

3. The vaporgeempression cycle malfunctions.
4. The thermostat malfunctions.

C403.411.2 Deadband.
Where ‘used 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 and cooling energy to the zone is
shut off or reduced to a minimum.

DCAD - CREEBC

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  accreditation
standards requiring precision in indoon
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 setpaints are capable of
being adjusted by occupants or{ HVAC system
operators, the adjustment shall.be independent for
the heating setpoint andsthe €oolihg 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 contrels that display setpoints, both
the heating@nd_coolifg setpoints shall be displayed
simultangdusly, or the setpoint of the currently
activesmode| (heating or cooling) shall be displayed
alongwithyanfindication of that mode.
C403.411.4' Setpoint overlap restriction.
Where _heating and cooling to a zone are controlled
by separate zone thermostatic controls located
within the zone, mechanical or software means
shall be provided to prevent the heating
setpoint from exceeding the cooling setpoint, 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 with integral heating shall be provided with
controls configured to shut off the source of heating
when the outdoor air temperature is greater than 7
°C (45 °F). Vestibule heating and cooling systems
shall be controlled by a thermostat located in the
vestibule configured to limit heating to a
temperature not greater than 60°F (16°C) 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
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 based on the
outdoor temperature.
C403.4.2 Off-hour controls.
Each zone shall be provided with thermostatic
setback controls that are controlled by either
an automatic time clock or programmable control
system.
Exceptions:

1. Zones that will be operated continuously.
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2. Zones with a full 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
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,§tart centrols.
C403.4.3 Hydronic systems,controls.

The heating of fluids thathave 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'€403.4.3.3. Hydronic heating
systemsgcomprised of multiple-packaged boilers
and designed te‘deliver conditioned water or steam
into a “common distribution system shall
include automatic controls configured to sequence
operation of the boilers. Hydronic heating systems
eomposed 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 changeover system.
Systems that use a common distribution system to
supply both heated and chilled water shall be
designed to allow a deadband between changeover
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from one mode to the other of not 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 at the changeover point to be not
more than 16.7 °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 e alcommon heat
pump water loop with central\devices’ for heat
rejection and heat addition shall have controls that
are configured to provide a heatypump water supply
temperature deadband ©f netdess than 11 °C (20
°F) between initiation ofsheat rejection and heat
addition by the central*devices.
Exception: Whete» a,_ system loop temperature
optimization contreller is installed and can
determine themest efficient operating temperature
based an ‘Yreal-time conditions of demand and
capacityy, deadbands of less than 11 °C (20 °F)
shall be permitted.
C403.4.373.2 Heat rejection.
JThe 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 water 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:
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1. Automatically reset the supply-water
temperatures in response to
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 continuously
or operate based on a time scheduley
pumps with nominal output{ motor
power of 2 hp or more shallhaveja
variable speed drive.
b) Where pumps haye attematic
direct digital contrgl configured to
operate pumpsaonly when zone
heating or co®lingsis required, a
variable speed ‘drive shall be
provided for pumps with motors
having,! the™ same or greater
nominal Soutput power indicated
in/ Table C403.4.4 based on
theclimate  zone and  system
served.
4. (Where,avariable speed drive is required by

ltem/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
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
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by off-site district chilled water or chilled
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 not required on
dedicated equipment circulation pumps
where configured in primary/secondary
design to provide the minimum “flow
requirements of the equipment
manufacturer for proper opération of
equipment.

4. Variable speed drives are notirequired on
heating water pumps where, more than 50
percent of annualheat is generated by an
electric boiler.

TABLE C403.44 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.

Rationale: “Reserved” means the section number is
held but has no active requirements in this edition
of the code.

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
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.
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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 by
radiant heating and cooling systems.

8. Alterations where walls would have to be
opened solely to meet this requirement,
approved by the code official.

9. Doors served by air curtains 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
cooling 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
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 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.
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C403.4.8.2 Humidification.

Humid static controls shall not use fossil fuels or
electricity to produce relative humidity above 30
percent in the warmest zone served by the system.

Exceptions:

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

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

C403.4.8.3 Control interlock.

Where a zone is served by a system or systems
with both humidification and dehumidification
capability, means such as limit switches,
mechanical stops, or for DDC systems, software
programming, shall be provided capable of and
configured to prevent simultaneous operation of
humidification and dehumidification equipment.

Exception: Systems serving zones where humidity
levels are required to be maintained with precision
of not more than +5 percent relative humidity to
comply with 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.

with Sections
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3. 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 not exceed 20
percent of the total supply capacity of all fan cooling
units in the building or 440 kW (1,500,000 Btu/h),
whichever is greater.

Exceptions: Economizers are optional for the
following systems.

1. Individual fan systems not served by chilled
water for buildings located in Climate
Zones 0A, 0B, 1A and 1B.

2. Where more than 25 percent of the air
designed to be supplied by the system is to
spaces that are designed to be humidified
above 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 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 or 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 CAPACITY FOR
DETERMINING ECONOMIZER COOLING
REQUIREMENTS

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

C403.5.1 Integrated economizer control.
Economizer systemsishall be integrated with the
mechanical cooling“system and be configured to
provide partialvi coeling even where additional
mechanical (Coeling is required to provide the
remainder ofthe'cooling load. Controls shall not be
capable ‘of creéating a false load in the mechanical
coolifg systems by limiting or disabling the
ecenomizer or any other means, such as hot gas
bypass, except at the lowest stage of mechanical
cooling.

WUnits 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
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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 fwo
stages of mechanical cooling capacity»

3. Other DX units, including those that control
space temperature by modulating the
airflow to the space, shall be in accotdance
with Table C403.5.1.

TABLE C403.51 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 econemizer operation does not
increase buil@ing heating energy use during normal
operation,

Exception: \Ecopomizers on variable air volume
(VAV) system$ 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
quantity as outdoor air for cooling.

C403.5.3.2 Control signal.

Economizer controls and dampers shall be
configured to sequence the dampers with the
mechanical cooling equipment and shall not be
controlled by only mixed-air temperature.
Exception: The use of mixed-air 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 economizers shall be configured to
automatically reduce outdoor air intake to the
design minimum outdoor air quantity when outdoor
air intake will not reduce cooling energy usage.
High-limit shutoff control types for specific climates
shall be chosen from Table C403.5.3.3. High-limit
shutoff control settings for these control types shall
be those specified in Table C403.5.3.3.

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 outdoor air during air economizer operation
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to prevent over 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 economizers shall comply
with Sections C403.5.4.1 and C403.5.4.2.

C403.5.4.1 Design capacity.

Water economizer 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 dehumidificatien
requirements cannot be met using outdoog,
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 bulbsis met
with evaporative water ecopemizers.

C403.5.4.2 Maximum pressurexdrop.

Precooling coils and _.watersto-water heat
exchangers used as part\of a Water economizer
system shall either haye a‘water-side pressure drop
of less than 45 kPa (1§ feet) of water or a secondary
loop shall be createdvso that the coil or heat
exchanger pressure drop is not seen by the
circulating pgmps‘when the system is in the normal
cooling (non-economizer) mode.

C40375.5 Economizer fault detection and
diaghostics (Mandatory).
Air-cooled unitary direct-expansion units listed
infTables 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:
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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 °C to 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:

Free cooling available.

Economizer enabled.

Compressor enabled.

Heating enabled.

Mixed™air low limit cycle

activer

6. The current value of each
Sensor.

5. The unitycontroller shall be capable of
manually initiating each operating mode so
that\,the operation of compressors,
economizers, fans and the heating system
canbgrindependently tested and verified.

6.5, The unit shall be configured to report faults
te"a 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. Air temperature sensor
failure/fault.

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 and multiple-zone

systems.

Supply air systems serving multiple zones shall be

variable air volume (VAV) systems that

have zone controls configured to reduce the
volume of air that is reheated, recooled or mixed in
each zone to one of the following:

1. Thirty percent of the zone design peak
supply for systems with direct digital control
(DDC).

2. Systems with DDC where all of the
following apply:

21. The airflow rate in the
deadband between heating and
cooling does not exceed the

agrON =
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highest of the allowed rates under
Iltems 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
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 ffam the
requirement for VAV control:

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

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

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

Single-duct VAV systems shall use terminal devices
capable of and configured to reduce the supply of
primary supply air before reheating or recooling
takes place.

C403.6.3 Dual-duct and mixing VAV systems,
terminal devices.
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Systems that have one warm air duct and one cool
air duct shall use terminal devices that are
configured to reduce the flow from one ductto a
minimum  before mixing of air from the
other duct takes place.

C403.6.4 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 tonshshall
not be equipped with air economizers.

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 supplyair temperature not
less than 25 percent of the difference between the
design supply-air temperature and the design room
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 from site-recovered or site-
solar energy sources.
3. Zones with peak supply air quantities of
142 L/s (300 cfm) or less.
C403.6.5.1 Dehumidification control interaction.
In Climate Zones 0A, 1A, 2A, and 3A, the system
design  should 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
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have automatic controls configured to:

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  any zone that
excessively drives the reset logic.

2. Generation of an alarm to the system
operational location.

3. Allowance for an operator to readily remove
one or more zonesfrom the reset
algorithm.

C403.6.9 Static pressure sensor location?

Static pressure sensors used to control YAV} fans
shall be located such that the controllér setpoint is
not greater than 1.2 inches w.c, (299.Pa). Where
this results in one or more sensors being located
downstream of major duct splits,not‘less than one
sensor shall be located op™each major branch to
ensure that static pressurefcan be maintained in
each branch.

C403.7 Ventilation,and exhaust systems.

In addition tog=other " requirements of Section
C403 applicableto the provision of ventilation air or
the exhaust 'of air, Ventilation and exhaust systems
shall be in accordance with Sections
C403.7.1through C403.7.9.

C403.7.1 Demand control ventilation

Bemand control ventilation (DCV) shall be provided
forthe following:

1.8paces with ventilation provided by single-zone
systems where an air-side economizer is provided
in accordance with Section C403.5.

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

2.1. An air-side economizer.

2.2. Automatic modulating control of the outdoor air
damper.

2.3.A design outdoor airflow greater than 3,000 cfm
(1416 L/s).

Exceptions:

1.Spaces served by systems with energy recovery
in accordance with Section C403.7.4.2 apdhthat
have a floor area less than:

1.1 6,000 square feet (557 m2) in Climate Zahe
3C.

1.2. 2,000 square feet (186 m2)Jin “Climate
Zones 1A, 3B and 4B.

1.3. 1,000 square feet (93m2) inClimate Zones
2A, 2B, 3A, 4A, 4C, 5 and 6:

1.4. 400 square feet (374m2)'in Climate Zones
7 and 8.

2. Multiple-zong"systems without direct digital
control of individual 'zones communicating with a
central contrel panek

3. Spaeegswserved by multiple-zone systems
with a design outdoor airflow less than 750 cfm (354
L/s).

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
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 storing or
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.
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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
ratio that exceeds 710 L/s/kW (1125
cfm/hp)and do not utilize heating or
mechanical cooling.

C403.7.3 Ventilation air heating control.

Units that provide ventilation air to
multiple zones and  operate  in  conjunction
with zone heating and cooling systems shall not
use heating or heat recovery to warm supply air to
a temperature greater than 60°F (16°C) when
representative building loads or outdoor air
temperatures  indicate that the  majority
of zones require cooling.

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

C403.7.4 Energy recovery systems.

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 providedjwith
outdoor air energy recovery (ventilation
systems complying with not less than one of “the
following:

1. The system shall havé _an enthalpy
recovery ratio of not lessihan 50 percent at
cooling design conditiormand’not less than
60 percent at heating, design condition.

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

Exceptions:

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

2. Non-transient dwelling units with not more
than 500 square feet (46 m2) of conditioned
floor area in Climate Zones 0, 1, 2, 3, 4C
and 5C.
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3. Enthalpy recovery ratio requirements at
heating design condition in Climate Zones
0, 1and 2.

4. 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 off afan
system serving a space other than a non-transient
dwelling unit exceeds the values specifiedsin, Tables
C403.7.4.2(1) and C403.7.4.2(2), the_system shall
include an energy recovery system. J/fhe®energy
recovery system shall provide an“enthalpy recovery
ratio of not less than 50 percent at design
conditions. Where an ajr,e60n0mizeris required,
the energy recovery system'shall include a bypass
or controls that permit opéeration of the economizer
as required by Sectign €403.5.

Exception:#” An energy recovery  ventilation
system shall"a6t'be required in any of the following
conditions:

1. Where” energy recovery systems are
prohibited by the International Mechanical
Code.

21 Laboratory fume hood systems that include
not fewer than one of the following features:

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

2.2. Direct makeup (auxiliary) air
supply equal to or greater than 75
percent of the exhaust rate, heated
not warmer than 2°F (1.1°C) above
room setpoint, cooled to not cooler
than 3°F (1.7°C) below room
setpoint, with no humidification
added, and no simultaneous
heating and cooling used for
dehumidification control.

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

4. 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.

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

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

7. Systemsin Climate Zones 0 through
4 requiring dehumidification  that
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employ series energy recovery land have a
minimum SERR of 0.40.

8. Where the largest source of air exhausted
at a single location at the building exterior
is less than 75 percent of the design
outdoor airflow rate.

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

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

11. Commercial kitchen hoods wused for
collecting and removing grease vapours
and smoke.

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 into the
exhaust hood cavity shall not be greater than 10
percent of the hood exhaust airflow rate.
Conditioned supply air delivered to any space shall
not exceed the greater of the following:

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

2. The hood exhaust flow minus the ayailable
transfer air from adjacent spaee, where
available transfer air is considered‘to=be
that portion of outdoor ventilatiornair not
required to satisfy other exhaust needs,
such as restrooms, and? not required to
maintain pressurizatiopref adjacent spaces.

Kitchen exhaust hood systems serving Type |
exhaust hoods shall_bey provided with demand
control kitchen ventilation (DCKV) controls where
a kitchen or kitchen/dining facility has a total Type
| kitchen hood «€xhaust airflow rate greater than
5,000 cubicffeetwper minute (2360 L/s). DCKV
systems shallkbe configured to provide a minimum
of 50 pereentreduction in exhaust and replacement
air gystem airflow rates. Systems shall include
contrels) necessary to modulate exhaust and
replacement air system airflows in response to
appliance operation and to maintain full capture and
éontainment 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
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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:

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 cubic feet per minute per linear
foot)of hood that serve kitchem, “er
kitchen/dining facilities with a total kitchen
hood exhaust airflow rate less than 2,360
L/s (5,000 cfm).

2. Where allowed by ,theé [ntefnational
Mechanical _Code, anenergys recovery
ventilation systemgs installed on the
kitchen exhaust_with™a sensible heat
recovery effectitenesswof not less than 40
percent on not less than 50 percent of the
total exhaustfieod airflow.

TABLE C403.7¢%5» MAXIMUM NET EXHAUST
FLOW RATE: CFM'RER LINEAR FOOT OF HOOD
LENGTH

C403.7.6 Automatic control of HVAC systems
servifigh\guestrooms.

IngsGroup YR=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
setpoint by not less than 4°F (2°C) from the
occupant 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 than 80°F
(27°C) and lower the heating setpoint to not higher
than 60°F (16°C) when the guestroom is unrented
or has not been continuously occupied for more
than 16 hours or a networked guestroom control
system indicates that the guestroom is unrented
and the guestroom is unoccupied for more than 30
minutes. A networked  guestroom control
system that is capable of returning the thermostat
setpoints to default occupied setpoints 60 minutes
prior to the time a 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.

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 automatically
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shutting off the supply of outdoor air to and exhaust
air from the guestroom.

Exception: Guestroom ventilation systems are not
precluded from having an automatic daily pre-
occupancy purge cycle that provides daily outdoor
air ventilation during unrented periods at the design
ventilation rate for 60 minutes, or at a rate and
duration equivalent to one air change.

C403.7.7 Shutoff dampers.

Outdoor air intake and exhaust openings and
stairway and shaft vents shall be provided with
Class | motorized dampers. The dampers shall
have 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 /abelled 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 centrol
systems.

Exception: Nonmotorized gravity{dampers shall be
an alternative to motorized dampers for exhaust
and relief openings as follows:
1. In buildings less tham'three stories in height
above grade plane.
2. In buildings 6tany,height located in Climate
Zones 0,1, 2,0m3.
3. Where the“design exhaust capacity is not
greaterthan 142 L/s (300 cfm).
Nonmotorizeth,gravity dampers shall have an air
leakage rate mnot greater than 101.6 L/s x m? (20
cfm/ft®) where not less than 610 mm (24 inches) in
eithery dimension and 203.2 L/s x m? (40
cfm/ft)where less than 249 Pa 610 mm (24 inches)
infeither dimension. The rate of air 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:
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1. Postsecondary classrooms, lecture rooms
and training rooms.
Conference/meeting/multipurpose rooms.
Lounges/breakrooms.

Enclosed offices.

Open-plan office areas.

Corridors.

oakwn

Exception: Zones that are part of a multiple-zone
system  without automatic zone flow (Contral
dampers.

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 shall be set up
by not less than'0.55°C (1°F).

3. All airflows, supplied to the zone shall be
shut’off whenéver the space temperature is
between‘the active heating and cooling
Setpoints.

4, Multiple-zone systems shall comply
with Section C403.7.8.1.1

C403.7.8.1.1 Multiple-zone system controls.
Multiple-zone systems required to automatically
reset the effective minimum outdoor air
setpoint, per Section C403.6.6, shall reset the
effective minimum outdoor air setpoint based on
a zone outdoor air requirement of zero for
all zones in occupied-standby mode. Sequences of
operation for system outside air reset shall comply
with an approved method.

C403.7.9 Dwelling unit ventilation system.

A fan that is the air mover for a heating or cooling
system that serves an individual dwelling unit shall
not be used to provide outdoor air.

Exception: Where the fan efficacy is not less than
1.2 cubic feet per minute (0.56 L/s) of outdoor
airflow per watt when there is no demand for
heating or cooling.

C403.8 Fans and fan controls.

Fans in HVAC systems shall comply with Sections
C403.8.1 through C403.8.5.1.

C403.8.1 Allowable fan horsepower.

Where the summed fan system motor nameplate
horsepoweron an HVAC fan systemis greater
than 5 hp (3.7 kW) at fan system design conditions,
it shall not 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
motor 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
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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.

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. Forfansless than 4,476 W (6 bhp)1.5 times
the fan brake horsepower.

2. For fans 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 a fan 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 efficieney grade (FEG) of not
less than 67, as<«determined in accordance
with AMCA 205 _bys, an approved, independent
testing laboratory and labelled by the manufacturer.
The total effi¢iency, of the fan at the design point of
operation shall be within 15 percentage points of
the maximumjtotal efficiency of the fan.
Exception: The following fans are not required to
have'a fan efficiency grade:
T, Fans of 5 hp (3.7 kW) or less as follows:
1.1. Individual fans with a motor
nameplate horsepower of 5 hp (3.7 kW)
or less, unless Exception 1.2 applies.
1.2. Multiple fans in series or parallel that
have a combined motor nameplate
horsepower of 5 hp (3.7 kW) or less and
are operated as the functional equivalent
of a single fan.
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2. Fans that are part of equipment covered
in Section C403.3.2.

3. Fans 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 /13 hp
(0.062 kW) and are less than 1 hp (0.746.kW) shall
be electronically commutated motors ortshall have
a minimum motor efficiency of 70,pefcent,%rated in
accordance with DOE 10 CFR 431s TheSe motors
shall have the means to adjust motor speed for
either balancing or remote contrel. The use of belt-
driven fans to sheave adjustments for airflow
balancing instead of a varying motor speed shall be
permitted.

Exceptions;:sThe following motors are not required
to comply withythis section

1. Motors'in the airstream within fan coils and
terminal units that only provide heating to
the space served.

21 Motors in space-conditioning equipment
that comply with Section
C403.3.2 or Sections C403.8.1.
through C403.8.3.

3. Motors that comply with Section C405.8.

C403.8.5 Low-capacity ventilation fans.
Mechanical ventilation system fans with motors less
than /12 hp (0.062 kW) in capacity shall meet the
efficacy requirements 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
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 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 0.2-inch w.c. (49.8 Pa). Fan
efficacy for ducted range hoods, bathroom and
utility room fans shall be determined at a static
pressure not less than 0.1-inch w.c. (24.9 Pa).

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.
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5. Ceiling fans regulated under 10 CFR 430
Appendix U.

TABLE C403.8.5 LOW-CAPACITY VENTILATION
FAN EFFICACY?
€403.8.5-C 403.8.6 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
control. Minimum speed shall be not
greater than 50 percent of full speed. At
minimum speed the fan system shdll"draw
not more than 30 percent of the®power fat
full fan speed. Low or minimum speed, shall
be used during periods of low,cooling load
and ventilation-only operatign.

3. Units that include an air-side‘economizer in
accordance with SectiomC408.5 shall have
not fewer than two.speeds of fan control
during economizerioperation.

Exceptions:

1. Modulating fan eontrol is not required for
chilled watemand evaporative cooling units
with farmotors of less than 1 hp (0.746 kW)
where \the units are not used to
provide ventilation air and the indoor fan
cycles with the load.

27 Where the volume of outdoor air required to
¢omply with the ventilation requirements of
the International Mechanical Code at low
speed exceeds the air that would be
delivered at the speed defined in Section
C403.8.6, the minimum speed shall be
selected to provide the required ventilation
air.

TABLE ©€403.8.5.4 C403.8.6.1
SYSTEMS

C403.8.6.2 Intermittent exhaust control for
bathrooms and toilet rooms

COOLING
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Where an exhaust system serving a bathroom or
toilet room is designed for intermittent operation,
the exhaust system should be provided with
manual-on capability and one or more of the
following controls, or equivalent manufacturer
settings:

1. Timer control: minimum setpoint up to 45
minutes.

2. Occupant sensor control: automatically
turns off exhaust fans within 45 minutes
after all occupants leave the space.

3. Humidity control: manual ar automatic
adjustment from a minimum setpoint not
greater than 40-50% ,to (a» maximum
setpoint up to 85% relative_ humidity.

4. Contaminant controlr respoends to particle
or gaseous concentration.

Exception: Bathroom and,_doilet room exhaust
systems serving asfamyintegral component of an
outdoor air ventilation,system in Group R-2, R-3,
and R-4 ocglipanciessmay rely on manual-on or
manufacturercprovided factory settings. Note:
An off ‘setpoini¥' may be used to comply with
minimumysetpint requirements in low-use or low-
ogEupancy)spaces.

C403.9 Large-diameter ceiling fans.

Where’ provided, large-diameter ceiling fans shall
be tested and /abelled 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 EFFICIENCY
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
fanas 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.
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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 not
be included in the calculations of the total
system input or total system efficiency.

C403.10.2 Hot water distribution system design.
The hot water distribution system shall be designed
to meet the following:

1. Coils and other heat exchangers shall be
selected so that at design conditions the
hot water return temperature entering the
boilers is 120°F (49°C) or less.

2. Under all operating conditions, the water
temperature entering the boiler is not
greater than 120°F (49°C) or the flow rate
of supply hot water that recirculates directly:
into the return system, such as by three-
way valves or minimum flowbypass
controls, shall be not greaterithan “30
percent of the design flow of the
boilers.

€403.9: C403.11 Heat rejectiomequipment.

Heat rejection equipmenis, including air-cooled
condensers, dry coolersy open-circuit cooling
towers, closed-circuif, “cooling towers and
evaporative condensersy shall comply with this
section.

Exception: Heat rejection devices where energy
usage is= included in the equipment efficiency
ratings listed in Tables
C403.3.2(6) and C403.3.2(7).

G403.9-1 C403.11.1 Fan speed control.

Eaehfan system powered by an individual motor or
array‘of motors with connected power, including the
motor service factor, totalling 5 hp (3.7 kW) 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:
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1. Fans serving multiple refrigerant or fluid
cooling circuits.

2. Condenser fans serving flooded
condensers.

€403.9:2 C403.11.2 Multiple-cell heat rejection
equipment.
Multiple-cell heat rejection equipment with variable
speed fan drives shall be controlled to operatelthe
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 stagedson “and off
operation. The minimum fan speed shall be the
minimum allowable speed ofthe fan'drive system in
accordance with the manufacturer’s
recommendations.
€403.9-3 C403.11.3 Limitation on centrifugal fan
open-circuit cooling towers.
Centrifugal fan open=gircuit cooling towers with a
combined rated capagity of 1,100 gpm (4164 L/m)
or greater,at\d5°%F (35°C) condenser water return,
85°F (29°C) condenser water supply, and 75°F
(24°C) outdaor air wet-bulb temperature shall meet
the™energy efficiency requirement for axial fan
openscircuit cooling towers listed in Table
€4038.2(7).
Exception: Centrifugal open-circuit cooling towers
that are designed with inlet or discharge ducts or
require external sound attenuation.
€403.9.4 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.
€403.0.5 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 85°F (29°C).

Exceptions:
1. Facilities that employ condenser heat

recovery for space heating or reheat
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purposes with a heat recovery design
exceeding 30 percent of the peak water-
cooled condenser load at design
conditions.

2. Facilities that provide 60 percent of their
service water heating from site solar or site
recovered energy or from other sources.

C403.12 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
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 walk-in
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
C403.12.1 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 and walk-in  freezefrefrigeration
systems, except for walk-in, process cooling
refrigeration systems as definedin DOE 10 CFR
431.302, shall meet the requirements of Tables
C403.12.2.1(1), C403.12.2¢1(2)'and C403.12.2.1(3

).

C403.12.2.1 Performance ‘standards.

Walk-in coolers andwalk-in freezers shall meet the
requirements of Tables
C403.12.2.1(4), €408.12.2.1(2) and C403.12.2.1(3
).

TABLE'C403.12.2.1(1) WALK-IN COOLER AND
FREEZERwDISPLAY DOOR __EFFICIENCY
REQUIREMENTS?

TABLE“C403.10.2.1(2) WALK-IN COOLER AND
EREEZER NONDISPLAY DOOR EFFICIENCY
REQUIREMENTS?

TABLE C403.10.2.1(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
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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.

4031041 C403.12.3.1 Condensers serving
refrigeration systems.

Fan-powered condensers shall comply with the
following:

1. The design saturated condensing
temperatures for air-cooled condensers
shall not exceed the designs~dry-bulb
temperature plus 10°F (5.62C)\for low-
temperature refrigeratio systéms, and the
design dry- bulb temperature plus 15°F
(8°C) for medium _temperature refrigeration
systems where (thetsaturated condensing
temperature for blend refrigerants shall be
determined Using the average of liquid and
vapor temperatdres as converted from the
condenser drain pressure.

2.~Condenser fan motors that are less than
0:75°kW (1 hp) shall use electronically
commutated motors, permanent split-
capacitor-type motors or 3-phase motors.

3. 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 volume, and
incorporate one of the following continuous
variable speed fan control approaches:

3.1.Refrigeration  system condenser
control for air-cooled condensers shall
use variable setpoint control logic to reset
the condensing temperature setpoint in
response to ambient dry-bulb
temperature.
3.2.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.

4. Multiple fan condensers shall be controlled

in unison.

5. The minimum condensing temperature
setpoint shall be not greater than 70°F
(21°C).

C403.10.4.2 C403.12.3.2 Compressor systems.
Refrigeration compressor systems shall comply
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with the following:
1. Compressors and multiple-compressor

system suction groups shall include control
systems that use floating suction pressure
control logic to reset the target suction
pressure temperature based on the
temperature requirements of the attached
refrigeration display cases or walk-ins.

Exception: Controls are not required for the
following:
1. Single-compressor systems that

do not have variable capacity
capability.

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

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

2.1.lgsulation for liquid lines with a
fluiel, operating temperature less
than 60°F (15.6°C) shall comply
with Table
€403.13.3(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.

€403.13 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.

€403.11.1 C403.13.1 Duct and plenum
insulation and sealing.

DCAD - CREEBC

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 gtilizing
the thermal distribution efficiency method shall
be listed and labelled to indicate thesR-
value equivalency. Where located within
a building thermal envelope assembly, Jth& duct or
plenum shall be separated from
the building exterior or uncenditioned or exempt
spaces by not less than_R-8 dfisulation in Climate
Zones0 through 4 and not Iessithan R-12 insulation
in Climate Zones 5 through, 8.

Exceptions:

1. Where loeated within equipment.

2. Wheresthe design temperature difference
between/' the interior and exterior of
the dutt or plenum is not greater than 15°F
(87C).

Ductsgair handlers and filter boxes shall be sealed.
Jaints and seams shall comply with Section
603.9 of the International Mechanical Code.
C403.13.2 Duct construction.

Ductwork shall be constructed and erected in
accordance with the International Mechanical
Code.

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 2 inches
water gauge (w.g.) (498 Pa) shall be securely
fastened and sealed with welds, gaskets, mastics
(adhesives), mastic-plus-embedded-fabric systems
or 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
accordance with the International Mechanical
Code.

Exception: Locking-type longitudinal joints and
seams, other than the snap-lock and button-lock
types, need not be sealed as specified in this
section.

C403.13.2.2 Medium-pressure duct systems.

Ducts and plenums designed to operate at a static
pressure greater than 498 Pa (2 inches water gauge
(w.g.)) but less than 747 Pa (3 inches w.g.) shall
be insulated and sealed in accordance with Section
C403.13.1. Pressure classifications specific to
the duct system shall be clearly indicated on
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the construction documentsin accordance with
the International Mechanical Code.

C403.13.2.3 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/P°%S

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
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 HVAG
equipment tested and rated in accardance
with a test procedure referenceéd“by this
code.

2. Factory-installed piping, within #oom fan
coils and unit ventilators tested and rated
according to AHRI 440 (except that the
sampling and vapgation provisions of
Section 6.5 shall not'apply) and AHRI 840,
respectively.

3. Piping «hat, conveys fluids that have a
design \, operating temperature range
between 60°F (15°C) and 105°F (41°C).

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 piping 25 mm (1
inch) or less in diameter.

6. Directburied piping that conveys fluids at or
below 60°F (15°C).
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7. In radiant heating 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 C403.13.3(2)

INSULATION R-VALUE?
C403.13.3.1 Protection of piping insulation.
Piping insulation exposed to the weather shall ‘he
protected from damage, including that caused by
sunlight, moisture, equipment maintenance afd
wind. The protection shall provide shielding from
solar radiation that can cause degradation” of the
material. The protection shall be remevable and
reuseable for not less than 162 mmy(6 inches)from
the connection to the_ eg@ipment piping for
maintenance. Adhesive (| tapew.s shall not be
permitted as a means of insulation protection.
C403.14 Mechanical'systems located outside of
the building thetmahenvelope.

Mechanical gsystems, providing heat outside of
the building thermal envelope of a building shall
comply with Sections
C403(14.1 through C403.14.4.

C403.42.3

C403.15"Dehumidification in spaces for plant
growth and maintenance.

Equipment that dehumidifies indoor
grow and greenhouse spaces shall be one or more
of the following:

1. Dehumidifiers tested in accordance with
the test procedure listed in DOE 10 CFR
430 and DOE 10 CFR 430, Subpart B,

Appendix X or X1.

MINIMUM PIPE

2. Anintegrated 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 55°F (13°C).

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
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that adjusts the setpoint to simulate the
operation of remote sensors.

2. No devices shall be installed for the purpose
of reducing the pressure of all of the water
supplied by any booster system pump or
booster system, except for safety devices.

3. No booster system pumps shall operate
when there is no service water flow.

C403.17 Clean water pumps.

Clean water pumps meeting all the following
criteria shall achieve a PEI 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 Item6.1 or
6.2, the driver and impeller must,rotatesat
the same speed.

6.1 A 2- or 4-pole inductionsmotor.
6.2 A non-inductiop* motor with a
speed of rotationfoperating range
that includes gspeeds of rotation
between 2,880 and 4,320 rpm
and/or 1,440/and 2,160 rpm.

6. For submersiblé turbine pumps, a 152 mm

(6-inch) or smalleg bowl diameter.

7. For endssuctien®close-coupled pumps and
end-suction frame-mounted/own bearings
pumps, specific speeds less than or equal
to 5,000 rpm when calculated using US
customary units.

Exceptions: The following pumps are exempt
from these requirements:

1. Fire pumps.

Self-priming pumps.

Prime-assisted pumps.

Magnet-driven pumps.

Pumps designed to be used in a nuclear
facility subject to 10 CFR 50.

S N
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6. Pumps meeting the design and
construction requirements set forth in US
Military Specification MIL-P-17639F
(1996), “Pumps, Centrifugal, Miscellaneous
Service Naval Shipboard Use” (as
amended); MIL-P-17840C (1986), “Pump,
Centrifugal, Close Coupled, Navy Standard
for Use on Naval Ships” (as amended);
MIL-P-17881D (1972), “Pump, Centrifugal
Boiler Feed, (Multi Stage)” (as amended);
MIL-P-18472G (1989), “Rumps,
Centrifugal, Condensate, F€éd “Booster,
Waste Heat Boiler, and Bistilling/Plant” (as
amended); MIL-P-18682D %1984), “Pump,
Centrifugal, Majns,Condenser Circulating,
Naval Shipboard? (asyamended).

SECTION C404 SERVICE WATER HEATING

C404.1General.
Thissection covers the minimum efficiency of,
and_ controls for, service water-heating
equipment and insulation of service hot water
piping.
C404.2 Service water-heating equipment
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 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
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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.

3. The input rating of water heaters with an
input rating of not greater than 100,000
Btu/h (29.3 kW) shall not 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 water pipes
connecting to the inlet and outlet of the tank
shall be provided with integral heat traps at
those inlets and outlets or shall have pipe-
configured heat traps in the piping connected to
those inlets and outlets. Tank inlets and outlets
associated with solar water-heating system
circulation loops shall not be required to
have heat traps.

C404.4 Insulation of piping.

Piping from a water heater to the termination of
the heated water 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 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 requirements of
this' section shall not supersede any greater
insulation thickness requirements necessary
for the protection of piping from freezing
temperatures 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 the connection at the
termination of the fixture supply piping to a
plumbing fixture or plumbing appliance.

2. Valves, pumps, strainers and threaded
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unions in piping that is 25 mm (1 inch) or less in
nominal diameter.

3. Piping from user-controlled shower and bath
mixing valves 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 C4046.2. The flow rate
through 6.4 mm (1/4-inch), ‘piping shall be not
greater than 1.9 L/m (O gpm). The flow rate
through 5/16-inch  (7.9™mm) piping shall be not
greater than 1 gpnr (8,8 L/m) The flow rate through
7.9 mm (5/16+inch)piping shall be not greater than
3.8 L/m (1_gpm)~ he flow rate through 9.5 mm (3/8-
inch) pipingyshall’be not greater than 5.7 L/m (1.5
gpm)¢.
C404.5.1 Maximum allowable pipe length
method.
JThe 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
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 C404.51 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).
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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
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 system return pipe
shall be a dedicated return pipe or a cold-water
supply pipe. Gravity and thermo-syphon circulation
systems shall be prohibited. Controls for circulating
hot water system pumps shall start the pump based
on the identification of a demand for hot water within
the occupancy. The controls shall automatically turn
off the pump when the water in the circulation loop
is at the desired temperature and when there is not
a demand for hot water.

C404.6.1.1 Demand recirculation controls.
Demand recirculation water systems shall have
controls that start the pump upon receiving a signal
from the action of a user of a fixture or appliance,
sensing the presence of a user of a fixture, or
sensing the 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 |[EEE
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
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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 10 psi (69 kPa) 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.
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 ‘ap™integral part of the
heater, mounted on the_ exterior of the heater, or
external to and within 914ymm (3 feet)of the heater
in a location with rea@ysaccess. Operation of such
switch shall néte change the setting of the
heater thermeostat. \Such switches shall be in
addition to ayeireuit breaker for the power to the
heater. Gaskfired/heaters shall not be equipped with
contiguously burning ignition pilots.

C404:8.2 Time switches.

Time|switthes 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 permanent spas
shall be provided with a vapour-retardant cover or
other approved vapour-retardant means.

Exception: Where more than 75 percent of the
energy for heating, computed over an operating
season of not fewer than 3 calendar months, is from
a heat pump or an on-site renewable energy
system, covers or other vapor-retardant means
shall not be required. On-site  renewable
energy used to meet Section
C405.15.1 or C406.3.1 shall not be used to meet
this exception.

C404.9 Portable spas.

The energy consumption of electric-powered
portable spas shall be controlled by the
requirements of APSP 14.
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SECTION C405 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 and
which does not require specific application controls
in accordance with Section C405.2.5.

Exception: Dwelling units and sleeping units that
comply with Sections
C405.2.10, C405.3.3 and C405.6.

C405.2 Lighting Controls.

Lighting systems in interior parking areas shall be
provided with controls that comply with Section
C405.2.9. However, for personal and occupant’s
safety, an explicit exception or alternative
compliance path should be considered allowing
constant 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 (Caribbean Context):
Lighting controls are not required for the following:

1. Spaces where an automatic shutoff could
endanger occupant safety or security,
including parking areas, guard{ Sstations,
exterior walkways, and public corridoes.

2. Interior exit stairways, interior exit ramps and
exit passageways.

3. Emergency lighting that gis, automatically off
during normal operations.

4. Emergency lightingy required by the
International BuildinghCode in exit access
components ghath\are not provided with fire
alarm systems,

5. 0.43_ W/m2 (0.04 watts per square foot)of
lighting ‘inexit access components that are
provided with fire alarm systems.

6. (Buildings with a gross floor area less than
1000 m?, where manual or scheduled shutoff
is permitted in lieu of automatic controls.

€405.2.1 Occupant Sensor Controls.

Occupant sensor controls shall be installed to
control lights in the following space types:

1. Classrooms/lecture/training rooms.
2. Computer room, data center.

3. Conference/meeting/multipurpose rooms.
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Copy/print rooms.
Lounges/breakrooms.

Medical supply room in a health care
facility.

7. Enclosed offices.

8. Laundry/washing area.

9. Open plan office areas.

10. Restrooms.

11. Storage rooms.

12. Telemedicine room in a healthcare facility.
13. Locker rooms.

14. Corridors.

15. Warehouse storage areas.

16. Other spaces 28 m? (300 square feet)or
less that@are“enclosed by floor-to-ceiling
height partitions.

Exception:Luminaires that are required to have

specific, application controls in accordance
with,Section C405.2.5.

C405.2.1.1 Occupant sensor control function.

Qccupant sensor controls in warehouse storage
areas shall comply with Section C405.2.1.2.
Occupant sensor controls in open plan office areas
shall 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:

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 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. They shall incorporate a manual control to
allow occupants to turn off lights.

Exception: Full automatic-on controls with no
manual control shall be permitted in interior parking
areas, stairways, restrooms, locker rooms, lobbies,
library stacks and areas where manual operation
would endanger occupant safety or security.

C405.2.1.2 Occupant sensor control function in
warehouse storage areas.

Lighting in warehouse storage areas shall be
controlled as follows:
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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 300 square feet (28 m?) 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
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 zong, shall
be permitted to automatically turn_on upon
occupancy within the control zone. Genefal
lighting in other unoccupied zonesyWithin
the open plan office space _shall be
permitted to turn on to Aot more than 20
percent of full power er remain unaffected.

3. The controls shall” automatically turn
off general lighting i all control zones
within 20 minutesyafter all occupants have
left the open plan office space.

Exception: Where, general lighting is turned off
by time4switch_ ) 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 control
zone.

C405.2.1.4 Occupant sensor control function in
corridors.

Occupant sensor controls in corridors shall
uniformly reduce lighting power to an unoccupied

DCAD - CREEBC

setpoint not more than 70 percent of full power
within 30 minutes after all occupants have left the
space.

Exception: Corridors provided with less than two
footcandles (~21.52 Lux) of illumination on the floor
at the darkest point with all lights on.

C405.2.2 Time-switch controls.

Each area of the building that is not provided
with occupant sensor controls complying
with Section ~ C405.2.1.1 shall be  provided
with time-switch controls complying qwith, Section
€405.2.2.1.

Exceptions:

1. Luminaires that are required to have
specific application ‘eontrols in accordance
with Section C405.2w4"

2. Spaces where patient care is directly
provideds

C405.2.2.1 Fime-switch control function.

Time-switeh controls shall comply with all of the
following:
13, Programmed to automatically turn off lights
when the space is scheduled to be
unoccupied.

Have a minimum 7-day clock.

Be capable of being set for seven different
day types per week.

4. Incorporate an automatic holiday “shutoff”
feature, which turns off all controlled
lighting loads for not fewer than 24 hours
and then resumes normally scheduled
operations.

5. Have program backup capabilities, which
prevent the loss of program and time
settings for not fewer than 10 hours, if
power is interrupted.

6. Include an override switch that complies
with the following:

6.1. The override switch shall be
a manual control.

6.2. The override switch, when
initiated, shall permit the controlled
lighting to remain on for not more
than 2 hours.
6.3. Any individual override switch
shall control the lighting for an area
not larger than 465 m? (5,000
square feet)
7. For spaces where schedules are not
available, time switch controls are
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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:

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.

2 © ® N o o s

. Library reading room. ()?
0. In a health care facility for imag@ s,
i

exam rooms, nursery and nurses’ station.

11. Spaces not provided wi% ant sensor
controls complyi with Section

i
C405.2.1.1. Q
Exception: Luminaires %Jlled by special
application  contro plying  with Section
C405.2.5.
C405.2.3.1 Di i ontrol function.

Spaces t have dimming control shall be
provide‘with @nual controls that allow lights to be
dimmed ull output to at least one intermediate
Ioveési:h as 50%) or continuously down to 20

f full power, as well as turning off lights.

| control shall be provided within each room
ia centralized/digital controls to dim lights.

Exceptions:

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

4. a) The calibration adjustment equipment is
located for ready access only by authorized
personnel.
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5. b) Lighting controls with ready access for
users cannot increase the lighting power
above the maximum level established by the
high-end trim controls.

Additional exceptions for Caribbean context:

1. Small spaces less than 25 m? (250 sq ft)
2. Utility areas such as storage rooms
mechanical rooms, and back-of-h

spaces.
3. Spaces with lighting power density belo

W/m?2 (0.2 W/ft?) \Q
C405.2.4 Daylight responsive ¢ nt%
Daylight responsive &o omplying
with Section C405.2.4.1 shall be prowided to control
the general lighting withi t zonesin the
following spaces:

1. Spaces with a,total*of more than 75 watts

of gener.
sidelit day

ion C405.2.4.2.

hting within primary
zones complying

A 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).

C405.2.4.1 Daylight
function.

responsive control

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.

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.
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3. Daylight responsive controls within each 3. Spaces under 500 sq ft (50 m?), or with
space shall be capable of being calibrated daylight glazing below 10% of wall area, are
from within that space by authorized exempt
personnel, but remote or centralized digital C405.2.4.2 Sidelit daylight zone.

cal!brat!on .may oe pgrmltted where manul The sidelit daylight zone is the floor area adjacent
calibration is not practical.

e _ _ _ to vertical fenestration that complies with all of th
4. Calibration mechanisms shall be in a location following: m

with ready access. 1. Reduce strictness of zone dimensions

. Daylight i trols shall dim light Q
° aylight responsive controls shall dim lights - Primary sidelit daylight zone: insga\Mo
hei@ft,

continuously or in stepped increments (e.g., 3—

. extending laterally 1.0 x widQu
4 st fi full light output to 2
steps) from full fight output down to 20 reduce to 0.75 x window_ Meight (for
percent of full light output, as well as turning .
lights off practical sensor covergQe d, Peduced
6. Daylight responsive controls shall be wining compngﬁy). . .
: - Secondary sidelit d t zOne: instead of
configured to completely shut off all controlled )
. . : 2.0 x window educe to 1.5 x
lights unless safety, security, or functional . .
: window height, secondary zones
requirements prevent shutoff. ,
capture les light and controls there
7. When occupant sensor controls have reduced
_— . L often un m.
the lighting power to an unoccupied setpoint in
accordance with Sections C405.2.1.2 through 2. Mlnlmum%t‘;a lon area requirement
C405.2.1.4, daylight responsive controls shall - owWer 2.23 m*to 1.4 m? (24 ft2 to 15
continue to adjust electric light levels in include smaller windows in
response to available daylight but shall not pliance (common in schools, housing,
increase the lighting power above the mall offices in the Caribbean).
specified unoccupied setpoint. P éObstruction requirement
8. Lights in sidelit daylight zones in accordanc

- Instead of requiring 0.5 x window height
clearance, allow 0.25 x window height
clearance (since tropical climates often

with  Section C405.2.4.2 facing differ
cardinal orientations [within 45 degrees (0.

rad) of due north, east, south, west e : :
) have external shading elements like
controlled independently of each ot t :
. . verandas or vegetation).
in spaces with total connected loct 600

watts, where grouped control i ?errgitted. 4. Visible transmittance (VT) requirement
%‘ - Keep minimum VT 0.20 but allow a

Exceptions (expanded for Caribb@gn text): ) ) ) )
1. Within each space, up tdR50Nvatts (instead of compliance path if daylight-responsive
' ’ controls are installed and calibrated —

150 watts) of lighting in%he primary sidelit : . . L
davliaht . d 1o b trolled since in hot climates, lower-VT glazing is
tay It?] zo:e I ) . .e con r(')del't sometimes chosen for solar control. or
doagTi :tr ;NI ing I: giffz:lenr:?rycasr;ire:a:l change the VLT to 0.30 as minimum for
oriz;n?at' 9 compliance

2. Wifh space, up to 250 watts (instead of 5. Projection factor requirement
15\ watis) of lighting within the secondary - Relax to: < 1.25 for north-facing, < 2.0 for
i;lit daylight zone is permitted to be all other orientations.

rolled together with lighting in a secondary

° d
\\idelit daylight zone facing a different cardinal
Q orientation.
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N co
\ addition,
Q provided to control such lighting separately

C405.2.4.3 Toplit daylight zone.

The toplit daylight zone is the floor area underneath
a roof fenestration assembly that complies with all
of the following:

1. The toplit daylight zone shall extend
laterally and longitudinally beyond the edge
of the roof fenestration assembly to the
nearest obstruction that is taller than 0.6
times the ceiling height, or up to 1 times the
ceiling height, whichever is less, as
indicated in Figure C405.2.4.3.

2. 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).

%ighting integrated into range hoods and
A be

DCAD - CREEBC

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 equipmen t

for sale or demonstrati

in lighting eduﬁQ
2. Lighting for nonvisual apKic%, uch as

plant growth and food , shall be
controlled by a time switch
control complyi with Section
C405.2.2.1thatr% ependent of the
controls for lighting within the room or
space. @

3. Ta ighti for medical and dental
W es that is in addition to general
ighting shall be provided with

%’v nual control.

exhaust fans shall controlled

independently of fans.

FIGURE C405.2.4.4 DAYLIGHT ZONES AT Q
MULTISTORY ATRIUM C405.2.6 Manual controls.

C405.2.4.4 Atriums.

Daylight zones at atrium spaces ¢S
established at the top floor surrounding % fim
and at the floor of the atrium space,anda0t on

intermediate floors, as indicated .in Figure
C405.2.4.4.

FIGURE C405.2.4.4 DAYLI
MULTISTORY ATRIUM

C405.2.5 Specific m@%controls.

ES AT A

Specific application €ontrols shall be provided for
the following:

1. ing lighting shall be controlled by

nt sensor complying with Section

a manual control shall be

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.

Where required by this code, manual controls for
lights shall comply with the following:

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 their
status.

405.2.7 Exterior lighting controls.

Exterior lighting systems shall be provided with
controls that comply with Sections
C405.2.7.1 through C405.2.7.4.

Exceptions:

1. Lighting for covered vehicle
entrances to buildings where required for
eye adaptation.

2. Lighting controlled from within dwelling
units.

C405.2.7.1 Daylight shutoff.

Lights shall be automatically turned off when
daylight is present and satisfies the lighting needs.

C405.2.7.2 Building facade and landscape
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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
minutes or more.

2. Luminaires serving exterior parking areas
and having a rated input wattage of greater
than 30 watts and a mounting height
7,315 mm (24 feet) or less above t
ground shall be controlled so that theyotal
wattage of such lighting is a ically
reduced by not less than 70 perc ring
any time where activity a8 not been
detected for 10 mlnutes Not more

than 1,500 watts of li wer shall be
controlled togethe
W|tch

C405.2.7.4 Exterior
function.
Time-switch exterior lighting shall

co ighti
comply with th ing:
1. e have a clock capable of being

rogrammed for not fewer than 7 days.

N Uhey shall be capable of being set for
even different day types per week.

control

They shall incorporate an automatic holiday
setback feature.

4. They shall have program backup
capabilities that prevent the loss of program
and time settings for a period of not less
than 10 hours in the event that power is
interrupted.
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C405.2.8 Reserved.

C405.2.8.1 Demand
controls function.

responsive lighting

Demand responsive controls for lighting shall be
capable of the following:

1. Automatically reducing f

a demand response signal.

2. Where high-end
automatically

reducing the%t of
controlled lighting to 80, er@ less of
£
al

trim has

the high-end trim setpointdpon receipt of
a demand response. si
s gradually and

3. Dimming contr
continuously overNggperiod of not longer
than 30 to achieve their demand
resp nsg\p'
a D

controlled lighting to its normal
tiaal settings at the end of the
d response period.

Storage rooms and warehouse storage
aII be permitted to switch off 25 percent or

re
\%re of general lighting power rather than dimming.
(&

05.2.9 Interior parking area lighting control.

Interior parking area lighting shall be controlled by
an occupant sensor complying with Section
C405.2.1.1or atime-switch  control complying
with Section C405.2.2.1. Additional lighting controls
shall be provided as follows:

1. Lighting power of each luminaire shall be
automatically reduced by not less than 30
percent when there is no activity detected
within a lighting zone for 20 minutes.
Lighting zones for this requirement shall be
not larger than 334.5 m? (3,600 square
feet).

Exception: Lighting zones provided with less than
1.5 footcandles of illumination on the floor at the
darkest point with all lights on are not required to
have automatic light-reduction controls.

2. Where lighting for eye adaptation is
provided at 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.
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Exceptions:

1. Where the opening-to-wall ratio is less than
40 percent as viewed from the interior and
encompassing the vertical distance from
the driving surface to the lowest structural
element.

2. Where the distance from the opening to any
exterior daylight blocking obstruction is less
than one-half the height from the bottom of
the opening or fenestration to the top of 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 20:amp
switched receptacles in each rogfmyexcept
for bathrooms, kitchens, foyers\hallways
and closets.

2. Lighting controls that autematically turn off
all lighting and switche@weceptacles within
20 minutes after allrecCupants have left the
unit.

Exception: Automati¢c shutoff is not required
where captive key!owerride controls all lighting and
switched receptacles ‘in units with five or fewer
permanently/ “installed lights and switched
receptagles.

C405.2.10.2/Sleeping units in congregate living
facilities.

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

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

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

C405.3 Interior lighting power requirements.

A building complies with this section where its total
connected interior lighting power calculated
under Section C405.3.1is not greater than ‘the
interior  lighting power allowance calculated
under Section C405.3.2. Sleeping
units and dwelling units shall comply “witthSection
C405.3.3.

C405.3.1 Total connected interior » lighting
power.

The total connected interior'lighting power shall be
determined in accordan¢e withnEquation 4-9.

TCLP = [LVL + BLL + PED + TRK + Other]
Equation 4-9
where:
TCLP = Jetal'connected lighting power (watts).

LVL zFeor luminaires with lamps connected directly
to_building, péwer, 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 8 W per linear foot (25 W/lin
m).

2. The wattage limit of the permanent current-
limiting devices protecting the system.

3. The wattage limit of the transformer
supplying the system.

Other = The wattage of all other luminaires and

lighting sources not covered previously and

associated with interior lighting verified by data

supplied by the manufacturer or other approved
sources.

The connected power associated with the following
lighting equipment and applications is not included
in calculating total connected lighting power.

1. Emergency lighting automatically off during
normal building operation.
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10.
11.
12.
13.

14.

15.

16.

17

18.

19.

20.

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.

Mirror lighting in makeup or dressing areas
used for video broadcasting, video or film
recording, or live theatrical and music
performance.

Task lighting for medical and dental
purposes that is in addition to general
lighting.

Display lighting for exhibits in galleries,
museums and monuments that is in
addition to general lighting.

Lighting in any location that is specifically
used for video broadcasting, video or film
recording, or live theatrical and music
performance.

Lighting for photographic processes.

Lighting integral to equipment or
instrumentation and installed by the
manufacturer.

Task lighting for plant growth or

maintenance.

Advertising signage or directional signage.
Lighting for food warming.

Lighting equipment that is for sale!

Lighting demonstration (quipment in

lighting education facilities,

Lighting approved, because of safety
considerations.

Lighting in retaihdisplay windows, provided
that the displayaarea is enclosed by ceiling-
height partitions.

Furniture-mounted  supplemental task
lighting” that is controlled by automatic
shutoff.

Exit signs.

Antimicrobial lighting used for the sole
purpose of disinfecting a space.

Lighting in sleeping  units and dwelling
units.
For exit access and exit stairways,

including landings, where the applicable
code requires an illuminance of 10
footcandles or more on the walking surface,
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the power in excess of the allowed power
calculated according to Section
C405.3.2.2 is 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 Spacetby-
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 unfinishedsspaces 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
powet allowance is calculated as follows:

1. Fer each building area type inside
the building, determine the applicable
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 of sleeping
units and dwelling units is not included in
the calculation.

3. The total interior lighting power allowance
(watts) for the entire building is the sum of
the lighting power from each building area

type.
C405.3.2.2 Space-by-Space Method.

Where a building has unfinished spaces, the
lighting power allowance for the unfinished spaces

88


https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.3.2.2/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.3.2.2/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.3.2_TblC405.3.2_1/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.3.2_TblC405.3.2_2/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.3.2_TblC405.3.2_2/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.3.2_TblC405.3.2_2/4362
https://codes.iccsafe.org/content/IECC2024V1.1/chapter-%5bce%5d-4-commercial-energy-efficiency#IECC2024V1.1_CE_Ch04_SecC405.3.2_TblC405.3.2_1
https://codes.iccsafe.org/content/IECC2024V1.1/chapter-%5bce%5d-4-commercial-energy-efficiency#IECC2024V1.1_CE_Ch04_SecC405.3.2_TblC405.3.2_1
https://codes.iccsafe.org/content/IECC2024V1.1/chapter-%5bce%5d-4-commercial-energy-efficiency#IECC2024V1.1_CE_Ch04_SecC405.3.2_TblC405.3.2_1
https://codes.iccsafe.org/content/IECC2024V1.1/chapter-%5bce%5d-4-commercial-energy-efficiency#IECC2024V1.1_CE_Ch04_SecC405.3.2_TblC405.3.2_2
https://codes.iccsafe.org/content/IECC2024V1.1/chapter-%5bce%5d-4-commercial-energy-efficiency#IECC2024V1.1_CE_Ch04_SecC405.3.2_TblC405.3.2_2
https://codes.iccsafe.org/content/IECC2024V1.1/chapter-%5bce%5d-4-commercial-energy-efficiency#IECC2024V1.1_CE_Ch04_SecC405.3.2_TblC405.3.2_2
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.3.2_TblC405.3.2_1/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.3.2_TblC405.3.2_1/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.3.2_TblC405.3.2_1/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.3.2_TblC405.3.2_1/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.3.3/4362
https://codes.iccsafe.org/lookup/IECC2024V1.1_CE_Ch04_SecC405.3.3/4362

shall be the total connected lighting power for those
spaces, or 0.1 watts per square foot (1.08 w/m?2),
whichever is less. For the Space-by-Space Method,
the interior lighting power allowance is calculated as
follows:

1. For each space enclosed by partitions that
are not less than 80 percent of the ceiling
height, determine the applicable space type
from Table 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
the value for the space type in Table
C405.3.2(2) to determine
the allowed lighting power (watts) for each
space type. Sleeping units and dwelling
units are excluded from lighting power
allowance calculations by application
of Section C405.3.3. The area of sleeping
units and dwelling units is not included in
the calculation.

3. The total interior lighting power allowance
(watts) shall be the sum of the lightifg
power allowances for all space typess

C405.3.2.2.1 Additional interior lighting-power.

Where using the Space-by-Space Method, an
increase in the interior lighting power allowance is
permitted for specific lighting functions. Additional
power shall be permitted only where the specified
lighting is installed and controlled in accordance
with Section C405.2.5. These additional
power allowances shall .be’ used only for the
luminaires serving thesspecific 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.
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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) +
(Retall Area 3x7.5W/m2)+(Retail Area
4x10.8W/m2)

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. For spaces 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:

2171 W/m* (0.66  WI/ft?)in
lobbies,

2.2. 5.9 W/m? (0.55 W/ft?) in other
spaces, or

2.3. The connected lighting power
of the luminaires specifically for
decorative 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 units 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
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capable of operating with an efficacy of not less
than 65 lumens per watt or luminaires capable of
operating with an efficacy of not less than 45
lumens per watt.

Exceptions:
1. Lighting integral to other appliances.

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

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

C405.4 Horticultural lighting.

Permanently installed Iuminaires shall have
a photosynthetic photon efficacy of not less than
1.7 micromoles per joule (umol/J) for horticultural
lighting in greenhouses and not less than 1.9
pmol/J for all other horticultural lighting. Luminaires
for horticultural lighting in greenhouses shall be
controlled by a device that automatically turns off
the luminaire when sufficient daylight is available.
Luminaires  for horticultural  lighting shall  be
controlled by a device that automatically turns off
the luminaire at specific programmed times.

C405.5 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 owneris responsible.

Exception: Lighting used for the following
applications shall not besincluded.

1. Lighting approved because  of  safety
considerations.

2. Emergency lighting automatically off during
normal business operation.

3. Exit signs.

Specialized signal, directional and marker
lighting associated with transportation.

Advertising signage or directional signage.

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.

DCAD - CREEBC

Athletic playing areas.
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 egress as
required by the,/nterrational Building Code.

C405.5.2 Exteriorlighting power allowance.

The exteriof lighting“power allowance (watts) is
calculatedmasfollows:
1¢#~Determine the Lighting Zone (LZ) for
the building according to Table
C405.5.2(1), unless otherwise specified by
the code official.

2. For each exterior area that is to be
iluminated by lighting that is powered
through the energy service for
the building 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.

3. Determine the total area or length of each
area type and multiply by the value for the
area type inTable (C405.5.2(2)to
determine the lighting power (watts)
allowed for each area type.

4. The total exterior lighting power allowance
(watts) is the sum of the base site
allowance determined according to Table
C405.5.2(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 ALLOWANCES FOR BUILDING
EXTERIORS
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C405.5.2.1 Additional exterior lighting power.

Additional exterior lighting power allowances are
available for the specific lighting applications listed
in Table 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 listedin 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:

1. Transformers with atap range of 20
percent or more.

Drive (isolation) transformers.
Rectifier transformers.

Auto-transformers.

2
3
4
5. Uninterruptible power.system transformers.
6. Special impedance transformers.

7. Regulating transformers.

8. Sealed transformers.

9. Machine tool (control) transformers.

10. Welding transformers.

11. Grounding transformers.

12. Testing transformers.

13. Nonventilated transformers.

TABLE C405.7 MINIMUM NOMINAL
EFFICIENCY LEVELS FORDOE 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
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rated in accordance with the 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 motor manufacturer.

Exception: The standards in this section shall not
apply to the following exempt electric motors:

1. Air-over electric motors.

Component sets of an electric motor.
Liquid-cooled electric motors.
Submersible electric motors.

Inverter-only electric. motors.

o gk~ b

Definite-purpose s 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 IEC DESIGN N MOTORS
(EXCLUDINGFIRE PUMP) ELECTRIC MOTORS
AT 60 HZ3\P

TABLE €405:8(2) MINIMUM NOMINAL FULL-
LOADNEFEICIENCY FOR NEMA DESIGN C AND
IEC DESIGN H MOTORS AT 60 HZ2P

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 centers and computer
rooms shall comply with this section.

C405.9.1 Data centers.

Transformers, uninterruptable power supplies,
motors and electrical power processing equipment
in data centers shall comply with 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 with the requirements in Tables
8.5 and 8.6 of ASHRAE 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.

C405.10 Vertical and horizontal transportation
systems and equipment.

Vertical and horizontal transportation systems and
equipment shall comply with this section.

C405.10.1 Elevator cabs.
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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 local code.

Exception: A variable voltage drive system that
reduces operating voltage in response to light
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 Aot
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 all, 125\;,15- and 20-
amp receptacles installed ih enclosed
offices, conference fooms, rooms used
primarily for copys or® print functions,
breakrooms, .classrooms and individual
workstations,“including those installed in
modularg~partifions and module office
workstation sSystems.

2. [Atleast25 percent of branch circuit feeders
installed for modular furniture not shown on
the construction documents.

C405.12.1 Automatic
function.

receptacle control

Automatic receptacle controls shall comply with the
following:

1. Either split controlled receptacles shall be
provided with the top receptacle controlled,
or a controlled receptacle shall be located
within 12 inches (304.8 mm) of each
uncontrolled receptacle.
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2. One of the following methods shall be used
to provide 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 shallgbe
configured to provide an independent
schedule for each portion 1\ Of
the building of not more than 464.5\p*
(5,000 square feet) and notyinore than
one floor. The occupant shall,be-able to
manually override andarea\forynot more
than 2 hours. Any individual override
switch shall contral the receptacles of not
more than 1,524%n%(5,000 feet).

2.2. An occupant.sensor control that shall
turn off regéptacles within 20 minutes of
all occpants leaving a space.

2483. An automated signal from another
controlor alarm system that shall turn off
receptacles within 20 minutes after
determining that the area is unoccupied.
3. "All' 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 12 inches (304.8
mm), but not more than 72 inches (1828
mm) 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
report energy consumption
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.
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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 m2 (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 devices
shall be provided to collect energy use data for each
end-use category indicated in Table C405.13.2.
Where multiple meters are used to measure any
end-use category, the data acquisition system shall
total all of the energy used by that category. Not
more than 5 percent of the design load for each of
the end-use categories indicated in Table
C405.13.2 shall be permitted to be from a load that
is not within that category.

Exceptions:

1. HVAC and water-heating equipment
serving only an individual dwelling
unit shall not require end-use meteting.

2. End-use metering shall nottbesrequired for
fire pumps, stairwell pressurization fans or
any system that operates only during
testing or emergency.

3. End-use metgfing shall not be required for
an individual tenant space having a floor
area nof greater than 232 m22,500 square
feet)! “"where a dedicated source meter
complying  with Section ~ C405.13.3 is
previded.

TABLE €405.13.2 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 data to the data
acquisition system required by Section C405.13.4.
Source meters shall be allowed to be any digital-
type meter. Lighting, HVAC or other building
systems  that can self- monitortheir  energy
consumption shall be permitted instead of meters.
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Current sensors shall be permitted, provided that
they have a tested accuracy of 2 percent.
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

C405.13.4 and C405.13.5. Nonintrusive load
monitoring (NILM) packages that extract energy
consumption data from detailed electric wayeform
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 ‘data acquisition
system.

A data acquisition systef shall have the capability
to store the data from therequired meters and other
sensing devices for a«minimdm of 36 months. The
data acquisition system shall have the capability to
store real-time ‘energy consumption data and
provide hodtly,.daily, monthly and yearly logged
data for gaeh end:use category required by Section
C40543.2. The"data acquisition system shall have
the_ ‘capability of providing building total peak
electtic'demand and the time(s) of day and time(s)
per month at which the peak occurs. Peak demand
shall be integrated over the same time period as the
underlying whole-building meter reading rate.

C405.13.5 Graphical energy report.

A permanent and readily available reporting
mechanism shall be provided in the building for
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
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or any system that operates only during
testing or emergency.

3. End-use submetering shall not be required
for an individual tenant space having a floor
area not greater than 232 m? (2,500 square
feet)where a dedicated source meter
complying  with Section ~ C405.13.9 is
provided.

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

C405.13.8 End-use nonelectrical submetering
categories.

Submeters or other approved measurement
devices shall be provided to collect energy use data
for each end-use category indicated in Table
C405.13.8. Where multiple submeters are used to
measure any end-use category, the data acquisition
system shall total all of the energy used by that
category. Not more than 5 percent of the design
load for each of the end-use categories indicated
in Table C405.13.8 shall be permitted to be from a
load that is not within that category.

TABLE C405.13.8 NONELECTRICAL ENERGY
USE CATEGORIES

C405.13.9 Nonelectrical submeters.

Submeters or other measurement devices required
by this section shall be configured to automatically:
communicate energy consumption data to thejdata
acquisition system required by Section C406.13.10.
Source submeters shall be allowed to be any digital-
type meter that can provide a digital eutput=to the
data acquisition system. Required submetering
systems and equipment shall be fidlly integrated into
the data acquisition system an@graphical energy
report that updates at leastshourly in accordance
with Sections C405.13.10 and €405.13.11.

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.
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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 incorpofate
natural gas interval data from the submetepor, the
ability to enter gas utility bills into the report.

C405.14 Reserved.
C405.15 Renewable energy systems:

Buildings in Climate Zones 0 through 7“shall comply
with Sections C405.15.1 threugh C405.15.4.

C405.15.1 On-site renewablé energy systems.

Buildings shall be provided with on-site renewable
electricity generation,systems with a direct current
(DC) nameplate power rating of not less than 0.75
watts per square‘foot (8.1 W/m?2) multiplied by the
sum of the gross, conditioned floor area of all floors,
not to ex€eed theicombined gross conditioned floor
area pfithe three largest floors.

Exeeptions: The following buildings or  building
sites 'shall'’comply with Section C405.15.2:

1% A building site located where an unshaded
flat plate collector oriented toward the
equator and tilted at an angle from
horizontal equal to the latitude receives an
annual daily average incident solar
radiation less than 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 50 percent
of the roof area is shaded from direct-beam
sunlight by natural objects or by structures
that are not part of the building for more
than 2,500 annual hours between 8:00 a.m.
and 4:00 p.m.

4. A building with  gross conditioned  floor
area less than 465 m? (5,000 square feet).

C405.15.2 Off-site renewable energy.

Buildings that qualify for one or more of the
exceptions to Section C405.15.1 or do not meet the
requirements of Section C405.15.1 with an on-site
renewable energy system shall procure off-site
renewable electrical energy, in accordance
with Sections C405.15.2.1 and C405.15.2.2, that
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shall be not less than the total off-site renewable
electrical energy determined in accordance

with Equation 4-11.
TRE,;; = (REN,zf X 0.75W/ft2 x FLRA
—IRE,,) x 15

Equation 4-11
where:

TRE,« = Total off-site renewable electrical energy in
kilowatt-hours (kWh) to be procured in accordance
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 largest floors.

IRE., = Annual on-site renewable electrical energy
generation of a new on-site renewable energy
system, to be installed as part of the building
project, whose rated capacity is less than the rated
capacity required in Section C405.15.1.

TABLE C405.15.2 ANNUAL OFF-SITE
RENEWABLE ENERGY REQUIREMENTS

C405.15.2.1 Off-site procurement.

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 epergy power
purchase agreement.

Community renewable energy facility.

4. Off-site renewable energy system owned
by the building property owner.

5. Renewable.ghergy investment fund.
Green retaiktariff.

The generation source shall be located where the
energy ¢an be'delivered to the building site by any
of the following:

1, Direct connection to the off-site renewable
energy facility.
2. The local utility or distribution entity.
An interconnected 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
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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, 6f “the property

owner or tenant for @ period'ef not less than

15 years or the~duration of the contract

in Section C405.45.222, whichever is less.

2. The RECs and“EACs are created within a
12-month’peried of the use of the REC.

3. ThéeREECs and EACs are from a generating
asset placed in service not more than 5
yearsgsbefore the issuance of the certificate
of bccupancy.

C405.15.4 Renewable energy
purchase.

certificate

A'building that qualifies for one or more of the
exceptions to Section C405.15.1, and where it can
be demonstrated to the code official that the
requirements of Section C405.15.2 cannot be met,
the building owner shall contract the purchase of
renewable electricity products before the certificate
of occupancy is issued. The purchase of renewable
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 accordance

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 IEEE 1547
and UL 1741.

SECTION C406 ADDITIONAL
EFFICIENCY, RENEWABLE AND LOAD
MANAGEMENT REQUIREMENTS

C406.1 Compliance.
Buildings shall comply as follows:
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1. Buildings with greater than 2,000 square
feet (186 m?2) of conditioned floor area shall
comply with Section C406.1.1.

2. Buildings with greater than 5,000 square
feet (465 m?2) of conditioned floor area shall
comply with Sections
C406.1.1 and C406.1.2.

3. Build-out construction greater than 1,000
square feet (93 m2) of conditioned floor
area that does not have final lighting or final
HVAC systems installed under a prior
building permit shall comply with Section
C406.1.1.2.

Exceptions: Core and shell buildings where not
less than 20 percent of the net floor area is without
final lighting or final HVAC that comply with all of the
following:
1. Buildings with greater than 5,000 square
feet (465 m?) of conditioned floor area shall
comply with Section C406.1.2.

2. Portions of the building where the net floor
area is without final lighting or final HVAC
shall comply with Section C406.1.1.2.

3. Portions of the building where the net floof
area has final lighting and final HVAC
systems shall comply  with Section
C406.1.1.

C406.1.1 Additional energy efficiencys, credit
requirements.
Buildings shall comply with measures*from Section
C406.2 to achieve not less thansthé number of
required efficiency credits from Table
C406.1.1(1) based on building “occupancy group
and climate zone. Whergé"a, preject contains multiple
occupancies, the total required energy credits from
each building occupaney shall be weighted by the
gross conditioned \floor areato determine the
weighted-average\project energy credits required.
Accessa@ry oecupancies shall be included with the
primary foccupancy group for the purposes
of Section C406.
Exceptions:

%, Portions of buildings devoted to

manufacturing or industrial use.

2. Where a building achieves more renewable
and load management credits in Section
C406.3 than are required in Section
C406.1.2, surplus credits shall be permitted
to reduce the required energy efficiency
credits as follows:
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EEC, .4
ZEECtbl
— {the lesser of :[SLRM ;,, SLRM 44
X (RLM e, — RLM,.0) |}
Equation 4-12
where:
EEC,s= Reduced required energy efficiency
credits.
EECw = Required energy efficiency credits
from Table C406.1.1(1).
SRLMjm = Surplus renewable and load
management credit limit from Table C406.1.1(2).
SRLMaq;= 1.0 for all-electric or all-renewable
buildings (excluding emergency genetation); 0.7 for
buildings with fossil fuel equipmient™(excluding
emergency generation).
RLMach =  Achieved grenewable and load
management credits from Section C406.3.
RLMeq=  Required _ remewable and load
management credits from Section C406.1.2.
TABLE C406.1.1(1) ENERGY CREDIT
REQUIREMENTS BY BUILDING OCCUPANCY
GROUP
TABLE C406.14(2) LIMIT TO ENERGY
EFFICIENCYS CREDIT CARRYOVER FROM
RENEWABLE AND LOAD MANAGEMENT
CREDITS
C406:1.1.1 Reserved.
€406.1.1.2 Building core/shell and build-out
construction.
Where separate permits are issued for core and
shell buildings and build-out construction,
compliance shall be in accordance with the
following requirements.
1. Core and shell buildings or  portions
of buildings shall comply with one of the

following:

1.1. Where the permit includes a
central HVAC system or service water
heating system with chillers, heat
pumps, boilers, service water
heating equipment or loop pumping
systems with heat rejection, the project
shall achieve not less than 50 percent
of the energy credits required
by Section C406.1.1in 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
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lighting installed.
2.2. Where HVAC or service water
heating systems are designed to serve
the entire building, full HVAC or service
water heating measure credits shall be
achieved.
2.3. Where HVAC or service water
heating systems are designed to serve
individual areas, HVAC or service water
heating measure credits achieved shall
be reduced in proportion to the floor area
with final HVAC systems or final service
water heating systems installed.

3. Build-out construction shall be deemed to

comply with Section C406.1 where one of

the following applies:

3.1. Where heating and cooling generation
is provided by a previously installed
central system, the energy credits
achieved in accordance with Section
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 project are not
less than 50 percent of the credits required
by Section C406.1.1.
3.3. Where the core and
shell building is approved in accerdance
with Section C407 under the 2024 1ECC
or later.
C406.1.2 Additional renewable qand™"load
management credit requirements{
Buildings shall comply with measdres from Section
C406.3 to achieve not less than ‘the number of
required renewable and load, management credits
from Table C406.1.2 based©on,building occupancy
group and climate zone. Where a project contains
multiple occupangciesy credits in Table
C406.1.2 from each“building occupancy shall be
weighted by thé\gross floor area to determine the
weightedsavérage ‘project energy credits required.
Accessa@ry oceupancies shall be included with the
primary “eccupancy group for the purposes
of Séection C406.
Exeeption: 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 credits
achieved.

DCAD - CREEBC

Each energy efficiency credit measure used to meet
credit requirements for the project shall have
efficiency that is greater than the requirements
in Sections C402 through C405. Measures
installed in the project that meet the requirements
in Sections C406.2.1 through C406.2.6 shall
achieve the base credits listed for the measure and

occupancy type in Tables
C406.2(1) through C406.2(9) or, where
calculations required by Seetions

C406.2.1 through C406.2.6 create or modify |the

table credits, the credits achieved shallbe,basedion

the calculations.

Energy credits achieved for megasdres 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 nesadjustment factor or
calculation,is,included in the description of
the measure in Section C406.2.

2. [Jhe measure’s energy credit shall be the
base ,energy credit for the measure
adjusted by a factor or equation as stated
inthe description of the measure in Section
C406.2. Where adjustments are applied,
each measure’s energy credit shall be
rounded to the nearest whole number.

3. The measure’s energy credit shall be
calculated as stated in the measure’s
description in Section C406.2, where each
individual measure credit shall be rounded
to the nearest whole number.

Energy credits achieved for the project shall be the
sum of the individual measure’s energy credits.
Credits are available for the measures listed in this
section. Where a project contains multiple building
occupancy groups:

1. Credits achieved for each occupancy group

shall be summed and then weighted by
the conditioned  floor  area of each
occupancy group to determine the
weighted average project energy credits
achieved.

2. Improved envelope efficiency (EO01 through
E06), HVAC performance (HO1) and
lighting reduction (LO6) measure credits
shall be determined for the building or
permitted conditioned floor areaas a
whole. Credits for other measures shall be
determined for each occupancy separately.
Credits shall be taken from applicable
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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 ENERGY 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.

Section C406.2.1.2: E02.

Section C406.2.1.3: E03.

Both E02 and EQ3.

o & w N

Any combination of:

5.1. Section C406.2.1.3:€03.

5.2. Section C406:2.14: EO4.

5.3. Section @406.21.5: EO5.

5.4. Section"€406.2.1.6: EO6.
C406.2.1.1 EO01 Improved envelope performance
ASHRAE 90.1-2022 Appendix C.
Building thermal senvelope measures shall be
installed to improve the energy performance of the
project. The_.achieved energy credits shall be
determined using Equation 4-13.

ECENV =71,000 x (EPFB — EPFP)/EPFB

Equation'4-13
where:
ECeyy="E01 measure energy credits.
EPFs= base envelope performance factor
calculated in accordance 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
envelope reduction.
Energy credits shall be achieved where the
component performance of the building thermal

performance
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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 leakage is 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 methad
in Section C402.6.2. Energy credits achieved, for
measure E03 shall be determined as follows:

ECgo3 = ECp X ECuq;
Equation 4-14
where:
ECeos = Energy efficiencygcredits, achieved for
envelope leakage reduction:
ECg= Section C406.2.1.8 credits from Tables
C406.2(1) through C406.2(9).
ECaq=Ls /[ECa
Ls = Leakage savings*raction: the lesser of [(Lr— Lm
YLr]or0.8.
L= Maximum™ leakage permitted for tested
buildings, By occupancy group, in accordance
with Section C402.6.2.
L= ,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 in Table
C402.1.3. All roof areas in the project shall have
additional R-10 continuous insulation included in
the roof assembly. For attics, this is permitted to be
achieved with fill or batt insulation rated at R-10 that
is continuous and not interrupted by ceiling or roof
joists. Where interrupted by joists, the added
insulation shall be not less than R-13. Alternatively,
one-half of the base credits shall be achieved where
the added R-value is one-half of the additional R-
value required by this section.
C406.2.1.5 E05 Added wall insulation.
Energy credits shall be achieved for insulation
applied to not less than 90 percent of all opaque
wall area in the project that is in addition to the
required insulation in Table C402.1.3. Opaque
walls shall have additional R-5 continuous
insulation included in the wall assembly.
Alternatively, one-half of the base credits shall be
achieved where the added R-value is R-2.5.
C406.2.1.6 E06 Improve fenestration.
Energy credits shall be achieved for improved
energy characteristics of all vertical fenestration in
the project meeting the requirements in Table
C406.2.1.6. The area-weighted average U-
factor and SHGC of all vertical fenestration shall be
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equal to or less than the value shown in the table.
Where vertical fenestration is located under a
permanently attached shading projection with a
projection factor (PF) not less than 0.2 as
determined in accordance with Section C402.5.3,
the SHGC for that fenestration shall be permitted to
be divided by 1.2. The area-weighted
average visible transmittance (VT) of all
vertical fenestration shall be equal to or greater
than the value shown in the table.
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 C403.3.2. Where multiple efficiency
requirements are listed, equipment shall meet the
seasonal or part-load efficiencies including SEER,
integrated energy efficiency ratio (IEER), infegrated
part load value (IPLV) or AFUE. Equipment that is
larger than the maximum capacity range indicated
in tables referenced by Section C403.3.2 shall
utilize the values listed for the largest capacity
equipment for the associated equipment type
shown in the table. Where multiple individual
heating or cooling systems serve the project, the
improvement shall be the weighted-average
improvement based on individual system capacity.
Systems are permitted to achieve HVAC energy.
credits by meeting the requirements of ong”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 HO4.
5. C406.2.2.5 HOS.

6. Any combination
of H02, H03,;HO04 and HO5.

7. 'The combination of HO1 and HO4.

C406.2.2.1 HO1 HVAC Total System
Rerformance Ratio (TSPR).

HO4 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 earned credits using Equation 4-15.
Energy credits for HO1 shall not be combined with
energy credits from HVAC measures H02, HO3 or
HO5.

ECrspgr = ECgasp X AREArspg X TSPR,/0.05
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Equation 4-15

ECrspr = Energy credits achieved for HO1.
ECgase = HO1 base energy credits from Tables
C406.2(1) through C406.2(9).

TSPRs= The lesser of 020 and [1 -
(TSPRt/TSPRp )].

where:

AREA rspr= (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 accerdance, with Sections
C409.4, C409.5 and C409.6.

MPF = Mechanical performanee/factor from Table
C409.4 based on climateyzohe and building use
type. Where a buildifig,has multiple building use
types, MPF shalhbe“area weighted in accordance
with Section €409.4.

C406.2.2.2 H02-More efficient HVAC equipment
heating/petformance.

In accordancewith 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 shall be limited
to 20 percent of system capacity, with the
exception of heat pump supplemental

heating.

2. Equipment shall exceed the minimum
heating efficiency requirements listed in
tables referenced by Section C403.3.2 by
not less than 5 percent. Where equipment
exceeds the minimum annual heating
efficiency requirements by more than 5
percent, energy efficiency credits for
heating shall be determined using Equation
4-16, rounded to the nearest whole
number.

HEI

EECypy = EECys X (0 05

Equation 4-16

where:

EECHen = Energy efficiency credits for heating
efficiency improvement.

EECHs = Section C406.2.2.2 credits from Tables
C406.2(1) through C406.2(9).

HEI= The lesser of the improvement above
minimum  heating  efficiency  requirements,

)
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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 electric resistance primary heating or
reheat is included in the building, it shall be included
in the weighted-average improvement with an HEI
of 0. Supplemental gas and electric heat for heat
pump systems shall be excluded from the weighted
HEI. For heat pumps rated at multiple ambient
temperatures, the efficiency at 47°F (8.3°C) shall be
used. For metrics that increase as efficiency
increases, HEI shall be calculated as follows:

HM
HEI = (—2E5 -1
HMMIN

where:
e HMpes = Design heating efficiency metric,
part-load or annualized where available.

e HMuyn= 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 EEChs.
C406.2.2.3 HO03 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 afeavwef the
entire building or tenant space shall comply with all
of the requirements of this section.
1. Equipment installed shall be_types that are
listed in tables referénceds by Section

C403.3.2.

2. Equipment shalk, ‘exceed the minimum
cooling efficieney ‘fequirements listed in
tables reféerenced 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
alserbe 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,
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fan power or horsepower shall be less than 95
percent of the allowed fan power in Section
C403.8.1.
EECygy = EECys X (CEI/0.05)
Equation 4-17
where:
EECHec = Energy efficiency credits for cooling
efficiency improvement.
EECs= Section C406.2.2.3 base energy credits
from Tables C406.2(1) through C406.2(9).
CEl= The lesser of the improvement above
minimum cooling efficiency and heatarejection
performance requirements, expressed as,a fraction
or 20 percent (0.20). Where cooling equipment with
different minimum efficiencies ‘is,_included in the
building, a cooling capagity weighted-average
improvement shall be used. VWhere multiple cooling
efficiency or performance “wrequirements are
provided, the equipment ) shall exceed the
annualized energyg~or part-load requirement.
Meeting both pafi4oad and full-load efficiencies is
not required.
Formetrics that increase as efficiency
increases, CEl/ shall be calculated as
follows:
CEI = (CM pgs/CMyy) — 1
CEl = (CMDES /CMM/N) -1.
For metrics that decrease as efficiency
increases, CEl shall be calculated as
follows:
CEl = (CMM/N /CMDEs) -1.
where:
CMpes = Design cooling efficiency
metric, part-load or annualized where
available.
CMun = Minimum required cooling
efficiency  metric, part-load or
annualized where available
from Section C403.3.2.
For data centers using ASHRAE Standard
90.4-2022, CEl shall be calculated as

follows:
CEI = (AMLCyax/AMLCpys) — 1
where:
AMLCpes = As-designed
annualized mechanical load
component calculated in
accordance with ASHRAE

Standard 90.4-2022, Section 6.5.
AMLCumax = Maximum annualized
mechanical load component
from ASHRAE Standard 90.4-
2022, Table 6.5.
C406.2.2.4 H04 Residential HVAC control.
HVAC systems serving dwelling units or sleeping
units shall be controlled to automatically activate a
setback at least 5°F (3°C) for both heating and
cooling. The temperature controller shall be
configured to provide setback during occupied
sleep periods. The unoccupied setback mode shall
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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.”

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
being vacant immediately after a door
switch operation. Where separate room
HVAC units are used, an individual
occupancy sensor on each unit that is
configured to provide setback shall meet
this requirement.

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.

An automated control and sensing system
that uses geographic fencing conne€ted to
the dwelling unit occupants’ cellwphones
and initiates the setback condition,when all
occupants are away from the building.

C406.2.2.5 HO5 Dedicated outdoorair system.

Credits for this measure are allowed only where
single-zone HVAC units_are’ net 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. Zoné controls shall cycle the

heating/Cooling unit fans off when not
previding required heating and cooling or
shall limit fan power to 0.056 W/(L/s) (0.12
W/cfm)of zone supply air.

Outdoor air shall be supplied by an
independent ventilation system designed to
provide not more than 130 percent of the
minimum outdoor air to each individual
occupied zone, as specified by
the International Mechanical Code.

Exception: Outdoor airflow is permitted to increase

during emergency or
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economizer operation,

implemented as described in ltem 4.

3.

The ventilation system shall have energy
recovery with an enthalpy recovery ratio of
65 percent or more at heating design
conditions in Climate Zones 3 through 8
and an enthalpy recovery ratio of 69
percent or more at cooling desigh
conditions in Climate Zones 0, 1, 2, 3A, 3B,
4A, 4B, 5A and 6A. In “A” climate zones,
energy recovery shall inélude, latent
recovery. Where no humidification is
provided, heating €nhergy  jrecovery
effectiveness is permitted, to be based
on sensible energy\reeqvery ratio. Where
energy recovery. effectiveness is less than
the 65 percent required for full credit, adjust
the credits (from Section C406.2 by the
factors in“hable®C406.2.2.5.

\Wheré ‘the ventilation system serves
multiple”zones and the system is not in a
latent recovery outside air dehumidification
mode, partial economizer cooling through
an outdoor air bypass or wheel speed
control shall automatically do one of the
following:

4.1. Set the energy recovery
leaving-air  temperature = 55°F
(13°C) or 100 percent outdoor air
bypass when a majority
of zones require  cooling  and
outdoor air temperature is below
70°F (21°C).
4.2. The HVAC ventilation system
shall include supply-air
temperature controls that
automatically reset the supply-air
temperature in  response to
representative building loads or to
outdoor air temperatures. The
controls shall reset the supply-air
temperature not less than 25
percent of the difference between
the design supply-air temperature
and the design room-air
temperature.
Ventilation systems providing mechanical
dehumidification shall use recovered
energy for reheat within the limits of Item 4.
This shall not limit the use of latent energy

recovery for dehumidification.

Where only a portion of the building is permitted to
be served by constant air volume units or
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the enthalpy recovery ratio or sensible energy
recovery ratio is less than 65 percent, the base
energy credits shown in Section C406.2 shall be
prorated as follows:

ECpoas = ECpasg X FLOOR 4y X ERE sp;
Equation 4-18
where:
ECpoas = Energy credits achieved for HO5.
ECpgase = HO5 base energy credits in Section
C406.2.
FLOOR cav= 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.4y= 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 addition or a tenant space shall achieve
credits through compliance with the requirements of
this section. Systems are permitted to achieve
energy credits by meeting the requirements of one
of the following:

1. Section C406.2.3.1 by selecting one
allowed measure W01, W02, W03 ‘or a
combination in accordance with'Section
C406.2.3.1.4.

2. Section C406.2.3.2 WO04.

3. Section C406.2.3.3,byN, Selecting one
allowed measure: WQ5N\V06 or WO7.

4. Section C40642.3.4\W08.

5. Section £406.2:8.5 W09.

6. SectiomC406.2.3.6 W10.

7. 'Any combination of measures in Sections
C406.2.3.1 through C406.2.3.6 as long as
not more than one allowed measure
from Sections
C406.2.3.1 and C406.2.3.3 are selected.

C406.2.3.1 Service water heating system

efficiency.
A project is allowed to achieve energy credits from
only one of Sections

C406.2.3.1.1 through C406.2.3.1.4.
C406.2.3.1.1 W01 Recovered or renewable water
heating.
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The building service water-heating system shall
have one or more of the following that are sized to
provide not less than 30 percent of the building’s
annual hot water requirements, or sized to provide
not less than 70 percent of the building’s annual hot
water requirements if the building is required to
comply with Section C403.11.5:

1. Waste heat recovery from service hot

water, heat recovery
chillers, building equipment or progess
equipment.

2. A water-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 heaters shall be
installed dccording® to the manufacturer’s
instructions, and at least 30 percent of design end-
use service \watéer heating requirements shall be
met using,only heat pump heating at an ambient
condition /' of 67.5°F (19.7°C), db without
supplemental electric resistance or fossil fuel
heating. For a heat pump water heater with
supplemental electric resistance heating, the heat
pump-only capacity shall be deemed at 40 percent
of first-hour draw. Where the heat pump-only
capacity exceeds 50 percent of the design end-use
load, excluding recirculating system losses, the
credits from the Section C406.2 tables shall be
prorated as follows:
ECupwn = (ECpasg/0.5) X (CAPypwn)
/(Endload)[not greater than 2]

Equation 4-19

where:

ECHpwhH = Energy credits achieved for WO02.
ECgase = W02 base energy credits from Tables
C406.2(1) through_C406.2(9).

Endload = End-use peak hot water load, excluding
load for heat trace or recirculation, Btu/h or kW.
CAPupwH = The heat pump-only capacity at 50°F
(10°C) entering air and 70°F (21°C) entering
potable water without supplemental electric
resistance or fossil fuel heat, Btu/h or k\W.

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 67.5°F
(19.7°C) db, a preheat storage tank with
greater than or equal to 0.75 gallons per
1,000 Btu/h (= 9.7 L/kW) of design end-use
service water-heating requirements shall
be heated only with a heat pump heating
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when the ambient temperature is greater
than 45°F (7.2°C).

2. For systems with piping temperature
maintenance, either a heat trace system or
a separate water heater in series for
recirculating system and final heating shall
be installed.

3. Heat pump water heater efficiency shall
meet or exceed one of the following:

3.1. Output-capacity-weighted-
average UEF of 3.0 in accordance
with 10 CFR 430 Appendix E.
3.2. Output-capacity-weighted-
average COP of not less than 4.0
tested at 50°F (10°C) entering air
and 70°F (21°C) entering potable
water in accordance
with ANSI/AHRI 1300.
Where the heat pump capacity at 50°F (10°C)
entering air and 70°F (21°C) entering water
exceeds 50 percent of the design end-use load,
excluding recirculating system losses, the base
credits from Section C406.2 shall be prorated
based on Equation 4-20.
WO02 credit = base W02 table credit X HP;¢/50%
Equation 4-20
where:
HPy= Heat pump capacity as a fraction of the
design 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:weighte@-average
equipment rating of all gas water heating equipment
in the building shall be not\Jless than 95
percent E; or 0.93 UEF. AdjUustments shall apply as
follows:

1. Where the sefVice water heating system is
required g0\, comply with  Section
C404.2.1,this *"measure shall achieve 30
percénty of the listed base W03 energy

credits in Tables

C406:2(1) through C406.2(9).

2n.\Where the installed building service water
heating capacity is less than 59 kW
(200,000 Btu/h) and weighted UEF is less
than 0.93 UEF and not less than 0.82, this
measure shall achieve 25 percent of the
base W03 credit in Tables

C406.2(1) through C406.2(9).

C406.2.3.1.4 Combination service water heating
systems.
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Combination service water heating systems shall
achieve credits using one of the measure
combinations as follows:

1. (W01 + WO02) Where service water

heating employs both energy recovery and
heat pump water heating, W01 may be
combined with W02 and receive the sum of
both credits.

2. (W01 + WO03) Where service (' water
heating employs both energy recovery and
efficient gas water heating, W@1 may be
combined with W03 and receiverthe’sum of
the W01 credit and the pertionsof the W03
credit based on lteni 4.

3. (W02 + WO03) “Where service water
heating employs ‘both heat pump water
heating and efficient gas water heating,
W02, mays\be=Combined with W03 and
recéivesthe sum of the W02 credit and the
portion of'the W03 credit based on ltem 4.

4%, For ltems 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 W03 credit in the Section
C406.2 tables. In buildings that have a
service water heating design generating
capacity greater than 900,000 Btu/h (264
kW), that proportioned W03 credit shall be
further multiplied by 30 percent.

C406.2.3.2 W04 Service hot water piping
insulation increase.
Where service hot water is provided by a central
water heating system, the hot water pipe insulation
thickness shall be at least 1.5 times the thickness
required in Section C404.4. All service hot water
piping shall be insulated from the hot water source
to the fixture shutoff. Where 50 percent or more of
hot water piping does not have increased insulation
due to installation in partitions, the credit shall be
prorated as a percentage of lineal feet of piping with
increased insulation.
C406.2.3.3 Service water-heating distribution
temperature maintenance.
A project is allowed to claim energy credits from
only one of the following SHW distribution
temperature maintenance measures.

1. WO5 Point of use water heaters. Credits

are available for Group B or
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E buildings larger than 5,000 square feet
(465 m2) where service water
heating systems meet the following
requirements:

1.1. Fixtures requiring hot water
shall be supplied from a local water
heater with no recirculating system
or heat trace piping.
Exception: Commercial kitchens or showers in
locker rooms shall be permitted to have a local
recirculating system or heat trace piping
where water heaters are located not more than 50
lineal feet (15 m) from the farthest fixture served.
1.2. Supply piping from the water
heaterto the termination of the
fixture supply pipe shall be
insulated to the levels shown
in Table C404.4.1.
Exceptions:
1. Piping atlocations where a
vertical support of the

piping is installed.

2. Where piping passes
through a framing member
and insulation requires
increasing the size of the
framing member.

1.3. The water volume in the piping
from the water heater 6, the
termination of any individual fixture
shall be limited as follows:
1.3.1. Nonresidential
public lavatery faucets that
are available for use by
members “efy the general
publich, not more than 2
ounees (59 mL).
198.2¢ Commercial
kitchens or showers in
locker rooms with
recirculating systems or
heat trace piping: not more
than 24 ounces (710 mL)
from the recirculating
system or heat trace
piping.
1.3.3. All other plumbing
fixtures or appliances: not
more than 16 ounces (473
mL).

2. W06 Thermostatic balancing
valves. Credits are available where service
water heating is provided centrally and
distributed throughout the building with a
recirculating system. Each recirculating
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system branch return connection to the
main SHW supply piping shall have
an automatic thermostatic balancing valve
set to a minimal return water flow when the
branch return temperature is greater than
120°F (49°C).

3. W07 Heat trace system. Credits sre
available for projects with gross floomarea
greater than 929 m? (10,000 square
feet)and a central water heatingssystem.
The energy credits achievedshall be
from Tables C406.2(1) through C406.2(9).
This system shall include_ self-regulating
electric heat cables, ,eonnection kits and
electronic controlsh\,""he cable shall be
installed directly ‘'en the hot water supply
pipes underneath the insulation to replace
standby losses:

C406.2.3.4 W08
submeters;
Each{ individual dwelling wunitin a Group R-2
ogCupancy) served by a central service water
heating system shall be provided with a service hot
waterimeter 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 flow or
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

C406.2.3.6 W10 Shower drain heat recovery.
Cold water serving building showers shall be
preheated by shower drain heat recovery units that
comply with Section C404.7. The efficiency of drain
heat recovery units shall be 54 percent or greater
measured in accordance with CSA B55.1. Full
credits are applicable to the following building uses:
[-2, -4, R-1, R-2 and also Group E where there are
more than eight showers. Partial credits are
applicable to buildings where all but ground floor
showers are served where the base energy credit
from Section C406.2 is adjusted by Equation 4-21.
Equation 4-21 W10 credit = W10 base energy
credit x (showers with drain heat recovery/total
showers in building)

C406.2.4 P01 Energy monitoring.

A project not required to comply with Section
C405.13 can achieve energy credits for installing an

Water-heating system
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energy monitoring system that complies with all the
requirements of Sections
C405.13.1 through C405.13.5.
C406.2.5 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.

Section C406.2.5.3 L0O3.

Section C406.2.5.4 L04.

Section C406.2.5.5 L0O5.

Section C406.2.5.6 L06.

o o ~ w DN

Any combination of L03, L04, L05 and LO6.
7. Any combination of LO2, L0O3 and L0O4.

C406.2.5.1 LO1 Lighting system performance
(reserved).
Reserved for future use.
C406.2.5.2 L02 High-end trim lighting controls.
Measure credits shall be achieved where qualifying
spaces are not less than 50 percent of the project
interior floor area exclusive
of dwelling and sleeping units. Qualifying spaces
are those where general lightingis controlled
by high-end trim lighting controls complying with the
following:

1. The calibration adjustment equipment is

located for ready access only by authotized
personnel.

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

3. Construction deecuments shall state that
maximum light eutput or power of general
lighting im™\spaces contributing to the
qualifying floor area shall be not greater
than(85%ercent of full power or light output.

4. High+4end 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
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area, excluding dwelling and sleeping units.
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.

N o o ~ 0N

Recreation room ih,afacility for the visually
impaired.

©

Exereise areavin 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 facility.
17. Low-bay area in a manufacturing 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.
Occupant sensors in library stacks and laboratories
shall comply with Section C405.2.1.2. Occupant
sensors in elevator lobbies shall comply
with Section C405.2.1.4. All other occupant sensors
required by Section C406.2.5.3.1 shall comply
with Section C405.2.1.1.
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Exception: In spaces where an automatic shutoff
could endanger occupant safety or security,
occupant sensor controls shall uniformly reduce
lighting power to not more than 20 percent of full
power within 10 minutes after all occupants have
left the space. Time-switch controls complying
with Section C405.2.2.1 shall automatically turn off
lights.
C406.2.5.3.3 Occupant sensor time delay and
setpoint.
Occupant sensor controls installed in accordance
with Sections
C405.2.1.1, C405.2.1.2, C405.2.1.3 and C405.2.1.
4 shall automatically turn off lights or reduce lighting
power within 10 minutes after all occupants have
left the space. Occupant sensor controls installed in
accordance with Section C405.2.1.2 shall have an
unoccupied setpoint of not greater than 20 percent
of full power.
C406.2.5.4 L04 Increased daylight area.
The total daylight area of the building (DLAsLDG)
determined by Equation 4-22 shall be at least 5
percent greater than the typical daylight area
(DLATyp) from Table C406.2.5.4. Credits for
measure L04 shall be determined by Equation 4-
23 or Equation 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 ¢ontrols
complying with Section C405.2.4.1, ft2or m2,
LFA= The total building floor area‘y used*to
determine the lighting power allowance in*Section
C405.3.2, ft?or m2.

ECpL = ECpys X 20 x (DLAgsG — DLATyp)
Equation 4-23
where:
ECp. = The lesser of actual.area’ of daylight zones
in the building with continuots daylight dimming,
ft2or m2and (GLFA x'DLA,); see Table C406.2.5.4.
Daylight zones shalhmeet the criteria in Sections
C405.2.4.2 and\C405.2.4.3 for  primary  sidelit
daylight zonésysecondary sidelit daylight zones
and toplit daylight zones.
DLA7ve S Typical percent of building area with
daylight control (as a fraction) from Table
C40602.5.4.
ECp 5= Section C406.2.5.4 104 base energy
credits from Section C406.2.

ECpp. = ECpps X 20 X (DLAyax — DLATyp)
Equation 4-24
where:
ECp. = The lesser of actual area of daylight zones
in the building with continuous daylight dimming,
ft?or m?2and (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
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daylight zones, secondary sidelit daylight zones
and toplit daylight zones.
ECpis = Section C406.2.5.4 104 base energy
credits from Section C406.2 and Tables
C406.2(4), C406.2(6), C406.2(7) and C406.2(8).
DLAvp = Typical percent of building floor area with
daylight control (as a fraction) from Table
C406.2.5.4.
DLAumax = Maximum percent of building floor drea
with daylight control that can be counied, fer
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> occlupancy spaces,
interior lighting systems_ shallycomply with the
following:
1. In common areas, ‘the following space
types shall have occupant sensor controls
that complysswith the requirements

of Séction C405.2.1.1:

DAYLIGHTING

1.1. Laundry/washing areas.
1.2. Dining areas.
1.3. Food preparation areas.
1.4. Seating areas.
1.5. Exercise areas.
1.6. Massage spaces.
2. Indwelling units, not less than one

receptacle in each living room and each
sleeping room shall be controlled by a
switch in that room.

3. Lights and switched receptacles in
bathrooms and kitchens shall be controlled
by an occupant sensor complying
with Section 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 receptacles
controlled by an occupant sensor complying
with Section C405.2.1.1 are not required to be
controlled by the switch at the main entrance.
C406.2.5.6 L06 Reduced lighting power.

Interior lighting within all building areas shall
comply with this section.

1. The connected interior lighting power (LP)
determined in accordance with Section
C405.3.1 shall be 95 percent or less than
the interior lighting power allowance (LPA)
determined in accordance with Section
C405.3.2 using the same method used to
comply with Section C405.3. Energy
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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. All permanently installed lighting
serving dwelling units and sleeping units,
including ceiling fan light kits and lighting
integrated into range hoods and exhaust
fans shall be provided by lamps with an
efficacy of not less than 90 lumens per watt
or by luminaires that have an efficacy of not
less than 65 lumens per watt.

Exceptions:
1. Lighting integral to other appliances.

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

ECppa = Ecs x 20 x (LPA — LP)/LPA
Equation 4-25
where:
EC 1pa = Additional energy credit for lighting power
reduction.
LP = Connected interior lighting power calculated in
accordance with Section C405.3.1, watts.
LPA = Interior lighting power allowance calculated
in accordance with the requirements of Section
C405.3.2, watts.
ECs = L06 base credit from Section C406.2.
406.2.6 Efficient equipment credits.
Projects are permitted to achieve ener@yncredits
using any combination of Efficient Egquipment
Credits Q01 through Q04.
C406.2.6.1 Q01 Efficient elevator gquipment.
Qualifying elevators in the building shall be energy
efficiency class A per SO 2574542, Table 7.
Only buildings three or more floors above grade
may use this credit. Creditsishall 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!

ECh= EC, x CR,

Equation.4-26

where:
EC.= Elevator energy credit achieved for the
building.
ECw=n+' Q01 base energy credit from

applicable Table
C406.2(9).

CR . = Compliance ratio = FA/FB.

FA = Sum of floors served by class A elevators.
FB = Sum of floors served by all building elevators
and escalators.

C406.2.6.2 Q02 Efficient commercial kitchen
equipment.

For buildings and spaces designated as Group A-2
or facilities whose primary business type involves

C406.2(1) through Table
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the use of a commercial kitchen where at least one
gas or electric fryer is installed before the issuance
of the certificate of occupancy, all fryers,
dishwashers, steam cookers and ovens installed
before the issuance of the certificate of occupancy
shall comply with all of the following:

1. Achieve performance levels in accordance

with the equipment specifications listed
in Tables

C406.2.6.2(1) through C406.2.6.2(4) wher
e rated in accordance with the applicable
test procedure.

2. Have associated performance(leyvels 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 €406.2.6.2(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 be achieved where all
dishwashers, refrigerators and freezers comply with
all of the following:

1. Achieve the Energy Star Most Efficient

2021 label in accordance with the

specifications current as of:

1.1. Refrigerators and freezers 5.0,

9/15/2014.

1.2. Dishwashers 6.0, 1/29/2016.
2. Be installed before the issuance of the

certificate of occupancy.

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 ltems 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:
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General measure requirements. Credits
are achieved for measures installed in the
building that comply  with Sections
C406.3.1 through C406.3.8.

2. 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) wh
ere no adjustment factor or
formula is shown in the
description of the measure
in_Section C406.3.
2.1.2. The measure credit shall be
the base energy credit for the
measure adjusted by a factor or
formula as stated in the
description of the measure
in Section C406.3. Where
adjustments are applied, each
energy credit shall be rounded to
the nearest whole number.
2.2. Load management and renewable
credits achieved for the project shall be
the sum of credits for individual measures
included in the project. Credits are
available for the measures listed in) this
section.
2.3. Where a project contains, multiple
building use groups, credits@achieved for
each building use group shall be summed
and then weighted by the gross floor area
of each building usg"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 €406.3.7 (G06)  require  load
management control sequences that are
capable of and configured to automatically
provide the load management operation
specified based on indication of a peak
period related to high short-term electric
prices, grid condition or peak building load.
Such a peak period shall, where possible,
be initiated by ademand response
signal from the controlling entity, such as a
utility or service operator. Where
communications are disabled or
unavailable, all demand-responsive
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controls shall continue backup demand
response based on a local schedule or
building-demand monitoring. The local
building schedule shall be adjustable
without programming and reflect the
electric rate peak period dates and times.
The load management control sequences
shall be activated for peak period control by
one of the following:

3.1. A certified OpenADR #2.0a Yor
OpenADR 2.0b Virtual End Node (VEN),
as specified undep (Clause 11,
Conformance, in “\the “ws@pplicable
OpenADR 2.0 Spgtification.
3.2. A device\scertified by the
manufacturer | asy “being capable of
responding ton_a demand response
signal from” a\ certified OpenADR 2.0b
VEN byfautomatically implementing the
control fungtions requested by the VEN
foriliévequipment it controls.
3:3. Fhe 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 65,000 Btu/h
(19 kW), thermostats with  a demand
responsive control that complies with the
communication and performance
requirements of AHRI 1380.
3.5. 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 period demand
charges.
3.7.2. A local building schedule that
reflects the electric rate peak period
dates and times where buildings are
less than 25,000 gross square feet
(2322 m?).
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In this case, a binary input to the control system
shall be provided that activates the demand
response sequence.

TABLE C406.3(1) RENEWABLE AND LOAD
MANAGEMENT CREDITS FOR GROUP R-2, R4
AND I-1 OCCUPANCIES

TABLE C406.3(2) RENEWABLE AND LOAD
MANAGEMENT CREDITS FOR GROUP -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
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 R01 Renewable energy.

Projects installing on-site renewable energy.
systems with a capacity of at least 0.1 watts per
gross square foot (1.08 W/m2) of buildingsaréa ‘or
securing off-site renewable energy shall achieve
energy credits for this measure calculated as
follows:

ECr = ECy1 X (R¢ + Rogr — Rig) /€001 X PGFA)
Equation 4-28

where:

ECr= Section C406.8.1'R01 energy credits
achieved for this_project

ECo1= Section “\C406.3.1 RO1 base credits
from Tables €406%3(1) through C406.3(9).

Rt = Actual totalrating of on-site renewable energy
systems(WV).

Ror 7 Actual total equivalent rating of off-site
renewable energy contracts (W), calculated as
follows:

Ross = 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 C405.15.4.
REN = Annual off-site renewable electrical energy
from Table C405.15.2, in units of kilowatt-hours per
watt of array capacity.

Rex = Rating (W) of renewable energy resources
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capacity excluded from credit calculated as follows:
R.. = 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 reghewable ~energy
resources used to achieve other energy
credits in Section €406 (W):

PGFA = Project gross\floor “area, ft2. Where
renewable requirements, exeeptions 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:

RR,, s=Actual total equivalent rating of renewable
energy capacity (W), calculated as follows:

RR,, = TRE,/(REN X PGFA)
Where:

TRE, = Total renewable energy in kilowatt-hours
(kWh) that is excluded from R0O1 energy credits.

C406.3.2 G01 Lighting load management.
A project not required to comply with Section
C405.2.8 can achieve energy credits for installing
demand-responsive lighting controls for
interior general lighting that comply with Section
C405.2.8.1. The demand-responsive lighting
controls shall automatically reduce the light output
or power of controlled lighting to not more than 80
percent of full output, or 80 percent of the high-end
trim setpoint, whichever is less. Energy credits can
be earned where demand-responsive lighting
controls are installed for the following:

1. Not less than 10 percent of the interior floor

area in Group R or | occupancies.

2. Not less than 50 percent of the interior floor
area in all other occupancies.

GO01 credits shall be prorated using Equation 4-29
with not more than 75 percent of the interior floor
area being counted.

Equation 4-29 [interior floor area with lighting load
management, %]x[table credits for Section
C406.3.2]/75%

C406.3.3 G02 HVAC load management.
Automatic load management controls shall be
configured as follows:
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1. Cooling temperature shift: Where electric
cooling is in use, controls shall gradually
increase the cooling setpoint by at least 3°F
(1.7°C) over a minimum of 3 hours or reduce
effective cooling capacity to 60 percent of
installed capacity during the peak period or
adjust the cooling temperature setpoint as
described in Section C403.6.1.

2. Heating temperature shift: Where electric
heating is in use, controls shall gradually
decrease the heating setpoint by at least 3°F
(1.7°C) over a minimum of 3 hours or reduce
effective heating capacity to 60 percent of
installed capacity during the peak period or
adjust the heating temperature setpoint as
described in Section C403.6.1.

3. Ventilation shift: Where HVAC systems serve
multiple zones and have less than 70 percent
outdoor air required, include controls that
provide excess outdoor air preceding the peak
period and reduce outdoor air by at least 30
percent during the peak period, in accordance
with ASHRAE _Standard 62.1-2019 Section
6.2.5.2 or provisions for approved engineering
analysis in Section 403.3.1.1 of:
the International Mechanical Code.

Credits achieved for measure G02 shall be
calculated as follows:

ECgo2_ach = ECgoz base X ECGOZ_adj
Equation 4-30

where:
ECco2 ach = Demand respensive” control credit
achieved for project.
ECgo2 pase = G02 Baserenergy credit from Section
C406.3.
ECo2 ag= Energy\ Credit adjustment factor
from Table C406.3.3:
TABLE €406.3.3 ENERGY CREDIT
ADJUSTMENT BASED ON USE OF
VENTILATION SHIFT OR DEMAND RESPONSE
C406.3.4 G03  Automated shading load
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

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
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full credits in Tables

C406.3(1) through C406.3(9). The exterior
shades shall have fully open and fully

closed solar heat gain coefficient (SHGC)
determined in accordance with AERC 1.

2. Automatic interior shading devices with a
solar reflectance of not less than 0.50¢for
the surface facing the fenestratiomshall
receive 40 percent of the credits in Tables

C406.3(1) through C406.3(9).

3. All shading devices, dynamic» glazing or
shading attachments shall:

3.1. Provide not‘less, than 90 percent
coverage of( the “otal fenestration on
east, south and jwest exposures in
the buildingte, achieve the credits
determinedyin/ltem 1 or 2. Alternatively,
provide "ot less than 70 percent
coverage of the total fenestration on the
south /' and west exposures in
the building to achieve 50 percent of the
¢redits determined in Item 1 or 2.
3.2. Be automatically controlled and shall
modulate in  multiple steps or
continuously the amount of solar gain
and light transmitted into the space in
response to peak periods and either
daylight levels or solar intensity.
3.3. Include a manual override located in
the same enclosed space as the shaded
vertical fenestration that shall override
operation of automatic controls for not
longer than 4 hours. Such override shall
be locked out during peak periods.
For this section, directional exposures shall
exclude 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/ft?)and shall be prorated for actual installed
storage capacity between 1.5 and 15 Wh/ft?(16 to
161 Wh/m?), as follows:
Equation 4-31 [installed electric storage capacity,
Wh/ft2(Wh/m2)]/5(54)x[table credits for Section
C406.3.5]
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Larger energy storage shall be permitted; however,
credits are limited to the range of 1.5 to 15 Wh/ft?(16
to 161 Wh/m?2).
C406.3.6 G05 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:

ECg = EC, o X (1.44 X SR + 0.71)/2.15
Equation 4-32
here:
ECs = Cooling storage credit achieved for project.
EC10= GO05 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 G06 Service hot water energy storage:
Where service hot water (SHW) is heated by
electricity, automatic load managementsacontrols
complying with ANSI/CTA-2045-B shall\, prehéat
stored SHW before the peak period and suspend
electric water heating during the”peak period.
Storage capacity shall be provided by either:

1. Preheating water above“\140°F (60°C)
delivery temperaturewwith at least 1.34 kWh
of energy storage pér kW of water-heating
capacity. Tgmpering valves shall be
provided gat, the” water heater delivery
location|

2. (Providing additional heated water tank
storage capacity above peak SHW demand
with  equivalent peak storage capacity to
Item 1.

Credits earned for measure G06 shall be calculated

using Equation 4-33:

ECgo6_ach = ECgos_pase X ECGOG_adj
Equation 4-33
where:
ECcos ach = SWH energy storage credit achieved
for project.
EC cos_base = GO6 Base energy credit from Section
C406.3.
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ECcos aqj= Energy credit adjustment 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 G07 Building thermal mass.

The project shall have additional passive interior
mass and a night flush control of the HVAC system.
The credit is available to projects that have at Ieast
80 percent of gross floor area unoccupied between
midnight and 6:00 a.m. The project shall meetithe
following requirements:

1. Interior to the building thermal
envelope insulation, provide 10/pounds per
foot (15 kg/m) of projectieonditioned floor
area of passivel thermal mass in
the building interioRWall,jthe inside of the
exterior wall “er \the interior floor
constructiongMass construction shall have
mass sutfaces directly contacting the air
in conhditioned spaces with directly
attachied) gypsum panels allowed. Mass
with\ cafpet or furred gypsum panels or
exterior wall mass that is on the exterior of
the insulation layer [e.g., the portion of
concrete masonry unit (CMU) block on the
exterior of insulation-filled cell cavities]
shall not be included toward
the building mass required.

2. HVAC units for 80 percent or more of the
supply airflow in the project shall be
equipped with outdoor air economizers and
fans that have variable or low speed
capable of operating at 66 percent or lower
airflow and be included in the night flush
control sequence.

3. Night flush controls shall be configured with
the following sequence, or another night
flush strategy shall be permitted where
demonstrated to be effective, avoids added
morning heating and is approved by the
authority having jurisdiction.

1. Summer mode shall be activated
when outdoor air temperature exceeds
70°F (21°C) and shall continue
uninterrupted until deactivated when
outdoor air temperature falls below 45°F
(7°C). During summer mode, the
occupied cooling setpoint shall be set 1°F
(0.6°C) higher than normal and the
occupied heating setpoint shall be reset
2°F (1.1°C) lower than normal.

3.2. Where all the following conditions
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exist, night flush shall be activated:
3.2.1. Summer mode is active in
accordance with ltem 3.1.
3.2.2. Outdoor air temperature is 5°F
(2.8°C) or more below indoor
average zone temperature.
3.2.3. Indoor average  zone
temperature is greater than morning
occupied heating setpoint.
3.2.4. In Climate Zones 0A, 1A, 2A
and 3A, outdoor dewpoint is below
50°F (10°C) or outdoor air enthalpy is
less than indoor air enthalpy.
3.2.5. Local time is between 10:00
p.m. and 6:00 a.m.
3.3. When night flush is active, automatic
night flush controls shall operate outdoor
air economizers at low fan speed not
exceeding 66 percent during the
unoccupied period with mechanical
cooling and heating locked out.

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 water
heating, fan systems, lighting power, receptacle
loads and process loads.
Exception: Energy used to recharge gor reflel
vehicles that are used for on-road and off-site
transportation purposes.
C407.2 Mandatory Requirements,
Compliance based on\simtlated building
performance requires that a proposed design meet
all of the following:

1. The requirements ofsthe‘sections indicated

within Table C407.2(1).

2. An annual erergy 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-
34wEnergy 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 in energy
cost calculations. The reduction in energy
cost of the proposed design associated
with on-site renewable energy shall be not
more than 5 percent of the total energy
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cost. The amount of renewable energy
purchased from off-site sources shall be
the same in the standard reference
design and the proposed design.

PAEC =100 x (0.80 4+ 0.025 — EC,./1000
Equation 4-34

where:
PAEC = The percentage of the annual energy‘cost
of the standard reference design.
EC,= Energy efficiency credits reqQirednfor the
building in accordance with Section C406.1 (do not
include load management and refewable,credits).
Exceptions:

1. Jurisdictions that nequire site energy (1

kWh = 3413 Btu)rather than energy cost as
the metric of comparison.

2. Where epergy use based on source energy
expressedihin Btu or Btu per square foot
of canditioned floor area is substituted for
the\energy cost, the energy use shall be
calculated using source energy factors
from Table C407.2(2). For electricity, US
locations shall use values from eGRID
subregions. Locations outside the United
States shall use the value for “All other
electricity” or locally derived values.

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 tools conform to
the provisions of this section shall be provided to
the code official.
C407.3.1 Compliance Report.
Permit submittals shall include a report
documenting that the proposed design has annual
energy costs less than or equal to the annual
energy costs of the standard reference design. The
compliance documentation shall include the
following information:

1. Address of the building.

2. An 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.

3. Name of individual completing the
compliance report.
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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 component

characteristics of the standard reference
design.

2. Thermal zoning diagrams consisting of
floor plans showing the thermal zoning
scheme for standard reference
design and proposed design.

3. Input and 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 gbuilder
providing the  building ¢ompbnent
characteristics of the proposed “design as
given in Table C407.4.1(1).

6. Documentation of the reduction in energy
use associated with on-sife renewable
energy.

C407.4 Calculation Procedure.

Except as specified by this section, the standard
reference designiand,proposed design shall be
configured and ‘analyzed using identical methods
and techniques.

C407.4.1 Building Specifications.

The standard” reference  design and proposed
design shall be configured and analyzed as
speeified by Table C407.4.1(1). Table
€407.4.1(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
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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, C407.4.2.2 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 themal blockfor
identical thermal blocks to which multipliers are
applied, provided that:

1. The space use classifiCation “issthe same

throughout the thernial block.

2. All HVAC zones inNthe.thermal block that
are adjacent to glazed exterior walls face
the same ofientation or their orientations
are withint45%déegrees (0.79 rad) of each
other.

3.=All of tHe zones are served by the same
HVAC system or by the same kind of HVAC
system.

C€407.4.2.2 HVAC zones not designed.
Where  HVAC zoneshave not yet been
designed, thermal blocks shall be defined based on
similar internal load densities, occupancy, lighting,
thermal and temperature schedules and in
combination 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
closer than 15 feet (4572 mm) 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 orientations that
differ by not more than 45 degrees (0.79
rad) shall be permitted to be considered to
be the same orientation. Each zone shall
include floor area thatis 4572 mm (15 feet)
or less from a glazed perimeter wall, except
that floor area within 4572 mm (15 feet) of
glazed perimeter walls having more than
one orientation shall be divided
proportionately between zones.

3. Separate thermal blocks shall be assumed
for spaces having floors that are in contact
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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

C407.5 Calculation software tools.

Calculation procedures used to comply with Section
C407 shall apply an approved version of a
performance analysis software tool capable of
calculating the annual energy consumption of all
building elements that differ between the standard
reference design and the proposed design. The
same approved version of the performance
analysis tool shall be wused to _calculate
the proposed  design and standard [ reference
design.

C407.5.1 Software tool approval.

Any version of a performance analysis:to6l 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.
C407.5.1.1 Software tool capabilities.
Approvedsoftware 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. 4Thermal mass effects.
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5. Hourly variations in occupancy,
illumination, receptacle
loads, thermostat settings, mechanical

ventilation, HVAC equipment availability,
service hot water usage and any process
loads.

6. Part-load performance curves gfor
mechanical equipment.

7. Capacity and efficiency correction curves
for mechanical heating and “cooling
equipment.

8. Printed code officialinspection 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,
including but not limited to R-value, U-
factor, SHGC, HSPF, AFUE, SEER and
EF.

C407.5.1%2 Testing required by software
vendors.

Prior to approval, software tools shall be tested by
the software vendor in accordance with ASHRAE
Standard 140-2020, except Sections 7 and 8.
During testing, hidden inputs that are not normally
available to the user shall be permitted to avoid
introducing source code changes strictly used for
testing. Software vendors shall publish, on a
publicly available website, the following ASHRAE
Standard 140-2020 test results, input files and
modeler reports for each tested version of a
software tool:

1. Test results that demonstrate the software
tool was tested in accordance
with ASHRAE Standard 140-2020 and that
meet or exceed the values for “The
Minimum Number of Range Cases within
the Test Group to Pass” for all test groups
in ASHRAE Standard 140, Table A3-14.

2. Test results of the performance analysis
tool and input files used for generating
the ASHRAE  Standard  140-2020 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
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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.

C407.5.2 Algorithms not tested.
Algorithms not tested in accordance with Section
C407.5.1.2, including algorithms that are
alternatives to those that were tested and numerical
settings not tested, such as time steps and
tolerances, shall be permitted to be used
where modeling the proposed design and standard
reference design.
C407.5.3 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.
C407.5.4 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 follewing:
1. Step-by-step  documentation “ef ) the

exceptional calculation method performed,
detailed enough to repréduce the results.

2. Copies of all spreadsheets,used to perform
the calculations.

3. A sensitivity \, analysis of energy
consumptiony, Where each of the input
parameéterstis varied from half to double the
value assumed.

4. The calculations shall be performed on a
time step basis consistent with the
Simulation program used.

5. The performance rating calculated with and
without the exceptional calculation method.

SECTION C408 MAINTENANCE INFORMATION
AND SYSTEM COMMISSIONING

C408.1 General.
Section C408 (Maintenance Information and
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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;

- Large commercial or institutional buildings
with gross conditioned floor area greatey
than 10,000 m?;

- Projects specifically targeting ghigh-
performance building certification | oF
financial incentives.

- Broader application may be phaSgd i once
sufficient local capacity j@r cggmiSsioning
services is established.”

C408.1.1 Building operations and maintenance
information.

The building operations and maintenance
documents shall be provided to the owner and shall
consist of manufacturers’ information,

specifications and reedmmendations; programming
procedurgs and‘data points; narratives; and other
means of illustrating to the owner how the building,
equipment |and systems are intended to be
installed, Jmaintained 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
accordance with Sections C408.2.4 and C408.2.5.
Exceptions: The following systems are exempt:

1. Buildings with less than 10,000 square feet
(929 m2) gross conditioned floor
area and combined heating, cooling
and service water heating capacity of less

than 960,000 Btu/h (281 kW).

2. Components within dwelling
units and sleeping units served by one of
the following systems:
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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 thermostatin
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
aregistered  design  professional or approved
agency and shall include the following items:

1. A narrative description of the activities that
will be accomplished during each phase
of commissioning, including the personnel
intended to accomplish each of the
activities.

2. A listing of the specific equipment,
appliances or systems to be tested and a
description of the tests to be performed.

3. Functions to be tested 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 accerdance
with generally accepted engineeringsstandards. Air
and water flow rates shall bgl measured and
adjusted to deliver final flows,rates within the
tolerances provided in the_preduct specifications.
Test and balance activitiesishall include air system
and hydronic system balancing.

C408.2.2.1 Air systems‘balancing.

Each supply air_outlets and zone terminal device
shall be equipped with means for air balancing in
accordance with, the requirements of Chapter 6 of
the Intetnationall Mechanical Code. Discharge
dampersy used for air-system balancing are
prohibited on constant-volume fans and variable
volume fans with motors 10 hp (18.6 kW) and
largen, Air systems shall be balanced in a manner
toyfirst minimize throttling losses then, for fans with
System power of greater than 1 hp (0.746 kW), fan
speed shall be adjusted to meet design flow
conditions.

Exception: Fans with fan motors of 1 hp (0.74 kW)
or less are not required to be provided with a means
for air balancing.

C408.2.2.2 Hydronic systems balancing.
Individual hydronic heating and cooling coils shall
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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 3.7AkWi\(5 hp)
or less.

2. Where throttling results in not greater than
5 percent of the nameplate
horsepower draw, abeverthat required if the
impeller were_trimmed.

C408.2.3 Functional‘performance testing.
Functional perfortMance  testing specified
in Sections. C408:2.3.1 through C408.2.3.3 shall be
conducted.
C408.2.3xy1 Edquipment.
Equipment functional performance testing shall
demanstrate the installation and operation of
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 to
document they operate in  accordance
with approved plans and specifications.

C408.2.3.3 Economizers.

Air economizers shall undergo a functional test to
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determine that they operate in accordance with
manufacturer’s specifications.
C408.2.4 Preliminary commissioning report.
A preliminary report  of commissioning test
procedures and results shall be completed and
certified by the registered design
professional or approved agency and provided to
the building owner or owner’s authorized agent.
The report shall be organized with mechanical and
service hot water findings in separate sections to
allow independent review. The report shall be
identified as “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 been corrected at the time of report

preparation.

2. Deferred tests that cannot be performed at
the time of report preparation because of
climatic conditions.

3. Climatic conditions required for
performance of the deferred tests.

4. Results of functional performance tests.

5. Functional performance test procedures
used during the commissioning process;
including measurable criteria fors, test
acceptance.

FIGURE C408.2.4 COMMISSIONING
COMPLIANCE CHECKLIST

C408.2.4.1 Acceptance of report.

Buildings or  portions  thereof, S\shall not be
considered as acceptable for ayfinal inspection
pursuant to Section G107.26 until  the code
official has received the Preliminary Commissioning
Report  from  thelbuilding owneror  owner’s
authorized agent.

C408.2.4.2 Copy of report.

The code offieial 'shall be permitted to require that a
copy ofgthe Rreliminary Commissioning Report be
made available for review by the code official.
C408:2.5 Documentation requirements.

The ‘construction documents shall specify that the
decuments 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.

C408.2.5.2 Final commissioning report.

A report of test procedures and results identified as
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“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.

2. Disposition of deficiencies found dufing
testing, including details of corrective
measures used or proposed.

3. Functional performance test procedures
used during the commissioning ‘process
including measurable “eriteria” 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 lighting and
receptacle,controls.
Automatic lighting and receptacle controls required
by this codeishall comply with this section.
C408.3¥1_Functional testing.
Prior{ito 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 in
accordance with Sections
C408.3.1.1 through C408.3.1.3 for the applicable
control type.
C408.3.1.1 Occupant sensor controls.
Where occupant sensor controls are provided, the
following procedures shall be performed:
1. Certify that the occupant sensor has been
located and aimed in accordance with
manufacturer recommendations.
2. For projects with seven or fewer occupant
sensors, each sensor shall be tested.
3. For projects with more than seven occupant
sensors, testing 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 fail, all remaining
identical combinations shall be tested.
For occupant sensor controls to be tested, verify
the following:
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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 the required time upon

vacancy of the space.

3.3. For auto-on occupant sensor controls, the

lights and receptacles controlled by occupant

sensor controls turn on to the permitted level

when 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, Iltems 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 controkis

programmed with accurate weekdayy
weekend and holiday schedules.

2. Provide documentation to
the owner of time-switch
controls programming including weekday,
weekend, holiday schedules#and set-up
and preference program settings.

3. Verify the correghtimesand date in the time
switch.

4. Verify that\any battery back-up is installed
and energized.

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

6. “Simulate occupied condition. Verify and
document the following:

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

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

6.3. Receptacles in the space
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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 only
the lights and receptacles controlled by
the time-switch controls in the enclosed
space where the override switeh \is
located to turn on controlled lighting ‘and
receptacles for more than 2 hours.
7.3. Receptacles controlled by the time-
switch controls turn offy

8. Additional testing as, gspecified by

the registered desigf professional.

C408.3.1.3 Daylight responsive controls.
Where daylight responsive_controls are provided,
the following shall besVerified:

1. Control Ydevices have been properly

locatéd, fielcdhealibrated and set for accurate
setpointsyand threshold light levels.

2. 'Baylight controlled lighting loads adjust to
light level setpoints in response to available
daylight.

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:

1. High-end trim maximum level has been set.

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

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

C408.3.1.5 High-end trim lighting control
verification for L02 Additional Efficiency Credit.
For the qualifying spaces associated with the
project receiving the additional efficiency credits
in Section C406.2.5.2, the following shall be
documented while daylight responsive controls are

not reducing lighting power:
1. The maximum setting for power or light
output for each control group of general

lighting luminaires.
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2. The high-end trim setting for power or light
output for each control group of general
lighting luminaires.

3. For projects with seven or fewer claimed
qualifying spaces, the reduction in
light output or reduction in power due
to high-end trim shall be tested in all
spaces and shown to reduce the general
lighting power or light output to not greater
than 85 percent of full power or light output.
For projects with more than seven claimed
qualifying spaces, the reduction in light
output or reduction in power due to high-
end trim shall be tested in not less than 10
percent of spaces and not less than seven
spaces and be shown to reduce general
lighting power or light output to not greater
than 85 percent of full power or light output.
Where more than 30 percent of the tested
spaces fail, the remaining qualifying spaces
shall be tested.

4. Summarize the reduction in general lighting
power or light 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 jarea
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 G01.
For spaces associatedgwithwthe project receiving
renewable and load management credits in Section
C406.3.2, the following™ procedures shall be
performed:

1. Confirm \thé maximum setpoint upon

receipt of the demand response signal has
been/established for each space.

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

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

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

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

4.2. Turn off all non-generalighting'in the
space.

4.3. Set general lightingo its” maximum
illumination level. Where high-end trim is
set, this will begthe Ymaximum illumination
level at the highsend\trim setpoint.

4.4. An illuminationsmeasurement shall be
taken in_an Yarea of the space not
controlledy, “by  daylight responsive
controlled lighting. If there is not an area
without daylight  responsive  controls,
the daylight responsive controls shall be
averfidden from reducing the lighting level
during the test.

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

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

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

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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2. A narrative of how each system is intended

to operate, including recommended
setpoints.
3. Submittal data indicating all selected

options for each piece of lighting equipment
and lighting controls.

4. Operation and maintenance manuals for
each piece of lighting equipment. Required
routine maintenance actions, cleaning and
recommended relamping shall be clearly
identified.

5. 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. Results of functional performance tests.

2. 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 optionalgi
CREEBC 2024, with the following approach:
for

- Encourage voluntary adoption of T
larger, complex, or gov t-1gd
demonstration projects. %

- Retain C409 in the codg %ext as an
appendix or optional iafce path,
allowing early market & O use it.

- Defer mandator %rcement until
supporting infra r@e (simulation tools,

rained code officials)

C409.2 Per
stems that serve building

Only H
occupangies and uses in Table C409.4 and are not
excluded ection C409.2.1 shall be permitted to

ise the TSPR method.
x .1 Systems not permitted.
ollowing HVAC systems are not permitted to

@e Section C403.1, Item 3:

1. HVAC systems using:
1.1. District heating water, chilled
water or steam.
1.2. Small-duct high-velocity air-
cooled, space-constrained air-
cooled, or single-package vertical
air conditioner; single-package

@

B

10

11

12

13

14
15

16
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vertical heat pump; or double-duct
air conditioner or double-duct heat
pump, as defined in subpart F to 10
CER Part 431.

1.3. Packaged
conditioners and
terminal heat pumps that have
a cooling capacity greater tha
12,000 Btu/h (3.5 kW).

1.4. A common heating
serving both HVAC and%
water heating equipmen
HVAC systems that provide heat
for service water heatin
HVAC systems not %I in Table
C409.6.1.10.1.

HVAC  syste cified in Table
C409.6.1.10.1 w characteristics
or parameters™in Table C409.6.1.10.2(1),

Qapplicable to that HVAC

not iden&
SYys type:
systems with chilled water supplied
a

rption chillers, heat recovery
illers, water-to-water heat pumps, air-to-
er heat pumps, or a combination of air-

terminal  air
packaged

Qand water-cooled chillers on the same

chilled water loop.

HVAC systems served by heating water
systems that include air-to-water or water-
to-water heat pumps.

Underfloor air distribution and
displacement ventilation HVAC systems.
Space-conditioning systems that do not
include mechanical cooling.

HVAC systems serving laundry rooms,
elevator rooms, mechanical rooms,
electrical rooms, data
centers and computer rooms.

. 1Buildings or areas of medical office
buildings required to use ASHRAE
Standard 170-2021.

. Buildings or areas that are required by
regulation to have continuous air-handling
unit operation.

. HVAC systems serving laboratories with
fume hoods.

. Locker rooms with more than two showers.

. Natatoriums and rooms with saunas.

. Restaurants and commercial kitchens with
atotal cooking capacity greater than
100,000 Btu/h (29 kW).

. Areas of buildings with commercial
refrigeration equipment exceeding 100 kW
of power input.
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17. Cafeterias and dining rooms.

C409.3 HVAC TSPR compliance.
HVAC systems permitted to use TSPR shall comply
with Section C409.4 and the following:

1. HVAC systems shall comply with

applicable requirements of Section

C403 as follows:

1.1. Air economizers shall meet the
requirements of Sections
C403.5.3.4 and C403.5.5.

1.2. Variable-air-volume systems shall
meet the requirements of Sections
C403.6.5, C403.6.6 and C403.6.9.

1.3. Hydronic systems shall meet the
requirements of Section C403.4.4.

1.4. Plants with multiple chillers or boilers
shall meet the requirements
of Section C403.4.5.

1.5. Hydronic (water loop) heat pumps
and water-cooled unitary air
conditioners  shall meet the
requirements of Section C403.4.3.3.

1.6. Cooling tower turndown shall meet
the requirements of Section
C403.11.4.

1.7. Heating of unenclosed spaces shall
meet the requirements of Section
C403.14.1.

1.8. Hot-gas bypass shall meéty the
requirements of Section C403.3'3.

1.9. Systems shall meet the“operable
openings interlock fequirements
of Section C403 4.7 sRefrigeration
systems shall mget the, requirements
of Section C403:12.

2. Systems shall comply ,with the applicable
provisions ofsSection C403 required by

Table C40Z.2:

C409.4 Performance‘target.

For HVAC systems serving uses or portions of uses
listed infSection) C409.2 that are not served by
systems, listed™ in Section C409.2.1, the HVAC
TSPR.of thesproposed 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.
TSPR,= HVAC TSPR of the reference building
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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,)
/(A +Ay+...+A))
Equation 4-36

where:

MPF;, MPF> through MPF, = Mechanical
performance factors from Table .£409.4 based on
climate zone and building use typess1,24hrough n.
A4, Az through A, = Conditioned fioor areas for
building use types 1, 2 through™h,

TABLE C409.4 MECHANICAL./PERFORMANCE
FACTORS

C409.4.1 HVAC TSPR:

HVAC TSPR is caltulated according to Equation 4-
37.

Equation 4-37"HVAC TSPR=heating and cooling
load/building HYAC system energy

wherg:

Building HVAC system energy = Sum of the annual
site energy consumption for heating, cooling, fans,
energy’ recovery, pumps and heat rejection in
thousands of Btu (kWh).

Heating and cooling load = Sum of the annual
heating and cooling loads met by the building HVAC
system in thousands of Btu (kWh).

C409.5 General.

Projects shall use the procedures of this section
when calculating compliance using HVAC total
system performance ratio.

C409.5.1 Simulation program.

Simulation tools wused to calculate the HVAC
TSPR of the standard reference design shall
comply with the following:

1. The simulation program shall calculate
the HVAC TSPR based only on the input
for the proposed design and the
requirements  of Section C409. The
calculation procedure shall not allow the
user to directly modify the building
component characteristics of the standard
reference design.

2. Performance analysis tools shall meet the
applicable subsections of Section
C409and Dbetested in accordance
with ASHRAE Standard 140-2020, except
for Sections 7 and 8. The required tests
shall include the building thermal
envelope and fabric load test (Sections
5.2.1, 5.2.2 and 5.2.3), ground-coupled
slab-on-grade analytical verification tests
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(Section 5.2.4), space-cooling equipment
performance tests (Section 5.3), space
heating equipment  performance tests
(Section 5.4), and air-side HVAC
equipment analytical verification test
(Section 5.5), along with the associated
reporting (Section 6).

3. The test results and modeler reports shall
be publicly available and shall include the
test results of the simulation programs and
input files used for generating the results
along with the results of the other
simulation programs included in ASHRAE
Standard 140-2020, 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 partload adjustment
methods based on manufacturer's part-
load performance data for mechanical
equipment.

5. The code official shall be permitted gto
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 oficlimatic data for a
full calendar year (8,760 jhours)” and shall
reflect approved coincident “hougly data for
temperature, solar radiationy humidity and wind
speed for the building loCations
C409.5.3 Documentation.
Documentation Oor web links to
documentation gonforming to the provisions of this
section shall oe,provided to the code official.
C409.53.1 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, the U -factor, C -
factor or F-factor for each simulated
opaque envelope component and the U-
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factor and SHGC for
each fenestration component.

1.6. By thermal block or by surface for
each thermal block,

the fenestration area.

1.7. By thermal block, a list of the HVAC
equipment simulated in the proposed
design, including the equipment type;
fuel type, equipment efficiencies and
system controls.

1.8. Annual site HVAC energy use by end
use for the proposed and_baselifie
building.

1.9. Annual sum of heating andscooling
loads for the baseline building.

1.10. The HVA€ TSPRfor both
the standard _refefepce  design and
the proposed designe

2. A mapping of the Jactual building HVAC

component (characteristics and those
simulatedfin the'proposed design showing
how(individual pieces of HVAC equipment
identified)in ltem 1 have been combined
intolaverage 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 closed-circuit cooling towers, dry

coolers).

2.10. Electric resistance coils.

2.11. Condensing units.

2.12. Motors for fans and pumps.

2.13. Energy recovery devices.

3. For each piece of equipment identified in

Item 2, include the following, as applicable:
3.1. Equipment name or tag consistent
with that found on the design
documents.

3.2. Rated efficiency level.

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
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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.
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 C402.1.4 is
accounted for within 10 percent of the
actual design.

3. The area of vertical fenestration and
skylights is accounted for within 1Q percent
of the actual design.

4. The orientation of each “cemponent in
Iltems 2 and 3 is accounted,for within 45
degrees of the actual design.

The creation of additional\thermal blocks may be
necessary to meet these, requirements. A more
complex zoning of the‘building shall be allowed
where all thermal “zones in the reference and
proposed models are the same, and rules related to
thermal block” “geometry and HVAC system
assignment “to'thermal blocks are  met  with
appropriate assignment to thermal zones.
Exception: Portions of the building that are
uneonditioned or served by systems not covered by
the, requirements of Section C403.1.1 shall 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:

1. Each thermal block shall have not more

than one building use.
2. Each thermal block shall be served by not
more than one type of HVAC system.
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A single block shall be created for each
unigue HVAC system and building use
combination, and multiple HVAC units or
components of the same type shall be
combined in accordance with Section
C409.6.1.10.2.

3. Each thermal block shall have not more
than a single defined floor-to-floor or floor=
to-ceiling height. Where floor heights differ,
by more than 2 feet,
separate thermal blocks shall belcreated.

4. Each block shall include githergabove-
grade or below-grade stories.
For buildings with beth abeve-grade and
below-grade storiesy\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 helow grade, then simulate the
blockgs™~as below grade; otherwise,
simulatesas above grade.

5. Where a block includes multiple
stories, separate blocks shall be created, if
needed, to comply with both the
following fenestration modeling
requirements:

5.1. The product of the proposed
design U-factor times the area of
windows (U x A) on a given story of each
facade shall not differ by more than 15
percent of the average U x A for that
modeled facade in each block.

5.2. The product of the proposed
design SHGC times the area of windows
(SHGC x A) on a given story of each
facade shall not differ by more than 15
percent of the average SHGC x A for that
modeled facade in each block.

6. 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 story in a thermal block shall be modeled as
follows:

1. Below-grade stories shall be modeled as a
single thermal zone.

2. Where any facade in the block 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 Item 1 or ltem 2,
each story shall be modeled with five
thermal zones. A perimeter zone shall be
created, extending from each facade to a
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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-out and future
system construction analysis.
Where the building permit applies to only a portion
of the HVAC system in a building and the remaining
components will be designed under a future
building permit or were previously installed,
such components shall be modeled as follows:

1. Blocks including existing or

future HVAC zone served by independent
systems and not part of the construction
project shall not be modeled.

2. Where the HVAC zones that do not include
complete HVAC systems in the permit are
intended to receive HVAC services from
systems that are part of the construction
project, their proposed zonal systems shall
be modeled with equipment that meets, but
does not exceed, the requirements
of Section C403.

3. Where existing HVAC systems serve
permitted zone equipment, the
existing systems shall be modeled with
equipment matching the manufacturer’'s
stated efficiency for the installed eqlipment
or equipment that meets, but{ does not
exceed, the requirements of Section.G403.

4. Where the central plant heating and cooling
equipment is completely replaced and
HVAC zones with existing syStems receive
HVAC services fromsystems in the permit,
their proposedgzonald’ systems shall be
modeled with equipment that meets, but
does nof \exceed, the requirements
of Section €403.

C409.6.1.3 Occupancy.

Building, occupancies modeled in the standard
referencendesign and the proposed design shall
comply with the following requirements.
C409:6:1.3.1 Occupancy type.

1.he oecupancy 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.
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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 Sthermal
properties are present in a single\thermal block, an
area-weighted U-factor shallsbe used. Roofs shall
be modeled with insulation abgVe 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 médeledias 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 the proposed 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 proposed design. If
different slab-on-grade floor constructions exist in a
thermal block, a perimeter-weighted F-factor shall
be used.

C409.6.1.4.6 Vertical fenestration.

The window area and area-weighted U-factor and
SHGC shall be modeled for each facade based on
the proposed design. Each exterior surface in
a thermal block must comply with Section
C409.6.1.1.1, Iltem 5. Windows shall be combined
into a single window centered on each facade
based on the area and sill height input by the user.
Where different U-values, SHGC or sill heights
exist on a single facade in a block, the area-
weighted average for each shall be input by the
user.

C409.6.1.4.7 Skylights.
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The skylight area and area-weighted U-factor and
SHGC shall be modeled for each roof based
on the proposed  design.  Skylights  shall be
combined into a single skylight centered on the roof
of each zone based on the area input by the user.
C409.6.1.4.8 Exterior shading.
Permanent window overhangs shall be modeled.
Where windows with and without overhangs or
windows with different overhang projection factors
exist on a facade, window width-weighted
projection factors shall be input by the user as
follows:

l:)avg = (AI X Lol + A2 X LOZ.. + An X Lon)/(Lwl

+ LwZ... + Lwn)

Equation 4-38
where:
P avg = 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.
L, = Length of the window.
C409.6.1.5 Lighting.
Interior lighting power density shall be equal to the
allowance in Table C405.3.2(1) for multifamily
buildings, offices, retail spaces, libraries or schools.
The lighting schedule shall be for multifamily
buildings, offices, retail spaces, libraries or schools
as specified by ANSI/ASHRAE/IES 90.1-2022,
Normative Appendix C. The impact of lighting
controls is assumed to be captured by the dighting
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 schgbls “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 schedulenand no explicit controls
shall be modeled.
Exceptions:

1. Multiplesfamily dwelling units shall have a
miscellaneous load density of 0.42 watts
persquare foot.

2. Multiple-family common areas shall have a
miscellaneous load density of 0 watts per
square foot.

€C409.6.1.7 Elevators.

Elevators shall not be modeled.

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.
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Where proposed or where reference system
parameters are not specified in Section
C409, HVAC systems shall be modeled to meet 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 BUIEBING
HVAC SYSTEMS SUPPORTED BY HVAC TSPR
SIMULATION SOFTWARE

C409.6.1.10.2 Proposed building HVAC system
simulation.

The HVAC systems shall bé, modeled as in
the proposed design at design comditions unless
otherwise  stated, with', g#/€larifications and
simplifications as deseribed in Tables
C409.6.1.10.2(1) and C409.6:1.10.2(2).  System
parameters not described in the following sections
shall be simulated, fo meet the minimum
requirements» of Seetion C403. All zones within a
thermal blockshall be served by the same HVAC
system type as _described in Section C409.6.1.1.1,
Item 2."Heat loss from ducts and pipes shall not be
medeled. The proposed building system
parametérs in Table C409.6.1.10.2(1) are based
on inpat of full-load equipment efficiencies with
adjustments using part-load curves integrated into
the simulation program. Where other approaches to
part-load adjustments are used, it is permitted for
specific input parameters to vary. The simulation
program shall model part-load HVAC equipment
performance using one of the following:

1. Full-load efficiency adjusted for fan power
input that is modeled separately and typical
part-load performance adjustments for the
proposed equipment.

2. Part-load adjustments based on input of
both full-load and part-load metrics.

3. Equipment-specific adjustments based on
performance data provided by the
equipment manufacturer for the proposed
equipment.

Where multiple system components serve a
thermal block, average values weighted by the
appropriate metric as described in this section shall
be used.

1. Where multiple fan systems serve a single

thermal block, fan power shall be based on
a weighted average using the design
supply air (cfm).

2. Where multiple cooling systems serve a
single thermal block, the coefficient of
performance (COP) shall be based on a
weighted average using cooling capacity.
Direct expansion (DX) coils shall be
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entered as multistage if more than 50
percent of coil capacity serving the
thermal block is multistage with staged
controls.

3. Where multiple heating systems serve a
single thermal block, thermal efficiency or
heating COP shall be based on a weighted
average using heating capacity.

4. Where multiple boilers or chillers serve a
heating water or chilled water loop,
efficiency shall be based on a weighted
average for using heating or cooling
capacity.

5. Where multiple cooling towers serving a
condenser water loop are combined, the
cooling tower efficiency, cooling tower
design approach and design range are
based on a weighted average of the design
water flow rate through each cooling tower.

6. Where multiple pumps serve a heating
water, chilled water or condenser water
loop, pump power shall be based on a
weighted average for using design water
flow rate.

7. Where multiple system types with and
without economizers are combined, the
economizer maximum outside air fractien
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 (withy, different fan controls
(constant velume, multispeed or VAV) for
supply fans cannot be combined.

TABLEC409.6+1.10.2(1) PROPOSED BUILDING
SYSTEM'RARAMETERS

TABLE C409.6.1.10.2(2) FAN AND PUMP
PROWER CURVE COEFFICIENTS

€409:6.1.10.3 Demand control ventilation.
Déemand control ventilation (DCV) shall be modeled
using a simplified approach that adjusts the design
outdoor supply airflow rate based on the floor area
of the building that is covered by DCV. The
simplified method shall accommodate both variable
DCV and on/off DCV, giving on/off DCV one third of
the effective floor control area of the variable DCV.
Outdoor air reduction coefficients shall be as stated
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in Table C409.6.1.10.3.

Exception: On/off DCV shall receive full effective
area adjustment for R-1 and R-2 occupancies.
TABLE C409.6.1.10.3 DCV __ OUTDOOR __AIR
REDUCTION CURVE COEFFICIENTS

C409.6.2 Simulation of the standard reference
design.

The standard reference design shall be configured
and analyzed as specified in this section.
C409.6.2.1 Utility rates.

Same as the proposed design.

C409.6.2.2 Thermal blocks.

Same as the proposed design.

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 desigm

C409.6.2.5 Envelope components.

Same as the proposegttdesign.

C409.6.2.6 Lighting.

Same as thegproposed design.

C409.6.2.7 Miscellaneous equipment.

Same as the proposed design.

C409(6:2.8 Elevators.

Notymedeled. Same as the proposed design.
C409.6.2:9 Service water heating equipment.
Not moedeled. Same as the proposed design.
C409.6.2.10 On-site renewable energy systems.
Not modeled. 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 BUILDING
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
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

TABLE C409.7(2) TARGET BUILDING DESIGN
CRITERIA HVAC SIMPLE SYSTEMS

TABLE C409.7(3) TARGET BUILDING DESIGN
CRITERIA HVAC SIMPLE SYSTEMS
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CHAPTER [RE] 4 RESIDENTIAL ENERGY EFFICIENCY

SECTION R401 GENERAL

R401.1 Scope.

This chapter applies to residential buildings.
R401.2 Application.

Residential buildings shall comply with Section
R401.2.1, R401.2.2, R401.2.3 or R401.2.4.
Exception: Additions, alterations, repairs and cha
nges 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
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 buildinge
Where located on an electrical panel, the ceftificate
shall not cover or obstruct the visibility ofsthe circuit
directory label, service disconnect label, oriother
required labels. The certificate shall indicate the
following:

1. The predominant R-valdes of insulation
installed in or on cgilingsy’roofs, walls,
foundation compaonents, such as slabs,
basement wallsp, Crawl space walls and
floors and 4{ducts® outside conditioned
spaces.

2. U-factors ofifenestration and the solar heat
gain{ coefficient (SHGC) of fenestration.
\Wheresthere is more than one value for any
component of the building thermal
envelope, the certificate shall indicate both
the value covering the largest area and the
area weighted average value if available.

3. The results 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

Performance

electric heater is installed in the residence,
the certificate shall indicate “gas-fired
unvented room heater,” “electric furnace” or
“baseboard electric heater,” as appropriate.
An efficiency shall not be indicated for gas-
fired unvented room heaters, (lectrie
furnaces and electric baseboard heaters,

5. Where on-site photovoltaic panél systems
have been installed, the array ‘eapacity,
inverter efficiency, paneltiltand.orientation
shall be noted on the certificate.

6. For buildings wherel an Energy Rating
Index score is determined in accordance
with Section R406, the Energy Rating Index
score, beth ‘with) and without any on-site
generation,'shall be listed on the certificate.

7. The'eode edition under which the structure
was pemitted, 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
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.

THERMAL

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
the building thermal envelope provisions
of Section R402.

1.Those with a peak design rate of energy
usage less than 3.4 Btu/h x ft2(10.7
W/m?) or 1.0 watt/ft?of floor area for
space-conditioning purposes.

2. Those that do not contain conditioned
space.
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2. Log homes designed in accordance
with ICC 400.

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 or F-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 requirements in Table R402.1.3.
Where cavity insulationis installed in multiple
layers, the R-values of the cavity insulation layers
shall be summed to determine compliance with
the cavity insulation R-value requirements. The
manufacturer’s settled R-value shall be used for
blown-in insulation. Continuous insulation (ci)alone
shall be used to determine complianee ¢with
the continuous insulation R-value requirements
in Table R402.1.3. Where continuous,insttation is
installed in multiple layers, the R-values of
the continuous insulation layers Shall'belsummed to
determine  compliance  with, “\the continuous
insulation R-value requirements. Cavity

insulation R-values shall not/be Used to determine
compliance with the centifiuous insulation R-
value requirements in Table R402.1.3.
Computed R-valugs'shall not include an R-
value for other building materials or air films.
Where insulated, siding is used for the purpose of
complying with the continuous
insulatiomrequirements of Table R402.1.3, the
manufacturer’s labelled R-value for  the insulated
sidingyshiall be reduced by R-0.6.

R402:1.5 Component performance alternative.
Where the proposed total building thermal
€nvelope thermal conductance (TCy) is less than
or equal to the total building thermal
envelope thermal conductance (TCr) using
factors in Table R402.1.2, the building shall be
considered to be in compliance with Table
R402.1.2.. The total thermal conductance (TC)
shall be determined in accordance with Equation 4-
1. Proposed U-factors and slab-on-grade F-factors
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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 effects 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.
TC, < TC,

Equation 4-1

where:
TCy = UA+ FP
TC,=UA+ FP
UpA = the sum of proposed U-factors times the
assembly areas in the proposédbuilding.
FoP = the sum of the proposedwF-factors times the
slab-on-grade perimeter lengths in the proposed
building.
UpA = the sum of ¢-factors in Table R402.1.2 times
the same assemblygareas as in the proposed
building.
F.P = the sum of/F-factors in Table R402.1.2 times
the same,slabfon-grade perimeter lengths as in the
proposed building.
Exception: For Climate Zones 0, 1 and 2, the value
of F.Rshall equal the value of F,P.
R402.1.6 Rooms containing
appliances.
In Climate Zones 3 through 8, where open
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 continuous to the

outside.

fuel-burning

2. Fireplaces and stoves complying
with Section 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 requirements
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of Sections R402.2.1 through R402.2.13.
R402.2.1 Ceilings with attics.

Where Section R402.1.3 requires R-38 insulation in
the ceiling or attic, installing R-30 over 100 percent
of the ceiling or attic area requiring insulation shall
satisfy the requirement for R-38 insulation wherever
the full height of uncompressed R-30 insulation
extends over the wall top plate at the
eaves. Where Section  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
insulation wherever 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: R30 everywhere as long as it
covers the full attic uniformly to 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-30 in the interstitial space
above a ceilingand below the structural roof
deck, and the design of the roof/ceiling assembly
does not allow sufficient space for the required
insulation, the minimum required insulation R-
value for such roof/ceiling assemblies shall be R-
30. Insulation shall extend over the top of the wall
plate to the outer edge of such plate and shall not
be compressed. This reduction of insulatigh%from
the requirements of Section R402.1.3sshall’ be
limited to 500 square feet (46 m?) or 20 ‘percent’of
the total insulated ceiling area, whichevervis’less.
This reduction shall not apply to ghe component
performance alternative in Section’ R402.1.5.
R402.2.3 Attic knee wall.

Wood attic knee wall'assemblies that
separate conditioned space from unconditioned
attic spaces shall complyzwith Table R402.1.3 for
wood-framed  walls, Steel” attic knee wall
assemblies shall comply with Section
R402.2.7. Suchnknée ~ walls shall have an air
barrier betwgemy, ‘éonditioned 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
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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 prevent ventilation airin the eave
soffit from bypassing the baffle.

R402.2.5 Access hatches and doors.

Access hatches and doors from canditionedisto
unconditioned spaces such as attics “and) crawl
spaces shall be insulated to the» same R-
value required by Table R402.1.3 forathe 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
R4024¢1.3,based on the applicable climate
zohevspecified 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 the hatch

shall be less than or equal to U-0.10 or

have an average insulation R-value of R-

10 or greater.

2.2. Not less than 75 percent of the panel

area shall have an insulation R-

value of R-13 or greater.

2.3. The net area of the framed opening

shall be less than or equal to 13.5 square

feet (1.25 m?).

2.4. The perimeter of the hatch edge shall

be weather-stripped.
The reduction 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 spaces to unconditioned spaces
such as attics and crawl spaces shall be weather-
stripped. Access that prevents damaging or
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  attics
covering conditioned  spacesto unconditioned
spaces. The baffle or retainer shall provide a
permanent means of maintaining the installed R-
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value of the loose-fill insulation.
R402.2.6 Mass walls.
Mass walls where used as a component of
the building thermal envelope shall be 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,
solid timber, mass timber or solid logs.

2. Any wall having a heat capacity greater
than or equal to 6 Btu/ft? x °F (123 kd/m? x
K).

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 AlSI 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 contaips
framing spaced at 610 mm (24 inches)on
center with a 23 percent framing_factomor
framing spaced at 400 mm (16 inches)«0n
center with a 25 percent framing faeter, the
next lower framing member spacing input
values shall be used “when/'calculating
using AlSI S250.

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
thanistandard 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.
Eloor 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.
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3. One of the following methods:

3.1. Cauvity insulation shall be installed to
maintain permanent contact with the
underside of the subfloor decking.
3.2. Cavity insulation shall be installed to
maintain contact with the top side of
sheathing separating the cavity and the
unconditioned space below. Insulation
shall extend from the bottom to the top of:
all perimeter floor framing members:
3.3. A combination of cavity
insulation and continuous insulation shall
be installed such that “the cavity
insulation maintains coptact withtthe top
side of the continudusp insulation and
the continuous insutation maintains
contact with the gtinderside 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 the bottom to
the 4top of all perimeter floor framing
members.

R402.2.9'Basement walls.

Basement walls shall be insulated in accordance

with Table R402.1.3.

Exception: Basement walls associated with

unconditioned  basements where the  following

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 provisions
of Sections R402.2 and R402.2.8.

2. There are no uninsulated ductwork,
domestic hot water piping, or hydronic
heating surfaces exposed to the basement.

3. There is no HVAC supply or return diffusers
serving the basement.

4. 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
accordance with Section R402.1.3 and
applicable provisions of Section R402.2,
and weather-stripped in accordance
with Section R402.5.
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6. The building thermal envelope separating
the basement from adjacent conditioned
spaces complies with Section R402.5.

R402.2.9.1 Basement wall
installation.

Where basement walls are insulated, the insulation
shall be installed from the top of the basement
wall down to 10 feet (3048 mm) 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
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

insulation

R403.1.4 of the International Residential
Code . Where a proposed design
includes insulation extending away from

the building, it shall be protected by pavementor by
not less than 254 mm (10 inches) of sqil™~[he top
edge of the insulation installed between the extérior
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 thé“entiré area of the
slab-on-grade floor, exceptsat, structural column
locations and service penetrations. Slab edge
insulation required at. the heated slab perimeter
shall not be requiredte extend below the bottom of
the heated slab and shall be continuous with the full
slab insulation.
R402.2.10.2(Alternative
insulation configurations.
For buildings/complying with Section
R405 or R406, slab-on-grade insulation shall be
installed” in accordance with the proposed
design or rated design.

R402.2.11 Crawl space walls.

Crawl space walls shall be insulated in accordance
with Section R402.2.11.1 or R402.2.11.2.
Exception: Crawl 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.
R402.2.11.1 Crawl space wall insulation
installations.

slab-on-grade
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Where installed, crawl/ space wall insulation shall
be secured to the wall and extend downward from
the sill plate to not less than the top of the
foundation wall footing.
Exception: Where the crawl/ space wall insulation
is installed on the interior side of the wall and the
crawl space floor is more than 24 inches (610 mm)
below the exterior grade, the crawl space wall
insulation shall be permitted to extend downward
from the sill plate at the top of the foundationmwallMo
not less than the interior floor of the crawl space.
Exposed earth in crawl space foundations,shallibe
covered with a continuous Class | vaporietarder in
accordance  with  the International> “Building
Code or International _Residentiale \Code, as
applicable. Joints of the vapor retarder shall overlap
by 6 inches (153 mm) and besealed or taped. The
edges of the vapor retarden shall extend not less
than 6 inches (153 mm) up,stem walls and shall be
attached to the stemgwalls.
R402.2.11.2 Alternative’ crawl space wall
insulation configurations.
For buildings\egemplying with Section
R405 orR406, crawl/ space wall insulation shall be
installedy, in » accordance with the proposed
design,or rated design.
R402.2.172 Masonry veneer.
Insulation shall not be required on the horizontal
pertion of a foundation that supports a masonry
veneer.
R402.2.13 Sunroom and heated
garage insulation.
Sunrooms enclosing conditioned space and heated
garages shall meet the insulation requirements of
this code.
Exception: For sunrooms and heated garages
provided with thermal isolation, and
enclosing conditioned  space, the following
exceptions to the insulation requirements of this
code shall apply:

1. The minimum ceiling insulation R-values

shall be R-19 in Climate Zones 0 through 4

and R-24 in Climate Zones 5 through 8.

2. The minimum wall insulation R-value shall
be R-13 in all climate zones. Walls
separating a sunroom or heated garage
with thermal isolation from conditioned
space shall comply with the building
thermal envelope requirements of this
code.

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.
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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.

Dynamic glazing shall be permitted to satisfy the
SHGC requirements of Table R402.1.2 provided
that the ratio of the higher to lower /abeled 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 15 square feet (1.4 m?) 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 pot
greater than 24 square feet (2.22 m2) in area shall
be exempt from the U-factor requirement in Séction
R402.1.2. This exemption shall notgapply ‘o
the component performance alternative Sin 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 code.
Exception: In Climate “Zores 2 through 8,
for sunrooms and heated "garages with thermal
isolation and énelosing conditioned space,
the fenestratiormU-factor shall not exceed 0.45 and
the skylight W-facter shall not exceed 0.70.

New feniestration separating a sunroom or heated
garage Swith thermal isolation from conditioned
spacgé'shall  comply with the building thermal
envelepé requirements of this code.

R402.5 Air leakage.

The building thermal envelope shall be constructed
to" limit 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
with Sections R402.5.1.1 through R402.5.1.3. The
sealing methods between dissimilar materials shall
allow for differential expansion and contraction.

DCAD - CREEBC

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 in Table
R402.5.1.1, as applicable to the method of
construction. Where required by the code
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 or each dwelling unit'ar sleeping
unitin the building shall be seste@ or air
leakage. Testing shall be conducted invaccordance
with ANSI/RESNET/ICC 380, ASTM E779, ASTM
E1827 or ASTM E3158 and/™reported at a
pressure differential of 0.2 “inehswater gauge (50
Pa). Where required by“theicode official, testing
shall be conducted pysan approved third party. A
written report ofytheyresults of the test shall be
signed by the paxty conducting the test and
provided to\the,code official. Testing shall be
performeéd \at any time after creation of all
penetrations of the building thermal envelope have
been sealed.
During testing:
1.4 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.

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, attached private

garages and heated, detached
private garages accessory to one-
and two-family dwellings and
townhouses not more than three
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stories  above grade  plane in
height, building thermal envelope t
ightness 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 barrier and
insulation installation  criteria.
Heated, attached private 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
applicable.

2. Where tested in accordance
with Section R402.5.1.2.1, testing
of each dwelling unit or sleeping
unit is not required.

Recommendation: Section C402.5.1.2 can ®e
considered as Not mandatory to follow for
residential
R402.5.1.2.1 Unit sampling.
For buildings with eight or more, dwelling
units or sleeping units, seven or 20» percént of
the dwelling units or sleeping unit§, whiechever is
greater, shall be tested. Tested units shall include a
top-floor unit, a ground-floor unit,*a middle-floor unit
and the dwelling unit or sleeping unit with the
largest testing unit enclosuré area. Where the air
leakage rate of a tested unit is greater than the
maximum permitted rate, eorrective actions shall be
taken, and the unitretested until it passes. For each
tested dwelling unit“er sleeping unit with an air
leakage srate greater than the maximum permitted
rate, three additional units, including the corrected
unit, shallkbe' tested. Where buildings have fewer
than( eight dwelling units or sleeping units, each
unitishall 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 sleeping units shall
be as follows:

1. 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
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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

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 notegreater than
4.0 air changes per hour, or 0.22'cubic feet
per minute per square f@ot [hA L/(S x m?2)]
of the building thermal{ envelope area
or the dwelling testingsunit enclosure area,
as applicable.

with Section

Exceptions:

1. Where dwelling ‘units or sleeping units are
attached omJocated in an R-2 occupancy
and\are, tested without simultaneously
testing @djacent dwelling units or sleeping
Unitsgthe air leakage rate is permitted to be
not greater than 0.27 cubic feet per minute
per square foot[1.4 L/(s x m2)] 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 than 0.27 cubic feet per minute per
square foot[1.4 Li(s x m?)] of
the testing unit enclosure area that
separates conditioned  space from the
exterior.

2. Where buildings have 1,500 square feet
(139.4 m?)or less of conditioned floor area,
the air leakage rate is permitted to be not
greater than 0.27 cubic feet per minute per
square foot [1.4 L/(s-m?)].

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 glass doors shall
have an air infiltration rate of not greater than 0.3
cubic feet per minute per square foot (1.5 L/s-m?),
and for swinging doors, not greater than 0.5 cubic
feet per minute per square foot (2.6 L/s-m?)when
tested in accordance with NFRC 400
or AAMA/WDMA/CSA 101/1.S.2/A440 by  an
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accredited, independent laboratory
and listed and labeled by the manufacturer.
Exception: Site-built windows, skylights and
doors.

R402.5.4 Recessed lighting.

Recessed Iuminaires installed in the building
thermal envelope shall be sealed to limit air leakage
between conditioned and unconditioned spaces.
Recessed Iluminaires shall be IC-rated
and labeled as having an air leakage rate of not
greater than 2.0 cfm (0.944 L/s) when tested in
accordance with ASTM E283at a pressure
differential of 1.57 psf (75 Pa). Recessed luminaires
shall be sealed with a gasket or caulked between
the housing and the interior wall or ceiling covering.
R402.5.5 Air-sealed electrical and
communication outlet boxes.

Air-sealed electrical and 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 buried in or
surrounded by insulation. Air-sealed boxes shall
be tested and marked in accordance
with NEMA OS 4. Air-sealed boxes shall be
installed in accordance with the manufacturer’s

instructions.

R402.6 Maximum fenestration U-factor and
SHGC.

The area-weighted average

maximum fenestration U-factor permitted using
tradeoffs from Section R402.1.5 or R405 shall be
0.48 in Climate Zones 4 and 5 and 0.40 in Climate
Zones 6 through 8 for vertical fenestrationrand’0.75
in Climate Zones 4 through 8 for skylightsy ¥he
area-weighted average
maximum fenestration SHGC permitted using
tradeoffs from Section R405 iny{Climate Zones0
through 3 shall be 0.40.

Exception: The maximum U-
factor and SHGC for fenestration’shall not  be
required in storm shelters'eomplying with |ICC 500.

SECTION'R403 SYSTEMS

R403.1 Controls.

Not less thap=ene\thermostat shall be provided for
each separate heating and cooling system.
R403.1.1, Programmable thermostat.

The thermostat controlling the primary heating or
coeling system of the dwelling unit shall be capable
oficontrolling 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 55°F (13°C) to not greater than 85°F (29°C).
The thermostat shall be programmed initially by the
manufacturer with a heating temperature setpoint of
not greater than 70°F (21°C) and a cooling
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temperature setpoint of not less than 78°F (26°C).
R403.1.2 Heat pump supplementary heat.
Heat pumps having supplementary electric-
resistance, fuel gas or liquid fuel heating
systems shall have controls that are 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 cannaot
provide the necessary heating energy“to

satisfy the thermostat setting,

2. The heat pump is operating=in defrost
mode.

3. The vapor comptessioncycle malfunctions.
4. The thermostatinalfunctions.

R403.2 Hot water'hoiler temperature reset.
Other than Where equipped with tankless domestic
water héating cails, the manufacturer shall equip

each gas, liquid fuel and electric
boilerwith\automatic means of adjusting the water
temperature supplied by the boiler so

that inefemental change of the inferred heat load
will cause an incremental change in the
témperature of the water supplied by the boiler. This
can be accomplished with outdoor reset, indoor
reset or water temperature sensing.

R403.3 Duct systems.

Duct systems shall be installed in accordance
with Sections R403.3.1 through R403.3.9.
Exception: Ventilation ductwork that is not
integrated with duct systems serving heating or
cooling systems.

R403.3.1 Duct system design.

Duct systems serving one or two dwelling
units or sleeping units shall be designed and sized
in accordance with ANSI/ACCA Manual D. Duct
systems serving more than two dwelling
units or sleeping units shall be sized in accordance
with the ASHRAE Handbook of
Fundamentals, ANSI/ACCA Manual D or 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
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 3 inches (76 mm) in
diameter. Ductwork buried beneath a building shall
be insulated as required per this section or have an
equivalent thermal distribution efficiency.
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Underground ductwork utilizing the thermal
distribution efficiency method shall
be listed and labeled to indicate the R-
value equivalency.
R403.3.4 Duct systems located in conditioned
space.
For duct systemsto be considered inside
a conditioned space, the space conditioning
equipment shall be located completely on the
conditioned side of 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
return ductwork or a post-
construction duct system leakage test to
outside the building thermal envelope in
accordance with Section R403.3.7, is not
greater than1.5 cubic feet per
minute (42.5 L/min) per 100 square
feet (9.29 m?) of conditionedg~floor
area served by the duct systers
2.2 The ceiling insulationsR-
value installed against and abeye the
insulated ductwork is greater than or
equal to the propesed” ceiling
insulation R-value, Jess\, the R-value of
the insulation on theiduetwork.

3. Ductwork contained gwithin wall or floor

assemblies _separating  unconditioned
from conditioned\, space shall  comply
with the fellowing:

3.1. N\Ascontinuous  air  barrier shall
be'installed as part of the building
assembly between the ductwork and 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
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insulation R-value specified in Table
R402.1.3, whichever is greater, shall be
located between the ductwork and the
unconditioned space.
3.4. Segments of ductwork contained
within these building assemblies shall not
be considered completely
inside conditioned space for compliance
with Section R405 or R406.

R403.3.5 Ductwork buried within ceiling

insulation.

Where supply and return ductwork is partiallytsor

completely  buried in  ceiling “Ninsulation,

such ductwork shall comply with the followirng:

1. The supply and returmduciwerk shall be

insulated with not less than'R-8 insulation.

2. Atall points along the ductwork, the sum of
the ceiling insulation’'R-value against and
above the top ofithe ductwork, and against
and belowthe'béttom of the ductwork, shall
be @ot, less than R-19, excluding the R-
value of the duct insulation.

3% In\Climate Zones 0A, 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 in
compliance with the vapor retarder

requirements 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 ductwork that are less than 3 feet
(914 mm) from the supply outlet.

4. In Climate Zones OA, 1A, 2A and 3A where
installed in 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 3 feet (914 mm) from the supply outlet.
4.1. Air permeable insulation installed in unvented
attics shall comply with Section R806.5 of
the International Residential Code.
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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 3.5 inches (89 mm) below the top of the
insulation shall be considered as having

R403.3.6 Sealing.

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 105°F (41°C) or less than 55°F (13°C)
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 6 feet
(1828 mm) from the equipment for maintghance.
Adhesive tape shall be prohibited.

R403.5 Service hot water systems.

Energy conservation measures for serviee hot
water systems shall be in accordance with Sections
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\R403.5.1.1. Heat trace
temperature maintenanee systems shall be in
accordance with Section
R403.5.1.2. Autematic controls, temperature
sensors _and’ pumps shall be in a location with
access.(Manualcontrols shall be in a location
with ready aceess.

R40375.1.1 Circulation systems.

Heated water circulation systems shall be provided
with ‘& circulation pump. Gravity and thermosyphon
circulation systems shall be prohibited. Controls
for circulating 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
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
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be located on the hot water supply not more than
two feet (305 mm) from the connection to the cold-
water supply pipe. The controls shall limit the
temperature of the water entering the cold-water
piping to not greater than 104°F (40°C).
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 a fixture or appliance,
sensing the presence of a user of a fixture or
sensing the flow of hot or tempered, water tofa
fixture fitting or appliance. The controlsishall limit
pump operation by:

1. Shutting off the pump “wwhen the

temperature sensor” detects one of the

following:

1.1. An increase‘in_the water temperature

of not morefthan 10°F (5.6°C) above the

initial temperature of the water in the pipe.

1.2¢The temperature of the water in the
pipeg€aches 104°F (40°C).

2. Limitinggump operation to a maximum of 5
minutés 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 104°F (40°C).

R403.5.1.2 Heat trace systems.

Electric heat trace systems shall comply
with I[EEE 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:
1. Piping 34 inch (19.1 mm) 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
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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
3 psi (20.7 kPa) for individual units connected to
one or two showers. Potable water-side pressure
loss of drain water heat recovery units shall be less
than 2 psi (13.8 kPa) for individual units connected
to three or more showers.

R403.6 Mechanical ventilation.

The buildings and dwelling units complying
with Section ~ R402.5.1.1 shall be  provided
with mechanical ventilation that complies with the
requirements of Section M1505 of the International
Residential Code or the International Mechanical
Code, as applicable, or with other approved means
of ventilation. Outdoor air intakes and exhausts
shall have automatic or gravity dampers that close
when the ventilation 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
rating points. Fans shall be tested in accordance
with the test procedure referenced by Table
R403.6.2 and listed. The airflow shall be repérted in
the product listing or on the label. Fan effieacy‘shall
be reported in the product listing or shall be derived
from the input power and airflow values reperted in
the product listing or on the label. Fan efficacy for
fully ducted HRV, ERV,
balanced ventilation systems and inzline fans shall
be determined at a static pressurevof not less than
0.2 inch water gauge (50,Ra), "Fan efficacy for
ducted range hoods, bathreom and utility room fans
shall be determined at a“static pressure of not less
than 0.1 inch water gauge (25 Pa).

TABLE R403.6:2 FAN EFFICACY FOR WHOLE-
HOUSE MECHANICAL VENTILATION SYSTEMS
AND OUTDOOR AIR VENTILATION SYSTEMS?
R403.6.3\Testing.

Mechanical ventilation systems shall be tested and
verified Jto provide the minimum ventilation flow
rates\required by Section R403.6, in accordance
with"ANSI/RESNET/ICC 380. Where required by
thie 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.
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Exceptions:
1. Kitchen range hoods that are ducted to the

outside with ducting having a diameter of 6
inches (152 mm) or larger, a length of 10
feet (3028 mm) 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 ag€ordanee with Section
R403.6.4, testing, ‘of ‘each mechanical
ventilation system is‘notrequired.

R403.6.4 Unit sampling.

For buildings with eight or more dwelling
units or sleeping units, the
mechanigal 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™floer unit, systems in a ground floor unit,
systems, in a middle floor unit, and the systems in
the dawelling  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 setpoint is
reached. Not fewer than one delay-off
setpoint shall be 30 minutes or less.

2. Anoccupant sensor control with one or
more delay setpoints that automatically
turns off exhaust fans in accordance with
the selected delay setpoint after all
occupants have vacated the space. Not
fewer than one delay-off setpoint shall be
30 minutes or less.

3. A humidity control with an adjustable
setpoint ranging between 50 percent or

137


http://www.csagroup.org/
http://www.csagroup.org/
https://codes.iccsafe.org/lookup/IECC2024V1.0_RE_Ch04_SecR402.5.1.1/4255
https://codes.iccsafe.org/lookup/IRC2021P1_Pt04_Ch15_SecM1505/4255
https://codes.iccsafe.org/lookup/IMC2024P1/4255
https://codes.iccsafe.org/lookup/IMC2024P1/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_RE_Ch04_SecR403.6.2_TblR403.6.2/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_RE_Ch04_SecR403.6.2_TblR403.6.2/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_RE_Ch04_SecR403.6.2_TblR403.6.2/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_RE_Ch04_SecR403.6/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_RE_Ch06_PromICC_RefStdANSI_RESNET_ICC_380_2022/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_RE_Ch04_SecR403.6.4/4255
https://codes.iccsafe.org/lookup/IECC2024V1.0_RE_Ch04_SecR403.6.4/4255

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
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 component of an
outdoor air ventilation system or a whole-house
mechanical ventilation system.

R403.7 Equipment sizing and efficiency rating.
Heating and cooling equipment shall be sized in
accordance with ACCA Manual S based
on building loads  calculated in  accordance
with ACCA Manual Jor other approved heating
and cooling calculation methodologies. New or
replacement heating and cooling equipment shall
have an efficiency rating equal to or greater than the
minimum required by federal law for the geographic
location where the equipment is installed.

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 bedroomt
R403.8 Systems serving multiple gdwelling
units.

Except for systems complying with Section'R403.9,
systems serving multiple dwellings units  shall
comply with Sections €403 and C404 of
the International Energy Conservation Code—
Commercial Provisions insteadhof Section R403.
R403.9 Mechanical systems located outside of
the building thermal envelope.

Mechanical systems previding heat outside of
the building thermal\.envelope of a building shall
comply with Seetions R403.9.1 through R403.9.4.
R403.9.1 Heating'outside a building.

System§ installed to provide heat outside
a building,shall be radiant systems. Such heating
systems shall be controlled by an occupancy-
sensing device or a timer switch, so that the system
is‘automatically de-energized when occupants are
not present.

R403.9.2 Snow melt and ice system controls.
Snow- and ice-melting systems, supplied through
energy service to the building, shall
include automatic controls capable of shutting off
the system when the pavement temperature is
greater than 50°F (10°C) and precipitation is not
falling, and an automatic or manual control that will
allow shutoff when the outdoor temperature is
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greater than 40°F (4.8°C).

R403.9.3 Roof and gutter deicing controls.

Roof and gutter deicing systems, including but not
limited to self-regulating cable, shall
include automatic controls that are configured to
shut off the system when the outdoor temperature
is above 40°F (4.4°C) and shall include one of the
following:

1. A moisture sensor configured to shut offithe
system in the absence of moisture.

2. A daylight sensor or other means
configured to shut off the system.betweén
sunset and sunrise.

R403.9.4 Freeze protection system/controls.
Freeze protection systems, suchhassheat/tracing of
outdoor piping and heat exchangers, including self-
regulating heat tracing, shall
include automatic contrals cenfigured to shut off the
systems when outdoor aiftemperatures are above
40°F (4.4°C) or whenythe conditions of the protected
fluid will prevent freezing.
R403.10 Energy consumption of pools and
spas.
The energyyconsumption of pools and permanent
spas( shall || be controlled by the requirements
inSections R403.10.1 through R403.10.3.
R403.101 Heaters.
Jhe eléctric power to heaters shall be controlled
py 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
3 feet (914 mm) 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-site renewable
energy and  waste-heat-recovery  pool
heating systems.

R403.10.3 Covers.

Outdoor heated pools and outdoor permanent spas
shall be provided with a vapor-retardant cover or
other approved vapor-retardant means.
Exception: Where more than 75 percent of the
energy for heating, computed over an operation
season of not fewer than 3 calendar months, is from
a heat pump or anon-site renewable
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energy system, covers or 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
residential spas.

Where installed, the energy consumption of
residential swimming pools and permanent
residential spas shall be controlled in accordance
with the requirements of APSP 15.

SECTION R404 ELECTRICAL
POWER, LIGHTING AND RENEWABLE
ENERGY SYSTEMS

R404.1 Lighting equipment.

All permanently installed luminaires in residential
buildings shall use high-efficacy lighting with a
minimum efficacy of = 45 lumens per watt, or lamps
with a minimum efficacy of = 60 lumens per watt, in
line with the availability of LED technologies in the
Caribbean market.

Exceptions:

1. Appliance lamps (e.g., refrigerator, oven,
microwave lighting).

2. Antimicrobial lighting used solely for disinfection.
3. Decorative fixtures or specialty lamps not
intended for general illumination.

4. Luminaires 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 cemply,With Sections
R404.1.2 through R404.1.5.
Exceptions:
1.Detached one- an@twe=family dwellings.
2. Townhouses.
3.Group R-3 btrildings that do not contain more
than two dwelling units.
4.Solar-pewered” lamps not connected to any
electricalisenvice.
5.Luminaijres controlled by a motion sensor.
G:Lamps and Iluminaires that comply
with Section R404.1.
R404.1.2 Exterior lighting power requirements.
Thettotal 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
all lighting that is powered through the energy
service for the building.
Exceptions: Lighting used for the following
applications shall not be included.
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1.Lighting approved for safety reasons.

2.Emergency lighting that is automatically off

during normal operations.

3.EXxit 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 efsgress as

required by the International Building Code.
Recommendation: The total/exterior connected
lighting power for residentialbuildings shall be
limited to high-efficacy lighting (= 45 lumens per
watt) and controlled through automatic
switching (e.g.,.\timers, photocells, or motion
sensors) _for nhon-essential lighting. A
prescriptive,spower allowance calculation
method((as in/R404.1.3) shall be considered
optional, for slarge-scale multi-family projects
only.
Compliance can be optional for small homes
and mandatory for the large projects. like
apartments, gated society, housing
developments, multi storey
Rationale: In the Caribbean, exterior lighting is
widely used for safety and security, making
efficiency critical. High-efficacy lighting (245 Im/W)
with automatic controls reduces waste while
ensuring performance. Flexibility is provided by
keeping compliance optional for small homes but
mandatory for large projects like apartments and
gated communities, where cumulative savings are
significant. The prescriptive allowance method
remains optional only for complex, multi-family
developments.
R404.1.3 Exterior lighting power allowance.
Recommendation: Make the values mentioned
in table R404.1 discounted by 10% for higher
adoptability
R404.1.4 Additional exterior lighting power.
Additional exterior lighting power allowances shall
be available for the building facades at 0.075
WI/ft? (0.807 w/m?) of gross above-grade wall area.
These 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 defined by ANSI
Z21.20.
R404.2 Interior lighting controls.
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All permanently installed luminaires shall be
controlled as required in Sections
R404.2.1 and R404.2.2.

Exception: Lighting controls shall not be required
for safety or security lighting.

R404.2.1 Habitable spaces.

All permanently installed luminaires in habitable
spaces shall be controlled with a manual dimmer or
with an automatic shutoff control that automatically
turns off lights within 20 minutes after all occupants
have 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 a manual 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 ficeds.
3.Controls that override automatic shut-off,actions
shall not be allowed unless the\, override
automatically returns automatic control to itSsaormal
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 providedocumentation to the
code official confirming that the renewable energy
produced on-site_i§ dedicated to the building’s own
consumption. In cases where renewable energy
certificates (RE€s),or energy attribution certificates
(EACs) (are issued, they shall be retained or retired
on behalf, of jthe 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
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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

performance compliance.

Compliance based on simulated building
performance requires that a building comply with
the following:

1.The requirements of the sections indicated™within
Table R405.2.

2.The proposed total building thermal .envelope
thermal conductance (TC) shall be less than or
equal to the required total buildingthefmal envelope
TC using the prescriptive U-factors and’ F-factors
from Table R402.1.2 multiplied by*4.08 in Climate
Zones 0, 1 and 2, and 1.15¢in, Climate Zones 3
through 8, in accordance with£Equation 4-2 and
Section R402.1.5. The ‘arearweighted maximum
fenestration SHGC pérmmitted in Climate Zones 0
through 3 shall be40.30.

For Climate Zones 0-2: TCpyoposed design < 1-08 X TChprescriptive reference design

For Climate Zones 3-8: TCpropased design < 115 % TChreseriptive reference design

building

Equation 4-2
3.Fort each |dwelling unit with one or more fuel-
burning, appliances for space heating, water
heating, or both, the annual energy cost of the
dwelling unit shall be less than or equal to 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 to 85 percent of the annual
energy cost of the standard reference design. For
each dwelling unit with greater than 5,000 square
feet (465 m2) of living space located above grade
plane, the annual energy cost of the dwelling unit
shall be reduced by an additional 5 percent of
annual energy cost of the standard reference
design. Energy prices shall be taken from an
approved source, such as the US Energy
Information Administration’s State Energy Data
System prices and expenditures reports. Code
officials shall be permitted to require time-of-use
pricing in energy cost calculations.

Exceptions:

1.The energy use based on source energy
expressed in Btu or Btu per square foot of
conditioned floor area shall be permitted to be
substituted for the energy cost. The source energy
multiplier for electricity shall be 2.51. The source
energy multipliers shall be 1.09 for natural gas, 1.15
for propane, 1.19 for fuel oil, and 1.30 for imported
liquified natural gas.

2.The energy use based on site energy expressed
in Btu or Btu per square foot of conditioned floor
area shall be permitted to be substituted for the
energy cost.

TABLE R405.2 REQUIREMENTS
FOR SIMULATED BUILDING PERFORMANCE
R405.3 Compliance documentation.
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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
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, approved in
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 in Table
R402.1.3. Proposed U-factors and slab-ons
grade F-factors shall be taken from Appendix
RF, ANSI/ASHRAE/IES Standard 904 -
2022 Appendix A, or determined using“a method
consistent with the ASHRAE Handboek of
Fundamentals and shall includeg 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 Inputwalues.
When calcdlations require input values not
specified by Sections
R402, R403, R404 and R405, those input values
shallbe 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 based on meeting a specified
threshold for ajurisdiction. The code official shall be
permitted to approve such tools for a specified
application or limited scope.
R405.5.1 Minimum capabilities.
Approved software tools shall include the following
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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 building component characteristics
of the standard reference design.
2.Calculation of whole-dwelling unit (as a
single zone) sizing for the heating and coaling
equipment in the standard reference
design residence in accordance with Section
R403.7.
3.Hourly calculations of building operation for a
full calendar year (8,760 hours).
4.Calculations that account for heurly/variations
of indoor and outdoor temperatures and part-
load ratios on the perfefmance of heating,
ventilating and air-conditioning equipment
based on climate and‘equipment sizing.
5.Printing of a caod@e\official inspection checklist
listing each oft¢he,proposed design component
characteristics from Table
R405.4.2(4#determined by the analysis to
providejcompliance, along with their respective
pérfermanee ratings such as R-value, U-factor,
SHGC) HSPF2, AFUE, SEER2 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
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:
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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 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.
6.Where 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.
R405.5.4.2 Compliance report for certificate of
occupancy.
A compliance report generated for submission priox
to obtaining the certificate of occupancy ‘shall
include the following:
1.Building street address, or other building
site identification.
2.Declaration of the simulated building
performance path on the %itle” page of the
energy report and the titlegpage,of the building
plans.
3.A statement, bearing the name of the
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 compliance
softwareftool.
5.A(site-specific energy analysis report that is
in compliance with the requirements of Section
R405.4, where all inputs for the proposed
design have been replaced in the simulation
with confirmed energy features of the as-
built dwelling unit.
6.A final confirmed certificate indicating
compliance based on 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 component-level
insulation R-values or U-factors; results ~ from
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any required duct
system and building thermal envelope air
leakage testing; and the 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 tondwelling units. Spaces
other than dwelling unitsin Group R-2, R-3 or R-4
buildings shall comply with Sections
R402 through R404.
R406.2 ERI compliance.
Compliance’, based on the ERIrequires that
the rated design and as-built dwelling unit meet all
of thesfallowing:
1. heyrequirements of the sections indicated
withindTable R406.2.
2.Maximum ER/l values indicated in Table
R406.5.

TABLE R406.2 REQUIREMENTS FOR ENERGY
RATING INDEX

R406.3 Building thermal envelope.

The proposed total building thermal
envelope thermal conductance (TC) shall be less
than or equal to the required total building thermal
envelope TC using the prescriptive U-factors
and F-factors from Table R402.1.2 multiplied by
1.08 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 ERIshall 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 ERI analysis requires that
the rated  design and each confirmed as-
built dwelling unit be shown to have an ERIless
than or equal to the appropriate value indicated
in Table R406.5 where compared to the ERI/
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reference design as follows:
1.Where on-site renewables are not installed,
the values under ENERGY RATING 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 ER/ analysis excludes on-site
power production (OPP), the values
under ENERGY RATING INDEX NOT
INCLUDING OPP shall be permitted to be
applied.
2.For buildings with 20 or more dwelling units,
where approved by the code official,
compliance shall be permitted using the
Average Dwelling Unit Energy Rating Index, as
calculated in accordance
with ANSI/RESNET/ICC 301.
TABLE R406.5 MAXIMUM ENERGY RATING
INDEX
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 in
accordance with Section R107.4.
R406.7 Documentation.
Documentation of the software used to determine
the ERI and the parameters for the ERI reference

design shall be in accordance with Séctions

R406.7.1 through R406.7.4.

R406.7.1 Compliance software tools.

Software tools used for determining ER/'shall be
approved software  rating  tools*as _ defined
by ANSI/RESNET/ICC 301. Software vendors shall
publish, on a publicly swvailable website,
documentation that the softwarestool has been
validated using the Class ll¢#Tier 1 test procedure
in ANSI/ASHRAE 140-2020.

R406.7.2 Compliance report.

Compliance software,tools shall generate a report
that documentsthatthe ERI/ 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:
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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
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 ERI less than or €qual to ‘the
appropriate score indicated inTable
R406.5 when compared to the ERF} réference
design. The certificate shall ygdoeument the
building component energy specifications that
are included in the ‘caleulation, including:
component level
insulation R- values onU-/factors;
assumed duct
system and building thermal envelope air
leakage testing%sesults; and the type and rated
efficiencies™of proposed heating, cooling,
mechanical ventilation and  service  water-
héating lequipment to be installed. Where on-
site renewable energy systems will be installed,
the “eertificate shall report the type and
preduction 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 or other building
site identification.
2.Declaration of ER/on title page and on
building plans.
3.The name of the individual performing the
analysis and generating the report.
4.The name and version of the compliance
software tool.
5.Documentation of all inputs entered into the
software used to produce the results for
the ERI reference design and the as-
built dwelling unit.
6.A final confirmed certificate indicating that
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,
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mechanical ventilation, and service water-
heating equipment installed. Where on-site
renewable energy systems have been installed
on or in the building, the certificate shall report
the type and production size of the installed
system.
R406.7.3 Renewable energy certificate (REC)
documentation.
Where renewable energy power production is
included in the calculation of an ERI,
documentation shall comply with Section R404.4.
R406.7.4 Additional documentation.
The code 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

N
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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 accordanc
with Section R406.7.1 shall be provided.
R406.7.6 Input values.
Where calculations require input values
specified
R402, R403, R404 and R405, those i
shall be taken from ANSI/RESNET/I

o
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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.

£5014 C501.2 Compliance.

Alterations, repairs, additions and  changes  of
occupancy to, or relocation of,
existing buildings and structures shall comply with
the provisions for alterations, repairs, additions and
changes of occupancy or relocation, respectively, in
this code and in the International Building

Code, International Existing Building
Code, International Fire Code, International Fuel
Gas Code, International Mechanical

Code, International Plumbing Code, International
Property Maintenance Code, International Private
Sewage Disposal Code and NFPA 70.

C501.3 Maintenance.

Buildings and structures, and parts thereof, shall be
maintained in a safe and sanitary condition,
Devices and systems required by this code ghall be
maintained in conformance to the code, edition
under which they were installed. The ownerier<the
owner’s authorized agent shall be responsible for
the maintenance of buildings and structures. The
requirements of this chapter shall netiprovide the
basis for removal or abregatien™ of energy
conservation, fire protection “andssafety systems
and devices in existing structures.

G504.5 C501.4 New andreplacement materials.

Except as otherwisesrequired or permitted by this
code, materials pefmitted by the applicable code for
new construction shall'be used. Like materials shall
be permittedrfor repairs, provided that hazards to
life, health omproperty are not created. Hazardous
materialSyshall not be used where the code for new
construction would not allow use of these materials
in «buildings of similar occupancy, purpose and
loeatien.

C804-6 C501.5 Historic buildings.

Rrovisions of this code relating to the
construction, repair, alteration, restoration and
movement  of  structures, and change of
occupancy shall not be mandatory for historic
buildings provided that a report has been submitted
to the code official and signed by 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.

SECTION C502 ADDITIONS

C502.1 General.
Additions to an existing building, buildingsystem’or
portion thereof shall conform to the provisions of
this code as those provisions relate, 10 new
construction without requiring thexuraltered portion
of the existing building or building system to comply
with this code. Additions shallfnot create an unsafe
or hazardous condition or overlead existing building
systems. An addition shalhbe deemed to comply
with this code if the a@ldition alone complies or if the
existing building and ‘addition comply with this code
as a single building.
C502.2 Changeétin space conditioning.
Any nonconditioned or low-energy space that is
alteréd “to heéome conditioned space shall be
required toycomply with_Section C502.
Exceptions:
1.Whefe the component performance alternative
in_Section C402.1.4 is used to comply with this
section, the proposed UA shall be not greater than
110 percent of the target UA.
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
specified in Section C402.4.1 shall comply
with Section
C402.1.5, C402.4.3 or C407. Additions with vertica
/ 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 ina total
building fenestration area less than or equal to that
specified in Section  C402.4.1 shall comply
with Section

with_Sections
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C402.1.5 or C407. Additions with skylight area that
result in a total building skylight area greater
than C402.4.1 or additions that exceed
the skylight area  shall comply  with Section
C402.4.1.2 for the addition only. Additions that
result in a total building skylight area exceeding that
specified in 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 of the addition and serve the building heating,
cooling  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
with Section C404.
C502.3.6 Lighting power and systems.
New lighting systems that are installed as part of
the addition shall comply with Sections
C405 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 existing building and
the addition shall comply as a single building.
C502.3.6.2 Exterior lighting power.
The total exterior 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 sufficientymeasures
from Sections C406.2 and C406.3 to achieve “fot
less than 50 percent of the number, of required
efficiency credits from Table C406.121(1) based on
building occupancy group and clfimaté zone. Where
a project contains multiple gecupancies, credits
from Table C406.1.1(1) fors, ‘each building
occupancy shall be weightedsby, the gross floor area
to determine the project weighted average energy
credits required. Acéessery occupancies shall be
included with the primary occupancy group for
purposes of this section. Alterations to the existing
building thatfare not part of the addition, but are
permitted with,an addition, shall be permitted to be
used to achieve the required credits.
Exceptions:

1.8, Buildings in Group U (Utility and

Miscellaneous), Group S (Storage), Group F
(Factory), Group H (High-Hazard).

2. Additions less than 1,000 square feet (93
m?) and less than 50 percent of existing floor
area.

3. Additions that do not include the addition or
replacement of equipment covered
by Tables
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C403.3.2(1) through C403.3.2(16) or Sectio
n 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 4C405.15or
the addition alone.

SECTION C503 ALTERATIONS

C503.1 General.

Alterations to any buildinghor structure shall comply
with the requirements of Section
C503. Alterationsyshall be such that the existing
building or structure,is not less conforming to the
provisions Of\this, code than the existing building or
structure was prior to the alteration. Alterations to
an eXisting building, building system or portion
thereof shall‘conform to the provisions of this code
as those*provisions relate to new construction
without’ requiring the unaltered portions of the
existing building or building system to comply with
this code. Alterations shall not create an unsafe or
hazardous condition or overload existing building
systems.

Exception: The  following alterations need  not
comply with the requirements for new construction,
provided that the energy use of the building is not
increased:

1. Storm windows installed over

existing fenestration.

2. Surface-applied window film installed on
existing single-pane fenestration assemblies
reducing solar heat gain, provided that the
code does not require the glazing
or fenestration to be replaced.

3. Roof recover.

4. Roof replacement where roof assembly
insulation is integral to or located below the
structural roof deck.

5. Air barriers shall not be required for roof
recover and roof replacement where
the alterations or renovations to
the building do not include alterations,
renovations or repairsto the remainder of
the building thermal envelope.
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6. An existing building
undergoing alterations that complies
with Section C407.

C503.2 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 C402. An area-weighted average U-
factor for new and altered portions of the building
thermal envelope shall be permitted to satisfy
the U-factor requirements in Table C402.1.4. The
existing R-value of insulation shall not be reduced
or the U-factor of 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. An alteration of roof/ceiling construction other
than reroofing where  existing insulation
located below the roof deck or on an attie
floor above conditioned  space does not
comply with Table C402.1.2.

2. Roof replacementor a roof alteration that
includes removing and replacing the” roof
covering, where the roof ass€mbly, includes
insulation entirely above thetoof deck.

Exceptions:  Where complighces with Section
C402.1 cannot be met due te, limiting conditions on
an existing roof, an gpproved design shall be
submitted with the follewing:

1. Construction,doeuments that include a
report by a registered design
professionahor 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
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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 path in Section C407.

The addition of vertical fenestration that results 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, provided that:
The fenestration area does not exceed 10% more
than the existing building’s fenestration-toswall ratio
prior to alteration.

Where new fenestration is addedy ‘shading
devices, orientation strategies;oplow<e glazing
are incorporated to minimizessolar heat gain.

In energy modelling, the existifig, fenestration area
prior to alteration may(be%used in the standard
reference design as “an ) alternative to the
prescriptive limits in Fable C407.4.1(1).

C503.2.2.1 Appliecation to replacement
fenestrationsproducts.

Where somexorall of an existing fenestration unit is
replaced with a new fenestration product, including
sash@nd,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 categories 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 C402.1.4 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.
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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
from the insulation requirements of Section C402.1.
Where Iltems 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 floox
alterations where the floor cavities or surfages 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 altérations.

Where unconditioned below=grade space is
changed to conditioned space, walls enclosing such
conditioned space shall belinsulated to at least 70—
80% of the R-value specified in Section C402.1
or an approved designthat minimizes deviation
from the insulation requirements. Where the
below-grade space'is already conditioned and walls
enclosing su€h'space are altered, insulation shall
be providedyas above only for walls directly
affecting,occupied spaces; walls in non-critical
areas"may be exempted.

C503:2.7 Air barrier.

Altered building thermal envelope assemblies shall
be provided with an 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. Mandatory air barrier testing per
Section C402.6.1.2 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
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C403.

C503.3.1 Economizers.

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
testing.

Where an alteration requires compliance with
Section C403 or any of its subsections, mechanical
systems that serve the alteration_shall comply with
Sections C408.2.2, C408.2.3 anthC408:2(5, except
for small buildings or systems where
compliance is demonstrated“to be technically
impractical.

Exceptions:

1.Buildings with lessythan 15,000 square feet
(1,394 m?) or a eombined heating, cooling, and
service water-heating capacity of less than
1,200,000 Btu/hn(351 kW).

2.Systemsiincluded in Section C403.5 that serve
individual dwelling units and sleeping units.
3.Buildings'in CARICOM climates where testing
would ™hot significantly impact energy
performance due to predominantly natural
ventilation or low cooling/heating loads.
C503.3.3 Duct testing.

Ducts and plenums designed to operate at static
pressures not less than 3 inches water gauge (747
Pa) that serve an alteration shall be tested 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
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.

acceptance
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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 uneconomical or
unnecessary for comfort.

C503.3.6 Replacement or added roof-mounted
mechanical equipment.

For roofs with insulation entirely above the roof deck
and where existing roof-mounted mechanical
equipment is replaced or new equipment is added,
and the existing roof does not comply with the
insulation requirements for new construction 4in
accordance with Sections C402.1 and C402.2.%
curbs for added or replaced equipment shall'be of
a height sufficient to allow practical insulation
retrofitting in the future. Alternatively;, the, cdrb
height may comply with Table C503.3.6=Curb
height measurements may be redaced by up to
25% for small-scale equipment jtypical in
CARICOM buildings.

TABLE C503.3.6

C503.4 Service hot waterisystems.

New service hot water systems that are part of
the alteration shall comply, with Section C404.
C503.4.1 Service(hot water system acceptance
testing.

Where an @lteration requires compliance with
Section(C4040r/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:

T "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 dwelling units and sleeping units.

3. Systems where full acceptance testing is
technically impractical due to site
constraints, provided alternative
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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 confrols
shall comply with the following:
1.Where an alteration of an interior space includes
the addition or relocation of full heightpartitions, the
space shall comply with Sections G4052, C405.3
and C408.3.
2.Where the lighting withing“interior spaces is
altered, those spaces shallhcCoemply with Sections
C405.2, C405.3 and C408:3.
3.Where the lightings0ntrols within interior spaces
are altered, those\spaces shall comply with
Sections C4056.2 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 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 earn the number of
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required credits specified in Table
C406.1.1(1) based on building occupancy group
and climate zone. Where a project contains multiple
occupancies, credits specified in Table
C406.1.1(1) for each building occupancy shall be
weighted by the gross conditioned floor area to
determine the weighted average credits required.
Accessory occupancies, other than Group F or H,
shall be included with the primary occupancy group
for the purposes of this section.

Exceptions:
1. Alterations that do not contain conditioned
space.
2. Portions of buildings devoted to

manufacturing or industrial use.

3. Alterations to buildings where
the building after  the alteration complies
with Section C407.

4. Alterationsthat are permitted  with
an addition complying with Section
C502.3.7.

SECTION C504 REPAIRS

C504.1 General.

Buildings and structures, and parts thereof, shall b€
repaired in compliance with Section C501.3 and
this section. Work on nondamaged components
that is necessary for the required repair of damaged
components shall be considered to be ‘part Jjof
the repairand shall not be subjectto) the
requirements for alterations in this chapter. Routine
maintenance  required by Section © C501.3,
ordinary repairs exempt from permit and
abatement of wear due to normal‘service conditions
shall not be subject gto, ‘the requirements
for repairs in this sections

Where a building wass, 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
consideredto be repairs:
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1. Glass-only replacements in an existing
sash and frame.

2. Roof repairs.

3. Air barriers shall not be required for roof
repair where the repairs to the building do
not include alterations, renovations
or repairs to the remainder of
the building thermal envelope.

4. Replacement of existing “doors that
separate conditioned  spacesfram/ the
exterior shall not require the‘ifistallation of
a vestibule or revolving doar, provided that
an existing vestibuley that separates
a conditioned spacexfrom the exterior shall
not be removed.

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 not greater
than 110 percent of the annual energy
cost otherwise permitted by Section
C407.3.
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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 Code, International
Existing Building Code, International __ Fire
Code, International Fuel Gas Code, International
Mechanical Code, International Plumbing
Code, International Property Maintenance
Code, International _Private Sewage Disposal
Code, International Residential
Code and NFPA 70, as applicable. Changes wheére
unconditioned space is changed tq,conditioned
space shall comply with Section R501.6.

R501.3 Maintenance.

Buildings and structures, and parts thereof, shall be
maintained 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
basis for removal or abrogation of energy
conservation, fire protection and safety systems
and devices in existing structures.

R501:5 R501.4 New and replacement materials.
Exeept 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 their use
in buildings of similar occupancy, purpose and
location.

R504.6 R501.5 Historic buildings.

Provisions of this code relating to the
construction, repair, alteration, restoration and
movement of  structures, and change of
occupancy shall not be mandatory for histori¢
buildings provided that a report has been submitted
to the code officialand signed by the “owner
aregistered  design  professional, or 44
representative of the State Historic Rreservation
Office or the historic preservation autherity-having
jurisdiction, demonstrating that compliahce with that
provision would threaten, degrade or destroy the
historic form, fabric or function_of the%building.
R501.6 Change in spacée“conditioning.

Any unconditioned or lew-eénergy 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 ingSection|R405 is used to comply with this
sections, the annual energy cost of the proposed
design is\pefmitted to be 110 percent of the
annualenergy 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
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

with Sections
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an addition shall comply with Section R403.
Exception: Where ductwork from  an  existing
heating and cooling systemis 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 that are part of
the addition shall comply with Section R403.5.
R502.1.1.4 R502.2.4 Lighting.
New lighting systems that are part of
the addition shall comply with Section R404.1.
R502.2.5 Additional energy efficiency credit
requirements for additions.
Additions shall comply with sufficient measures
from Table R408.2 to achieve not less than
three credits. 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 this requirement.
Exceptions:

1. Additionsthat increase the building's

total conditioned floor area by less than 25

percent.

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 emstructure shall comply
with the requirements, of° the code for new
construction, without=! requiring the unaltered
portions of the existing building or building system
to comply with this cede. Alterations shall be such
that the existing\building or structure is not less
conforming {to the provisions of this code than
the existing buwilding or structure was prior to
the alteration/

Alterations shall not create an unsafe or hazardous
eonditien or
overload existing building systems. Alterations shal
| 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
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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 usegof, the
building is not increased:

1. Storm windows installed over
existing fenestration.

2. Roof recover.

3. Surface-applied window *ilm installed on
existing single pane fenestration
assemblies to (reduce /solar heat gain
provided that the 'eode does not require the
glazing or fénestration assembly to be
replaced.

4. Roof replacement where roof
assemblyinsulation is integral to or located
below the structural roof deck.

R503.1.11 Fenestration alterations.

\Whereshew 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 minimizes deviation from
Section R402.1 shall be provided for the following
alterations:

1. An alteration to roof/ceiling construction other
than reroofing where existing insulation located
below the roof deck, or an attic floor above
conditioned space does not comply with Table
R402.1.3.

2. 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
approved source shall provide construction
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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 cavities
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 cavities are exposed, the
exposed cavities shall be filled with
insulation complying with Section
R303.1.4. New cavities created shall be
insulated in accordance with Section
R402.1 or an approved design that
minimizes 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 confinuous
insulation requirement also shallscomply
with Section R702.7 of the Internatiohal
Residential Code. Replacement “exterior
wall coverings shall complygwith the water-
resistance requirements of Section
R703.1.1 of the Interpational Residential
Code or Section 1402:2 ofthe International
Building  Code, \ as, “applicable, and
manufacturers’instruetions.

3. Where new interier finishes or exterior wall
coverings(are applied to the full extent of
any exterigr “wall assembly of mass
construetion, 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

DCAD - CREEBC

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 ft?
exposed area) or non-conditioned spaces (e.g.;
storage, utility).

R503.1.1.5 Below-grade wall alterations.

Where an unconditioned below-grade .spacefis
changed to conditioned space, or where building
thermal envelope walls enclosing such below-grade
space are altered:

1. The walls shall complyswith Section
R402.1 where practicahand feasible.

2. Where climate (conditions, construction
type, or site “Nimitations make full
complianceg/impractical, an approved
alternative design shall be permitted.

Acceptable alternatives include:

1. Partialminsulation upgrades (minimum
50-70% 0of R-value in Table R402.1.3).

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 an air barrier in accordance with
Section R402.5, to the extent practical.

The air barrier need not be continuous with
unaltered portions of the building thermal envelope.
Testing requirements of Section R402.5.1.2 shall
not apply. In tropical CARICOM 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.
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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.
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  an alteration includes 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 12.0 cubic feet
per minute (339.9 L/min) per 100 square feet (9.29
m?) 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 ductworks’in
the duct system is increased hy 25"percent
or more.

Exception: Duct systems located entirely inside
a conditioned space in accafdance” with Section
R403.34.

R503.1.2.4 Controls.

New heating and cooling“equipment that is part of
the alteration shall comply with Sections
R403.1 and R408.2.

R503.1.3 Seryice hot water systems.
New servieefhot 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 the luminaires in a space, provided that
such alterations do not increase the installed
interior lighting power.

R503.1.5 Additional efficiency credit
requirements for substantial improvements.
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Substantial  improvements shall  comply  with
sufficient measures from Table R408.2 to achieve
not less than three credits.
Exceptions:

1. Alterationsthat are  permitted  with

an addition complying with Section
R502.2.5.
2. Alterations that comply with Section

R405 or R406.

3. Substantial improvements that do \not
include the addition or replacement \fof
equipment covered in either Section
R403.5 or R403.7.

SECTION R504 REPAIRS

R504.1 General.
Buildings, structures and“parts thereof shall be
repaired in compliancey with Section R501.3 and
this section. Work, ohenondamaged components
necessary gor the“required repairof damaged
components “shall be considered to be part of
the repair and <shall not be subject to the
requirementssfor alterations in this chapter. Routine
maintehance  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,
the annual energy cost of the proposed design is
permitted to be 110 percent of the annual energy
cost allowed by Section R405.2.

R505.1.1 Unconditioned space.

Any unconditioned or low-energy space that is
altered to become a conditioned space shall comply
with Section R501.6.
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CARICOM REGIONAL ORGANISATION FOR STANDARDS AND QUALITY

The CARICOM Regional Organisation for Standards and Quality (CROSQ) was created as an
Inter-Governmental Organisation by the signing of an agreement among fourteen Member
States of the Caribbean Community (CARICOM). CROSQ is the regional centre for promoting
efficiency and competitive production in goods and services, through the process of
standardization 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.

CROSQ is mandated to represent the interest of the region in international and hemispheric
standards work, to promote the harmonization of -metrology systems and standards, and
to increase the pace of development of regional standards for the sustainable production
of goods and services in the CARICOM Single Market and Economy (CSME), and the
enhancement of social and economic development.

CROSQ VISION:
Transforming and Empowering Lives Through Standards and Quality

CROSQ MISSION:

Working together to facilitate the growth, resilience and sustainable development of
CARICOM through the-advancement of an internationally recognised Regional Quality
Infrastructure
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