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Important Notices and Disclaimers

The 2021 edition of the Uniform Mechanical Code is developed through a consensus
standards development process approved by the American National Standards Institute.
This process brings together volunteers representing varied viewpoints and interests to
achieve consensus on mechanical issues. While the International Association of Plumbing
and Mechanical Officials (IAPMO) administers the process and establishes rules to promote
fairness in the development of consensus, it does not independently test, evaluate, or verify
the accuracy of any information or the soundness of any judgments contained in its codes
and standards.

IAPMO disclaims liability for any personal injury, property, or other damages of any nature
whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly
resulting from the publication, use of, or reliance on this document. IAPMO also makes no
guarantee or warranty as to the accuracy or completeness of any information published
herein.

In issuing and making this document available, IAPMO is not undertaking to render
professional or other services for or on behalf of any person or entity. Nor is IAPMO
undertaking to perform any duty owed by any person or entity to someone else. Anyone
using this document should rely on his or her own independent judgment or, as appropriate,
seek the advice of a competent professional in determining the exercise of reasonable care
in any given circumstances.

Updating IAPMO Codes

Users of IAPMO codes should be aware that IAPMO codes may be amended from time to
time through the issuance of Tentative Interim Amendments or corrected by Errata. IAPMO
codes consist of the current edition of the document together with any Tentative Interim

Amendment and any Errata in effect.

In order to determine whether an IAPMO code has been amended through the issuance of
Tentative Interim Amendments or corrected by Errata, please visit the IAPMO Group codes
information pages on IAPMO’s website (www.iapmo.org). The codes information pages
provide a list of IAPMO codes with up-to-date, specific information including any issued
Tentative Interim Amendments and Errata.

To access the codes information pages for a specific code, go to http://codes.iapmo.org to
select from the list of IAPMO codes. For Tentative Interim Amendments, go to the standard
council decisions. For Errata, select the archived revision information.

Full document details: IAPMO ANSI UMC 1-2021 scan
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Origin and Development

The industry has long recognized the advantages of a statewide adopted mechanical
code. The first edition of the Uniform Mechanical Code® (UMC®) was adopted by IAPMO
in 1967. The widespread use of this code over the past five decades by jurisdictions
throughout the United States and internationally is testament to its merit.

Publishing of the 2003 Uniform Mechanical Code was a significant milestone because it was
the first time in the history of the United States a mechanical code was developed through a
true consensus process. The 2021 edition represents the most current approaches in the
mechanical field and is the seventh edition developed under the ANSI consensus process.
Contributions to the content of this code consists of diverse interests as consumers,
enforcing authorities, installers/maintainers, labor, manufacturers, research/standards/testing
laboratories, special experts, and users.

The Uniform Mechanical Code provides consumers with complete requirements for the
installation and maintenance of heating, ventilating, cooling, and refrigeration systems,
while, at the same time, allowing latitude for innovation and new technologies. The public
at large is invited and encouraged to take part in IAPMO’s open consensus code

development process. This code is updated every three years. The Uniform Mechanical
Code is dedicated to all those who, in worl ) achieve “the ultimate mechanical code,”
have unselfishly devoted their time, effort, and personal funds to create and maintain this,
the finest mechanica! code in existence today.

The Uniform Mechanical Code updates every three years in revision cycles that begin
twice each year that takes two years to complete.

Each revision cycle advances according to a published schedule that includes final dates

for all major events and contains four basic steps as follows:
1. Public and Committee Proposal Stage

2. Comment Stage.

3. Association Technical Meeting;

4. Council Appeals and Issuance of Code.

IAPMO develops “full consensus”™ codes buill on a foundation of maximum participation
and agreement by a broad range of interests. This philosophy has led to producing
technically sound codes that promote health and safety, yet do not stifle design or
development.

It is important to stress that the process remains committed to the principles of consensus
code development where consensus Technical Committees and Correlating Committees
revise codes. The public and membership is offered multiple opportunities to debate,
provide input and raise concerns through Amending Motions at the annual Assembly
Consideration Session. Anyone may submit an appeal related to the issuance of a
document through the IAPMO Standards Council.

The 2021 Uniform Mechanical Code is supported by the Mechanical Contractors
Association of America (MCAA), the Plumbing-Heating-Cooling Contractors National
Association (PHCC-NA), the United Association (UA), and the World Plumbing Council
(WPC). The presence of these logos, while reflecting support, does not imply any
ownership of the copyright to the UMC, which is held exclusively by IAPMO. Further, the
logos of these associations indicate the support of IAPMO’s open consensus process
being used to develop IAPMO'’s codes and standards.
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FOREWORD FORMAT OF THE UNIFORM MECHANICAL CODE

The addresses of the organizations are as follows: The format of the Uniform Mechanical Code (UMC) arranges each chapter in accordance with a
ASSE - 18927 I-_|ickory Cfeek Drive,_Suite 220 * Mokena, IL 60448 « (708) 995-3019 specific subject matter. However, Chapter 3 is dedicated to general requirements that are
MCAA — 1385 Piccard Drive * Rockville, MD 20850 * (301) 869-5800 applicable to every chapter. The subject matters are divided as follows:

PHCC-NA — PO Box 6808 * Falls Church, VA 22040-6808 * (800) 533-7694
RPA — 18927 Hickory Creek Drive, Suite 220 « Mokena, IL 60448 » (877) 427-6601

UA — Three Park Place * Annapolis, MD 21401 » (410) 269-2000 CHAPTERS SUBJECTS
WPC - World Plumbing Council Secretariat, Auf der Mauer 11 » Postfach CH 8021 * Zurich — _
Switzerland » www.WorldPlumbing.org 1 Administration
2 Definitions
Adoption -
The Uniform Mechanical Code is available for adoption and use by jurisdictions in the 3 General Regulations
United States and Internationally. Its use within a governmental jurisdiction is 4 Ventilation Air
accomplished through adoption by reference in accordance with applicable jurisdictional
laws. At adoption, jurisdictions should insert the applicable information in bracketed words 5 Exhaust Systems
in the sample ordinance. The sample legislation for adoption of the Uniform Mechanical 6 Duct Systems
Code on page xi provides key components, regulations and resolutions. = Combustion Ar
Revision Markings 8 Chimneys and Vents
Solid vertical lines in the margins indicate a technical change from the requirements of the - W T R T O Y e
2018 edition. An arrow (=e=) in the margin indicates where an entire section, paragraph, e it & ), o
exception, figure, or table has been deleted, or an item in a list of items or a table has been 10 Boilers and Pressure Vessels
deleted. - — g Nt
| nelrigeration
A double right angle (<() in the margin indicates that the text or a table has been relocated Hydronics

within the code. The table found on page xiii points out the relocations in the 2021 edition Y A | : ' T
A : 3 Fuel Gas Pi
of the Uniform Mechanical Code ' s Fiping

4 Process Piping

TIA TIA indicates that the revision is the result of a Tentative Interim Amendment.

TIA 15 Solar Energy Systems

na For further information on tentative interim amendments see Section 5 of the IAPMO )
TIA Regulations Governing Committee Projects available at http:/codes.iapmo.org/ Stationary Power Plants
7 Referenced Standards -~
A reference in brackets [ | following a section or paragraph indicates material that has been - - - - — ~
r— A e N e s e e § pign = . Appendix A Residential Plans Examiner Review
extracted fron her document. A reference in brackets { } following a section or el W o =
, , , Farm for HVAC System Design
paragraph indicates material that has been extracted from another document and has been : ‘Al A ssataidiEaivARis s kbl
modified further by the Technical Committee. This reprinted material is not the complete Appendix B Procedures (o be Foilowed (0 Fiace
and official position of the source document on the referenced subject that is represented Gas Equipment in Operation
by the standard in its entirety. Material contained in this document that is taken or extracted Appendix C Installation and Testing of Qil (Liquid)
from NFPA standards is used with permission of the National Fire Protection Association. Fuel-Fired Equipment
This material is not the complete and official position of the NFPA on the reference subject, Appendix D Fuel Supply: Manufactured/Mobile
which is represented solely by the relevant standard in its entirety. NFPA standards can be Home Parks and Recreational Vehicle
accessed at www.nfpa.org. In addition, this extracted material may include revisions or Parks
modifica}tionfs developeq tﬁrough IAPMO’s stanqards development process. Therefore, Appendix E Sustainable Practices
NFPA disclaims responsibility for the content of this Code. Appendix F Geothermal Energy Systems
Text that is extracted pursuant to IAPMO’s Extract Guidelines, but outside of the regular Appendix G Sizing of Venting Systems and Outdoor
revision process is denoted with the use of the source document in the margin. This text is Combustion and Ventilation Opening
not fully processed by IAPMO in accordance with ANSI's public announcement consensus Design
requirements for an American National Standard (ANS) nor approved by ANSI's Board of Appendix H Example Calculation of Outdoor Air
Standards Review. The next revision cycle processes such text in accordance with those Rate
requirements.
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FORMAT OF THE UNIFORM MECHANICAL CODE

The following is a summary of the scope and intent of the provisions addressed within the chapters and appendices of the
Uniform Mechanical Code:

Chapter 1 Administration.

Chapter 1 regulates the application, enforcement, and administration of subsequent requirements of the code. As well as
establishing the scope of the code, this chapter is concerned with enforcing the requirements contained in the body of the
code. A mechanical code, as with any other code, is intended to be adopted as a legally enforceable document to safeguard
health, safety, property and public welfare. The code cannot be effective without satisfactory provisions for its administration
and enforcement. The Authority Having Jurisdiction is to review the proposed and completed work and to decide whether a
mechanical system conforms to the code requirements. As a public servant, the Authority Having Jurisdiction enforces the
code in an unbiased, proper manner. The design professional is responsible for the design of a safe mechanical system. The
contractor is responsible for installing the system in accordance with the plans.

Chapter 2 Definitions.
To maintain consistency and encourage the use of common terminology, Chapter 2 establishes definitions to provide clarity of
terms and promote the use of a common Ianguage throughout the code. Understanding definitions within the context of their

application enables greater collaboration, efficiency, standardization and =--__';:_..rv:3=_|z|-_'-! n applying and enforcing terms used
throughout the code. Codes are lechnical documents, .--.:.-i every term can impact the meaning of the code text. Terms not
defined have a normally acca-;-'.-a-fi meaning

Chapter 3 General Regulations.

Chapter 3 regulates the general requirements, not specific 1o other chapters, for installing mechanical systems. Many
regulations are not specific mechanical requirements, but relate to the overall mechanical system. This chapter contains
safety requirements for appliance location and installation, appliance and system access, condensate disposal, and
clearances to combustibles, and return or outside air used in mechanical systems. Listing method of approval, based on
applicable nationally recognized standards, for the safe and proper installation of mechanical systems is essential to ensure

protection of public health, safety. and welfare. The safety requirements provide protection for piping, material, and structures,
with provisions for installation practices, removing stress and strain of the pipe, sleeving, and hanger support. The building’s
structural stability is protected by the regulations for cutting and notching of structural members.

Chapter 4 Ventilation Air.

Chapter 4 regulates the minimum requirements for ventilation air supply. exhaust, and makeup air for spaces within a building.

Building ventilation is one impua;a.'u faclor allecling the .u.m.u....i"..p Lelween airborme ransmission of respiratory infections
and the health and productivity of workers. Ventilation air may be composed of mechanical or natural ventilation, infiltration,
recirculated air, transfer air, or a suitable combination of that. Providing a comfortable and healthy indoor environment for
building occupants is of primary concern. When considering how much ventilation should be supplied, typical and unusual
significant sources of indoor poliution need to be controlled. Areas such as kitchens, bathrooms, and laundries are all built to
allow specific functions. These spaces produce pollutants such as moisture, odors, volatile organic compounds, particles, or
combustion byproducts. The purpose of local exhaust is to control concentrates of these pollutants in the room into which they
were emitted in and to reduce the spread of the pollutants into other parts of the occupancy. Local exhaust ventilation is the
source control for pollution that is expected in certain rooms. Using local exhaust to extract contaminants before they can mix
with the indoor environment is essential.

Chapter 5 Exhaust Systems.

Chapter 5 regulates the minimum requirements for exhaust systems. Chapter 5 contains two parts: part | provides exhaust
requirements for environmental air ducts and product conveying ducts; part Il provides exhaust requirements for commercial
kitchens. Environmental air ducts include exhaust ducts used for transporting the air from domestic kitchens, bathrooms, and
clothes dryers. Systems that carry nonabrasive exhaust, such as smoke, moderately abrasives such as sawdust, and high
abrasives such as manganese or acid vapors use product-conveying ducts. Part Il provides the minimum fire safety
requirements related to the design, installation, inspection, and maintenance of grease-type operations, such as cooking, for
both fuel-gas and solid fuel. Cooking produces a significant amount of smoke, fumes, vapors, heat, and other pollutants.
Therefore, acceptable kitchen ventilation is necessary to provide the occupants protection from smoke, unpleasant odors,
pollutants, dangerous gases, and to prevent fires from the build-up of grease. There are two types of exhaust hoods (Type |
and Type ll) used in commercial kitchen applications. Type | hoods are intended to be installed above equipment or

FORMAT OF THE UNIFORM MECHANICAL CODE

appliances that generate grease or smoke. Type |l hoods are intended to be installed above equipment or dishwashers that
generate steam, heat, or products of combustion, or where grease or smoke is not present. Type Il hood exhaust system
requirements are addressed in Section 519.0.

Chapter 6 Duct Systems.

Chapter 6 regulates requirements for ducts and plenums that are portions of a heating, cooling, absorption or evaporative
cooling, or exhaust system. This chapter contains material and installation requirements for metal, gypsum, factory-made,
flexible, and plastic ducts. It also contains fire protection requirements, smoke dampers, and automatic shutoff for the
building’s air distribution system.

Chapter 7 Combustion Air.

Chapter 7 regulates combustion air requirements for the ventilation and dilution of flue gases for appliances installed in
buildings. It applies to fuel-gas appliances except for direct vent appliances and clothes dryers. Chapter 5 provides makeup
air for clothes dryers. Chapter 7 provides acceptable methods for supplying satisfactory combustion air to ensure proper
combustion. Combustion air can be supplied by using indoor combustion air or by introducing the air from the outdoors.

Combustion is the rapid oxidation of fuel 10 release energy. The oxygen required to release the energy from the fuel normally
comes from the air. Incomplete combustion of fuel occurs when inadequate oxygen is provided to the appliance. Combustion
is needed to provide ventilation cooling for the casing and internal controls. When a lack of oxygen occurs, some of the
carbon is not oxidized, and carbon monoxide forms

Chapter 8 Chimneys and Vents.

Chapter 8 regulates the installation, design, and construction of venting systems for fuel-burning appliances. The provisions
addressed within this chapter follow procedures an installer would use to design or evaluale a venting system. Many
requirements apply to the design and construction of venting systems, chimneys, installation of gas vents, and the sizing of
venting system for a Category | appliance. Sizing venling systems require rigorous engineering calculations. However, the
venting sizing requirements and sizing tables in this chapter already perform the calculations for the benefit of the end user.

Combustion appliances produce products of incomplete combustion, including potentially harmful carbon monoxide (CO). It is
desirable to vent these products to the ouldoors. Although the gas Is clean-burning fuel, the products of combustion must not
be allowed to collect within a building

Chapter 9 Installation of Specific Appliances.

Chapter 9 regulates the minimum requirements for the design, construction and installation of specific appliances. The
provisions address the minimum requirements for gas-fired appliances, oil-fired appliances, wood-fired appliances, and
electric-type appliances. In addition to the requirements of this chapter, appliances are also required to comply with the
general requirements of Chapter 3.

Chapter 10 Boilers and Pressure Vessels.

Chapter 10 regulates the construction, installation, operation, repair, and alteration of boilers and pressure vessels. A low-
pressure boiler provides steam at a pressure that does not exceed 15 psig, a gauge pressure more than 160 psi (1103 kPa)
or heats water to a temperature more than 250°F (121°C). Potable water heaters are free from the requirements of Chapter
10 as they are within the scope of the Uniform Plumbing Code (UPC).

Pressure vessels store large amounts of energy and must comply with ASME Boiler and Pressure Vessel Code (BPVC)
Section VIII. The stored energy must be contained to prevent disastrous failures. Boilers must comply with ASME BPVC
Section |, ASME BPVC Section IV, or NFPA 85. Installing a safety relief valve and expansion tank prevents pressures in the
tank from exceeding the design threshold.

Chapter 11 Refrigeration.

Chapter 11 regulates the design, installation, and construction requirements of refrigeration systems and the installation and
construction of cooling towers. Refrigeration is a method used for achieving heat transfer to cool spaces. Refrigerants are the
most common medium used to transfer the heat energy from the low-temperature level to the high-temperature level. Table
1102.3 lists the most commonly used refrigerants and is labeled by a number. The concentration limits provided in Table
1102.3 are useful for the quantity of refrigerant required to cool a volume of space safely.
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FORMAT OF THE UNIFORM MECHANICAL CODE

A major milestone reached in the industry was the introduction of lower flammability refrigerants such as A2L and B2L. The
industry's concerns to address lower Global Warming Potential (GWP) refrigerants led to the development of these lower
flammability refrigerants. Chapter 11 does not only include these lower flammability refrigerants in Table 1102.3, but it also
contains specific A2L and B2L provisions to address the precautions necessary for the proper use of these products.

In addition, Chapter 11 addresses other minimum requirements for refrigeration systems such as refrigeration machinery
rooms (including ventilation), relief valves, and pressure vessels. Apart from refrigerants, the chapter also addresses minimum
requirements for systems that use other mediums such as ammonia and brine systems. For ammonia systems, such systems
are required to comply with IIAR 2, lIAR 3, IIAR4, and IIAR 5.

Chapter 12 Hydronics.

Chapter 12 regulates hydronic systems that are part of heating, cooling, ventilation, and conditioning systems. Such piping
systems include steam, hot water, chilled water, steam condensate, and the ground source heat pumps systems. The ground
source heat pumps provisions in this chapter apply to the hydronic portions of the system. It is worth noting Appendix F
addresses added provisions for ground source heat pumps for geothermal energy systems.

Materials for piping and tubing must meet the working temperature and pressure of the system. In addition, materials must be
compatible with the transfer medium to prevent deformation, bursting, or any chemical action between the material and the
transfer medium. The allowable joining methods for piping or tubing are provided for application and enforcement purposes.

Chapter 13 Fuel Gas Piping.
Chapter 13 regulates gas piping systems in a building, structure or within the property lines of buildings up to 5 psi. Gas piping
systems must supply the minimum volume of gas required by each gas appliance o perform their proper operation under
working conditions without exceeding the maximum pressure specified by each manufacturer. Because of the hazards
associated with fuel gas, it is important to ensure the gas system has been inspected and tested, and that it is safe to turn on
the gas supply to the building

Chapter 14 Process Piping.

Chapter 14 regulates process piping that typically is found in refineries. Process piping is considered the piping or tubing
portion that transports liquid or gas, which is used directly in research, laboratory. or production process. This chapter may be
used with another chapter of the code. For example, refrigeration piping, fuel gas piping, or fuel oil piping may need to comply
with this chapter for process piping and the applicable chapter for materials, design, and installation.

Chapter 15 Solar Energy Systems.

Chapter 15 refers the user to the Uniform Solar, Hydronics and Geothermal Code (USHGC) for installations about solar
energy systems. Reference is also made to Section 1203.0 as the heat source provisions are applicable to solar energy
systems.

Chapter 16 Stationary Power Plants.

This chapter provides minimum requirements for stationary fuel cell power plants. A fuel cell is a device that produces
electricity by a chemical reaction. Fuel cells have been used mostly for satellites. However, the costs of fuel cells have
decreased to a point where they are now economically attainable. With the increase in electricity costs, fuel cells are being
considered as an alternative for producing electricity.

Chapter 17 Referenced Standards.

Chapter 17 provides two comprehensive tables with referenced standards. The standards listed in Table 1701.1 are applied as
indicated in the applicable reference section(s). A list of additional approved standards, publications, practices, and guides that
are not referenced in specific sections appear in Table 1701.2.

Referenced standards set forth specific details of accepted practices, materials specifications, or test methods in many
specialized applications. Standards provide an efficient method of conveying complex information and specifications on the
performance requirements for materials, products, systems, application, and installation. The manner and purpose for a
standard’'s use and, in turn, code compliance, must be definitive in all references to the standard. If the standard is intended to

FORMAT OF THE UNIFORM MECHANICAL CODE

be a requirement for judging code compliance, the code must state its intent for use. The standard should adequately address a
defined need and at the same time specify the minimum performance requirements, technical characteristics and methods of
testing, and required test results.

The referenced standards tables are organized in a manner that makes it easy to find specific standards in alphabetical order,
and by acronym of the publishing agency of the standard. The tables list the title of the standard, the edition, and any
addenda. Contact information for each publishing agency is provided at the end of the chapter.

Appendix A Residential Plans Examiner Review Form for HVAC System Design.
A residential plans examiner review form is located in this appendix as an example to assist users in identifying whether the
HVAC system has followed the approved procedures for system design (loads, equipment, and ducts).

Appendix B Procedures to be Followed to Place Gas Equipment in Operation.

Appendix B provides requirements for the procedures that apply after an appliance is installed in place, piped, and connected
to its venting system. The requirements include adjusting the burner input, air adjustments, verifying operation of safety
shutoffs, automatic ignition, and protective devices. checking draft for vent-connected appliances. and operating instructions.

Appendix C Installation and Testing of Oil (Liquid) Fuel-Fired Equipment.
Appendix C governs the installation, testing, or repair of oil or liquid fuel-burming equipment used in buildings or structures and
equipment.

Appendix D Fuel Supply: Manufactured/Mobile Home Parks and Recreational Vehicle Parks.

The provisions of this appendix apply (o the fuel gas piping systems of mobile home and recreational vehicle parks. These
provisions also apply to the use, maintenance, and installation for supplying fuel gas for accessory buildings or structures, and
building components.

Appendix E Sustainable Practices.

This appendix provides a comprehensive set of technically sound provisions that encourage sustainable practices and works
toward improving the design and construction of mechanical systems that result in a positive long-term environmental impact.
Environmental sustainability is important because It involves natural resources that human beings need for economic or
manufactured capital. Their sustainability is defined by their rellance on Infinitely availlable resources that are naturally

occurring, constant, and free to access

Appendix F Geothermal Energy Systems.

Appendix F regulates the design, installation, construction and location of geothermal energy systems. In order to properly design
a geothermal system, it is important to know the seasonal variation in the soil temperature, as well as the soil's inherent capability
to store and transmit heat, namely its heat capacity and thermal conductivity.

Materials for piping and tubing must meet the working temperature and pressure of the system. In addition, materials must be
compatible with the transfer medium to prevent deformation, bursting, or any chemical action between the material and the transfer
medium. The allowable joining methods for piping or tubing are provided for application and enforcement purposes.

Appendix G Sizing of Venting Systems and Outdoor Combustion and Ventilation Opening Design.

Appendix G provides added information on the sizing of gas vents. This appendix is useful to the end user for the proper
sizing of venting systems. A series of examples are given that show how to use the tables and other requirements of Chapter
8. In addition, Appendix G shows an example of how to determine the required combination of indoor and outdoor combustion
air opening sizes for appliances under Chapter 7. The combustion air example also provides a table that contains the required
volume of space per the appliance Btu/h input based on the standard method.

Appendix H Example Calculation of Outdoor Air Rate.
Appendix H gives an example of how to calculate the required outdoor air rate under Chapter 4.
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SAMPLE LEGISLATION FOR ADOPTION OF THE UNIFORM MECHANICAL CODE COMMITTEE ON UNIFORM MECHANICAL CODE

These lists represent the membership at the time the Committee was balloted on the final text of this edition. Since that time, changes in the

The Uniform Codes are designed to be adopted by jurisdictions through an ordinance. Jurisdictions wishing to membership may have occurred.
adopt the 2021 Uniform Mechanical Code as an enforceable regulation governing mechanical systems by IAPMO Standards Council
reference should ensure the legal basis under which adoption and implementation are included in the ordinance. Bill Erickson, Chairman

. . . . . . . CJ Erickson Plumbing Company [U]
The following sample ordinance is a guide for drafting an ordinance for adoption that addresses key components

regulations and resolutions. JT Baca, State of New Mexif:o [E] . Linden Raimer, Raimer Consghing Services, LLC [U]
Carl Crimmins, MN State Pipe Trades, Retired [SE] Ron Rice, City of St. Paul, Retired [C]
ORDINANCE NO. James Majerowicz, Plumbers JAC LU 130 [L] Robert “Bud” Riestenberg, Piping Systems, Inc. [U]

An ordinance of the [JURISDICTION] adopting the 2021 edition of the Uniform Mechanical Code, regulating and Rt TYOspal, Frospeal-Coraiting Services |G}

controlling the design, construction, quality of materials, erection, installation, alteration, repair, location, Nonvoting '
relocation, replacement, addition to, use or maintenance of mechanical systems in the [JURISDICTION]; Gabriella M. Davis, Secretary _ N Hugo Agullar, Recording Secretary _ B
providing for the issuance of permits and collection of fees therefor: repealing Ordinance No. of the International Association of Plumbing and Mechanical Officials International Association of Plumbing and Mechanical Officials
[JURISDICTION] and all other ordinances and parts of the ordinances in conflict therewith. IAPMO Uniform Mechanical Code Technical Committee
Harvey Kreitenberg, Chairperson
The [GOVERNING BODY] of the [JURISDICTION] does ordain as follows: Harvey Kreitenberg & Associates [SE]
Section 1 Codes Adopted by Reference. That certain documents, three (3) copies of which are on file in the ::;:f:;:l’lg Sy(;'aﬁa;j;i?ﬁ;:; ll—lEiating M) 'é:h:o:':l:: ::; zfnﬁtgznﬁlr&ciiﬁrgnw]Contractors National
office of the [JURISDICTIONS KEEPER OF RECORDSI and the [JURISDICT?ON], being marked and ' . R - Aeociation (BMAGNAY
designated as the 2021 Uniform Mechanical Code. including Appendix Chapters [FILL IN THE APPENDIX B Benkowani, United Aasociabon (1 | Assocaion \OMAONA) lYsrLl
CHAPTERS EEING _,=:\__;-c'_; PTED], as ru._lt._ shed by !he International ‘. ociation of Plumbing and Mechanical B pstge. Nationd) 1T 14 J Pr Loy plate o l""'”l ~Livision of Building & Safety [E]
Officials. be and is hereby adopted as the Code of the | IURIS [,l . \".'N] in the State of [STATE NAME] Richard Church, Plastic Pipe & Fittings Association (FEFA) [M] Ralph Koerber, Air Duct Council [M]
regulating and controlling the design, construction, quality of materials, erection, installation, alteration, repair, g:::: g::::’ inge:qh:s;anla\f;::e;l:éc:; 1 O E;];Crnf:rw,: 1 J Pflj .':tute (PPOSE]
location, relocation. replacement, addition to, use or mantenance of mechanical systems as herein provided; U, pack S5 A e lan,, <4 g (e o ]
i P g Eib—— e e 75 =] : Jay Egg, EggGeothermal Consulting [SE Phil Ribbs, PHR Consultants [SE
providing for ! me‘ of permits and collection of fees therefor; and each and all of the regulations, Pennie Feehan. Copper Development Association (CDA) T Donald Cary Smith, Sound Geothermal Corporation [SE]
provisions, penalties, +c nditions and terms of such 2021 Uniform M-L'--:'- inical Code on file in the office of the B on Gunzner‘ Airprslovementzn d Con;--_l ﬁol ione | Dm;"fl.am'_v;jtl_. o W P
| I reterre 10, & ‘t'.‘- c € ’ H C i i i i : T : g
[JURISD!CT!C. | are h ,by, erred to, adopted, and made a par nereol. as if fully set out in this ordinance. International (AMCA) [R/S/T] April Trafton, Donald Dickerson & Associates [SE]
Section 2 Modifications. The following sections are hereby revised: John Hamilton, Testing Adjusting and Ba/ancing Phil Trafton, American Society of Heating, Refrigerating &
Section 101.1. Insert: [NAME OF JURISDICTION] Bureau (TABB) [R/S/T] Air-Conditioning Engineers (ASHRAE) [R/S/T]
Section 104.5. Insert: [APPROPRIATE FEE SCHEDULE) Shawn Hargis, City of Los Angeles Depariment of Chris Van Rite, Air Distribution Institute (ADI) [M]
Building & Safety [E] Randy Young, Northern CA Valley Sheet Metal Industry JATC [L]

Section 3 Conflicting Ordinances Repealed. That Ordinance No. of [JURISDICTION] entitled Alternates
[TITLE OF THE ORDINANCE OR ORDINANCES IN EFFECT AT THE PRESENT TIME SO THAT THEY WILL BE K a e s T Orric Ai kit hrnd CAnt it :

S —— - c g ; § evin Brown, City of Los Angeles Department of Building [im Orris, Air Movement and Control Association International
REPEALED BY MENTION] and all other ordinances or parts of ordinances in conflict herewith are hereby repealed. & Safety [E] (AMCA) [R/S/T]
Section 4 Preemption. [JURISDICTION] hereby fully occupies and preempts the entire field of regulation of Michael Cudahy, Plastic Pipe & Fittings Association (FEEA) [M] James Pavesic, United Association [L]
design, consiruciion, qualily of maleriais, ereciion, insiailaiion, aiieration, repair, location, relocation, Micah Dawson, Air Distribution Institute (AD1) {1/} Gliitg Fuch, Natoral Enorgy Managemont Insiiiis (NER) (ForT)
replacement, addition to, use or maintenance of mechanical systems; and provision for the issuance of permits Mat Hattich, UA Local 342 [L] . Robert Sewell, Plumbers & Steamfitters Local 159 [L]
and collection of fees therefor; within the boundaries of [JURISDICTION]. [AS APPROPRIATE] Cities, towns, David Ledda, City/County of San Francieco, CA [E] Jésoh Shelton, Ar Duct Goundll M] |
and counties or other municipalities may enact only those laws and ordinances relating to this field as Chuck White, Plumbing Heating Cooling Contractors (PHCC) [I/M]
specifically authorized by state law and consistent with this ordinance. Local laws and ordinances that are Nonvoting
inconsistent with, more restrictive than, or exceed the requirements of [ORDINANCE NO.] shall not be enacted Heath Dehn, NFPA [R/S/T] Laura Moreno, NFPA [R/S/T]
and arefhere:y_expressly preempted and reFeaIed, regardless of the nature of the code, charter, or home rule Zalmie Huss’eln, IAPMO Staff Liaison David Straub, ,EX-OffiCiO IAPMO [E]
SIS OF SLICTY G toWm, DOURTY, OF muUnIcipalty, COMMITTEE MEMBERSHIP CLASSIFICATION ABBREVIATIONS
Section 5 Severability. That if any section, subsection, sentence, clause or phrase of this ordinance is, for any These classifications apply to Technical Committee members and represent their principal interest in the activity of a committee.
reason, held to be unconstitutional, such decision shall not affect the validity of the remaining portions of this _ _ )
ordinance. The [GOVERNING BODY] hereby declares that it would have passed this ordinance, and each M Manufacturer: A representative of a maker or marketer of a product, assembly or system, or portion thereof, that is affected by the

' standard.

section, subsection, clause or phrase thereof, irrespective of the fact that any one or more sections, subsections,

sentences, clauses and phrases be declared unconstitutional. User: A representative of an entity that is subject to the provisions of the standard or that voluntarily uses the standard.

U
I/M  Installer/Maintainer: A representative of an entity that is in the business of installing or maintaining a product, assembly or system

Section 6 Legal Notice. That the [JURISDICTION'S KEEPER OF RECORDS] is hereby ordered and directed to affected by the standard.
cause this ordinance to be published. (An additional provision may be required to direct the number of times the L Labor: A labor representative or employee concerned with safety in the workplace.
ordinance is to be published and to specify that it is to be in a newspaper in general circulation. Posting may R/S/T Research/Standards/Testing Laboratory: A representative of an independent research organization; an organization that develops
also be required.) codes, standards or other similar documents; or an independent testing laboratory.
. - . E Enforcing Authority: A representative or an agency or an organization that promulgates and/or enforces standards.
Section 7 Violations and Penalties. INCORPORATE PENALTIES FOR VIOLATIONS] C Consumgr: A persyon whg is, or represents, 318 u?;imate pu?chaser of a prgduct, gystem, or service affected by the standard, but who is
Section 8 Effective Date. That this ordinance and the rules, regulations, provisions, requirements, orders and not included in the User classification.
matters established and adopted hereby shall take effect and be in full force and effect [TIME PERIOD] from and SE  Special Expert: A person not representing any of the previous classifications, but who has special expertise in the scope of the standard or
after the date of its final passage and adoption. portion thereof.
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SECTION RELOCATION

‘_ 2021 Location
206.0 Ceiling Radiation
Damper

206.0 Combination Fire/Smoke |
Damper

305.2

305.3-305.5
402.1.2

403.5.1

403.5.1.2

403.5.2
507.2.1-507.2.6
508.2.3,508.2.4
510.3.6.1

5103.6.2

512.3.3

512.3.5

513.1.2
513.2.5.2-513.25.7
513.34,513.35
513.7
513.8-513.12
51442 -5144.15
602.4.1, 602.4.2
602.5, 602.6

603.3.1

603.4

603.5-603.7
603.7.1.1 -603.7.1.5
603.8, 603.9

Table 603.9.1
603.9.2

603.10 - 603.12
603.13.2 -603.13.3
603.13.4

603.13.6

604.1 - 604.4
605.0 - 609.1
802.34

802.6.1(2) — 802.6.1(7)
802.6.1.1

802.7.4(1) - 802.7.4(3)
903.2.5,904.2.6
904.2.7
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2018 Location

205.0 Ceiling Radiation
Damper

205.0 Combination Fire and
Smoke Damper

303.13
30523054

402.1.3
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403.5.4

507.2(1) - 507.2(6)
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2101 6 Fa

cention
i
“i Y 1]
y ')
51 3

603.6 - 603.8
603.3.1 - 6033.2.3
603.9, 603.10
‘Table 603.10

603.10.1

603.11 - 603.13
904.2.7-904.2.8

903.2.5

93155
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604.0 - 608.1
802.3.4.1

802.6.1.1 - 802.6.1.6
802.6.1.7
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903.2.6,904.2.7

904.2.9

_ 2021 Location
904.7 -904.13

914.3.1,914.3.2
920.4.3

1217.6

1217.7 - 1217.8.2
1220.4 - 1220.5

Table 1220.4.1

1308.5.3.2 - 1308.5.3.5

‘Table 1308.5.6.2
'1308.5.6 - 1308.5.7.1

1308.5.7.4, 1308.5.7.5
1308.5.8 —1308.5.10.5
| 308, 1308.7.7
1308 10.¢

1308.11 = 1308141

13103

13103.2-1310.10.1.1

lable 1310.3.5.1

1310.3.3

1311.4—13]
E 503.5.3(3)
E503.5.11.1

E503.5.11.2 -
E 503.5.11.23

F101.4

F 101.10
F101.11
F101.5-F 1019
F 104.2

Table F 104.2

F 1043
‘Table F 104.3

F 106.0 - F 106.8
F 108.16
F 109.3

:Appendix G

Appendix H

2018 Location

904.8 — 904.14
914.3.2,914.3.3
92044
1217.53

1217.5.4 - 1217.6.2

1220212203
Table 1220.2.1

1308.5.3.1 - 1308.5.3.4

‘Table 1308.5.7.2

1308.5.7 - 1308.5.8.2

1308.5.8.3, 1308.5.8.4
1308.5.9 - 1308.5.11.5

1308.7.7, 1308.7.8

1308.7.6
1308.10 - 1308.13.1

1310.2

1308.5.6

1310.2.1 - 1310.9.1.1,
Table 1310.2.4.1

1310.2.2

13102.2.1

1310.2.3

1310.2.4
131024.1

1311.3-1311.6.1

E5035.3.1
E5035.11.1.1

E 503.5.11.1 -
E 503.5.11.2.2

E 5054
E508.11

E 508.12

E 508.5 — E 508.9
E 5055

Table E 505.5

E 505.6
Table E 505.6

E 507.0-E 507.8

E 5092

E 508.10
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xiii

Xiv

Documents

Document Sharing Hub



http://www.avadocuments.com/doc/iapmo-ansi-umc-1-2021-scan
http://www.avadocuments.com/doc/iapmo-ansi-umc-1-2021-scan

TABLE OF CONTENTS

TABLE OF CONTENTS 305.0 Location ..................... 26 314.0 Balancing . ................... 30
305.1 Installation in Residential Garages. . 26 314.1 RENETAL. . oos vaann svwasn vwans s 30
305.2 PR LERBIOIT o 0 o mosmmacaom s 27 315.0 Louvers in Hurricane Prone
305.3 Flood Hazard Areas . ........... 27 Regions ..................... 30
CHAPTER 1 ADMINISTRATION ............. 1 107.2 Limitations of Authority . .......... 6 305.4 Elovator Shaft . . . . oo e e oo sseos 57 315.1 GOl oo o s v s 30
101.0 General....................... 1 Table 104.5 Mechanical Permit Fees. ......... 7 305.5 Drainage Pan ................. 27 316.0 Protection of Piping, Tubing,
i Material UCTIes ;..i.u 1
101.1 R s v i s s ses 1 306.0 At Contol DOVvIEss ... ... o7 aterials, and Structures 3
101.2 SCOPE .« v 1 CHAPTER 2 DEFINITIONS. . .....covveunnn.. 9 306.1 T o7 316.1 GONOMAL. .« wuwn sutwan wuimms s 31
101.3 PUDOBE . o ooiin cwiwn sesin siaa 1 201.0 General. . . ... 9 307.0 Labeling . ...\ o7 316.2 Installalltion e e e 1 31
101 .4 Unconstltutlonal ---------------- 1 201 .1 App[icabil“y .................... g 307.1 Fuei_Burning Appliances """""" 27 316'3 hcdzrcrrol::'zg‘alEéoasr:-?ang’eand 31
101. NRHBAIY < s v saws s s 1 initi . ; e g ORI BRI v s v
122 z Aa C:Ityb'l'ty 1 202.0 Definition of Terms . . ............ 9 307.2 Electric Heating Appliances . . . . . . 28 — Protecively Coated Piis -
. ppicabiity. . ........... ..., 202.1 General: ... aains dee dRlEnG 9 307.3 Heat Pump and Electric Cooling ’ ) ) T
102.1 Conflicts Between Codes . . . ... ... 1 AppIIANCES - . v v 28 316.5 Fire-Resistant Construction . . . ... 31
1022 Existing Installations............. 1 CHAPTER3 GENERAL REGULATIONS. ... .. 23 307.4 Absorption Units . .. . .. ......... 28 =108 S0l NaBPR8S .o crivivo ominn o i
102.3 Maintenance.................... 1 301.0 General...................... 23 308.0 Improper Location. ... ........... 28 il S?ee“e: """"""""""" ol
e A i DS, 301.1 Applicability. . . ................ 23 308.1 General. ............cooee.n.. 28 S S PR 2:
enovations, or Repair: : 16.¢ Structural Members ............
{005 Haalii - ' 301.2 APPIOVED .. <o v v winvins wagsisia » 23 309.0 Workmanship . 28 ) ['[ ) fem els ;
: ealth and Safety........ ‘- i 316.10 Rod OMIG cirs csirrna s e
6 -\ 301.3 Dasign of Equipment .. ......... 23 309.1 Engineering Practices o8 = \ prIOlngG 31
! es in Building Occupancy 16 Vetal Collars. . .......ovvvvvnnn
- . : 301.4 Electrical Connections .. ........ 23 309.2 Concealing Imperfections 28 4 ™ 3
102.7 Moved Structures . : | Trenching, Excavation, and
102.8 Appendic 301.5 Oll-Burning Appliances. ......... 23 309.3 Installation Practices. 2 5 ' 31
. aices L= L e S R T T R
103.0 Dutles and BéWers of the 1 Fersonnel Protection ........... 23 310.0 Condensate Wastes and Control .. 28 h a1
Authority Having Jurisdiction - 802.0 Materials — Standards and i Goncensate Disposgy e 317.2 Tunneling and Driving. .. ........ 31
2l Al Nntro 2R
103.1 General. I SN SVER B4 > AROMBIBS . < vvionw silalive exlaless » 23 310.2 Condensate Control : A 8 5173 Open Trenches. . .. on v v 31
103.2 Liability S 2 302.1 Minimum Standards . ........... 23 310.3 Condensate Wasie Pipe Material a4~ E caations 31
103.3 Applications and Permits 2 Altemate Materials and Methods G S e , =X Table 30: Heduction of Clearances with
103.4 Right of Entry o of Construction Equivalency. . . . . . 23 Table 310.3 Minimum Condensate Pipe Size 8becified Forms of Protection 32
104.0 Permits o 2.3 Alternative Engineered Design. . . . 24 310.4 Appliance Condensale Drains ... . 2 ra 3 Hangers and Supports 34
104.1 Permits Required > 0 INSIARAHION . .. .ccis s ons aaahs & 24 310.5 Point of Discharge
104.2 Exempt Work W 2 303.1 Listed Appliances . ............. 24 0.6 gﬁ"g::;:gn‘:’:; i . CHAPTER4 VENTILATIONAIR ............ 35
104.3 App"ca‘[ion forPermit . ........... 2 303.2 Closet or Alcove Installations . . . .. 24 07 it B PIELS Sl e S sl ;; 401.0 General. . . .. .o 35
104.4 Permitlssuance ................ 3 303.3 Unlisted Appliances ............ 24 3”'0 Heat Cg I‘- : A S """"" o 4011 Applicability. . .. ............... 35
104.5 FOES . . ot 4 303.4 Anchorage of Appliances . . ... ... .. 24 - RS SIS e lation Ai
311.1 Solre 59 402.0 Venmiladion Al i coies ssivns va 35
105.0 Inspections and Testing .......... 4 303.5 Movement. ..........covennn. 25 311 ' 5 e 29 402.1 Occupiable Spaces. ............ 35
105.1 General. . ..o 4 303.6 Identification of Equipment ... ... .. 25 i IEERIRIR. vt oo mowrmsmer i P
311.3 Prafitied Source 29 402.2 Natural Ventilation ............. 35
105.2 Required Inspections ............ 4 303.7 Liquefied Petroleum Gas Facilities . . 25 311 '4 Return-Alr Limitalic.Jr-lé """""" 30 402.3 Mechanical Ventilation . ......... 35
105.3 Testingof Systems. . ............ 5 303.8 Applianceson Roofs. . . ......... 25 312'0 s Connections. """"" 20 402.4 Outdoor Air Intake Protection . . . . . 36
105.4 Connection to Service Utilities . . . . . 5 303.9 Avoiding Strain on Gas Piping ....25 .  LNINBETORG sos0s dsdes 403.0 Ventilation Rates 36
ol : 312.1 T 30 wo TETEER RS e
106.0 Violations and Penalties . . .. ... ... 5 303.10 CACAFENCES . s wuovisns wooratate SRINEL = 25 403.1 General 36
N . 313.0 Hangers and Supports . . ........ 30 o Tt
106.1 General....................... 5 303.11 Installation in Commercial . e B 403.2 Zone Calculations . . . .. ... ...... 36
106.2 Notices of Correction or Violation. . . 5 - IGafal?ef L A - ﬂH ---------- 26 313'2 e i 403.3 Single-Zone Systems . ......... .. 36
106.3 Penalties. . .................... 5 303. nsta atif{ﬂ in Aircraft Hangars . . . . 26 L, < o 0 403.4 Ove Hinevad Parcant Childect
106.4 StopOrders ................... 5 304.0 Accessibility for Service ......... 26 ' ARRIERAEIRNE, «em cmmmennawe AITSYStOMS .. ..covoosivensens 36
106.5 Authority to Disconnect Utilities 304.1 General. ........ .. civen swsn . 26 i PIGUIIRINY 2 coc S =0 403.5 Multiple-Zone Recirculating
in Emergencies. ................ 6 304.2 Sloped ROOf . .. ............... 26 313.5 Underground Installation ... 30 SYSIemS .. ..o 36
106.6 Authority to Condemn............ 6 304.3 Access to Appliances on Roofs . . . 26 313.6 Hanger Rod Sizes ............. 30 403.6 Design for Varying Operating
107.0 Board of Appeals ............... 6 304.4 Appliances in Attics and Table 313.6 Hanger Rod Sizes ............. 30 CONAIIONS. . v oo voeme s 37
1071 General....................... 6 Under-Floor Spaces . . .......... 26 313.7 GasPiping ................... 30 403.7 Exhaust Ventilation. ............ 37
Documents
2021 UNIFORM MECHANICAL CODE XV xvi 2021 UNIFORM MECHANICAP eopEent Sharing Hub

Full document details: IAPMO ANSI UMC 1-2021 scan



http://www.avadocuments.com/doc/iapmo-ansi-umc-1-2021-scan
http://www.avadocuments.com/doc/iapmo-ansi-umc-1-2021-scan

403.8
403.9

404.0

4041
404.2
404.3
405.0

405.1
405.2
405.3
405.4
405.5
Table 402.1

Table 403.2.2
Table 403.7

CHAPTER 5
501.0
501.1
502.0
502.1
502.2
Part |

503.0
503.1
503.2
504.0
5041
504.2
504.3
504.4
504.5

504.6
505.0
505.1
505.2
505.3
505.4
505.5

505.6

DynamicReset...............

Air Classification and

Recirculation. . . ..............

Alternative Procedure for
Multiple-Zone Systems

Ventilation Efficiency ..........
OO o oo v csnin s i
Average Outdoor Air Fraction. . . .
Zone Ventilation Efficiency . . . . ..

Indoor Air Quality for Residential

RCCUPanCles. ... cawwe casae o
CHENBIAL = o5 o366 soves svnes s
Ventilation AirRate. ...........
Bathroom Exhaust ............
KitchenExhaust .. . ...........

Ventilation Openings ..........
Minimum Ventilation Rates in
Breathing Zone

Zone Air Distribution Effectiveness
Minimum Exhaust Rates.

EXHAUST SYSTEMS ....

General. . . ...
Applicability.
Termination. .

Exhaust Opening Protection
Termination of Exhaust Ducts

Envircnmental Air Ducts and
Product-Conveying Systems

Motors, Fans, and Filters

General. oo s sses senees s
Fans . ............ccoiuuo....
Environmental Air Ducts. . ... ...
CRTIER o v soaccin s sassii wca

Independent Exhaust Systems. . . .
DomesticRange..............
ClothesDryers . ..............

Heat (Energy) Recovery

VOIS . covvn svsnian e o
Gypsum Wallboard Ducts. . .. ...
Product-Conveying Systems . . ..
RN e ssme o s s
Incompatible Materials . . .......
Flammability Limit. . ...........
Air-Moving Devices. . ..........

Generating Flames, Sparks,

orHotMaterials ..............
FireDampers ................

2021 UNIFORM MECHANICAL CODE

Full document details: IAPMO ANSI UMC 1-2021 scan

b o
wn

Ut

£ B
o O

505.7
505.8

505.9

Table 505.9

505.10

505.11

506.0

506.1

506.2

506.3

506.4

506.5

Table 506.2(1)

506.9
906.10

Table 506.10.4

Part Il

507.0
507.1
507.2
Table 506.11

507.3
507.4
507.5
507.6
508.0
508.1
508.2
508.3
508.4
508.5
Table 508.5.1.2

Table 508.5.1.3

TABLE OF CONTENTS

Fire Detection and Alarm Systems. .

Product-Conveying Ducts

Classification ................

Minimum Velocities and

Circulation.. . ... . oo sz seisi:

Range of Minimum Duct Design

Velocities. . . .................
Makeup Alr ...« oo cudue S
Hoods and Enclosures . ........
Product-Conveying Ducts. . . . ...
MAIGNAIS . < o vasws vialelier amlvlin:
Construction . . ... cuvwn omms
Penetrations . . . ..............
Condensate .......:vow sunis
Fittings .....................

Minimum Sheet Metal Thickness

forRoundDucts ... ...........
ExplosionVenting.............
SUpporftS . ...
Fire Protection ...............

Minimum Sheet Metal Thickness

for Rectangular Duets. .. .......
Protection from Physical Damage . .
Duct Clearances......... .«

Basic Minimum Clearances to

Unprotected Surfaces. . ........
Clearance Reduction Methods . . . .

Commercial Hoods and

i{itchen Ventilation...........
GGeneral Requirements . . .......
Type | Hood Exhaust System. . . .
ExhaustSystem ........_ ......

Reduction of Duct Clearance with

Specified forms of Protection . . . .
Listed Devices ...............
Clearance - ... oo o swn 25
(B1¢-0 7 e - R—————
Notification of Change .........
Type | HOOUS - . viux s snlais
Where Required . .............
Listed Type | Hood Assemblies . . .
Construction of Type | Hoods. . . .
Supports .. ...
HoOd'SIZ6: oo vas s v et

Extra-Heavy-Duty Cooking

Appliance Airflow . ............

Heavy-Duty Cooking Appliance

Airflow. . ...t

TABLE OF CONTENTS

Table 508.5.1.4

Table 508.5.1.5

508.6
508.7
509.0

509.1
509.2
509.3

510.0
510.1
510.2
510.3
5104
510.5
510.6
510.7
510.8
510.9

510.10
511.0
511.1

511.2
511.3
511.4

511.5

512.0
5121
512.2
512.3
512.4
513.0
5131
513.2
513.3
513.4
513.5
513.6
513.7
513.8
513.9

xviii

Medium-Duty Cooking Appliance

Light-Duty Cooking Appliance

Airflow. . ... ... ..
Solid-Fuel Hood Assemblies . . ..
ExhaustOQutlets ..............

Grease Removal Devices in

INEWEIENBH v sum e s s s s

Solid-Fuel Grease Removal

DOVIBES:c: coaas ian o sns o anine
Exhaust Duct Systems . ........
General.....................
CIBBIANGE < o i o s o 5 s
CIAPBITIE: o siimoncnoncemnntmonienensimms

Listed Grease Ducts

Other Grease Ducis
Exterior Installations
Interior Installations .
Underground Installations.
Termination of Type | Hood
Exhaust System

Solid-Fuel Duct Systems
Air Movement .

Exhaust Fans for Commercia
Cooking Operations

Airflow. ... ...
Makeup Air . . .
Common Duct (Manifold

YOOI - oo wn o gy sav By gl

Solid-Fuel Air Movement

Requirements . ...............
Auxiliary Equipment . ..........
Dampers. ............ccooo...
Electrical Equipment. . . ........
Other Equipment .............
Solid-Fuel Auxiliary Equipment. . . .

Types of Equipment . . .........
Simultaneous Operation. .......
Fuel and Electric Power Shutoff . . .
Manual Activation . . . . . ........
System Annunciation . . ........
Special Design and Application . . .
Review and Certification. .. ... ..
Installation Requirements. ... ...

513.10
513.11
513.12

514.0

514.1
514.2

514.3
Table 514.3

5144
5145
515.0

517.3
517.4

5175

517.6

517.7

517.8
518.0
518.1
518.2
518.3
518.4
518.5
519.0

Portable Fire Extinguishers . ... .. 70
Maintenance. . ............ ... 70
Solid-Fuel Fire-Extinguishing

Equipment ................... 70

Procedures for the Use,
Inspection, Testing, and

Maintenance of Equipment. . ... .. 70
Operating Procedures .......... 70
Inspection, Testing and

Maintenance. . ... ..... .uu. cuis 70
Inspection for Grease Buildup ....71
Schedule of Inspection for
GreaseBuildup. ............... 71
Cleaning of Exhaust Systems. . . . . 71

Cooking Equipment Maintenance . .72
Minimum Safety Requirements

for Cooking Equipment.......... 72
Cooking Equipment ............ 72
OperatingControls . . ........... 72
Recirculating Systems .......... 72
General Requirements . .. ....... 72
Design Restrictions. . ........... 73
BRRICKS . : o i s v 73
Location and Application

Restrictions. . ......covvvvennnn. 73
Additional Fire Safety

Requirements .. . ............... 73
Use and Maintenance. . ......... 74
Solid-Fuel Cooking Operations. . . . 74
Venting Application. . ........... 74
Location of Appliances . ......... 74

Hoods for Solid-Fuel Cooking. . ... 74
Exhaust Systems for

Solid-Fuel Cooking . . ........... 75
Grease Removal Devices
for Solid-Fuel Cooking .......... 75
Air Movement for Solid-Fuel
Cooking .......coviniiinn... 75
Fire-Extinguishing Equipment
for Solid-Fuel Cooking .......... 75
Other Safety Requirements ... ... 76
Downdraft Appliances. .......... 76
(7277 — 76
Ventilation System . . ........... 76
Fire-Extinguishing Equipment. . . .. 76
Airflow Switch or Transducer . . . .. 77
Surface Materials .............. 77
Type Il Hood Exhaust System
Requirements . ................ [
Documents

2021 UNIFORM MECHANICAPeoBEeNt Sharing Hub



http://www.avadocuments.com/doc/iapmo-ansi-umc-1-2021-scan
http://www.avadocuments.com/doc/iapmo-ansi-umc-1-2021-scan

TABLE OF CONTENTS TABLE OF CONTENTS

519.1 Where Required . . . ............ 77 606.3 Ceiling Radiation Dampers. .. .. .. 83 CHAPTER 8 CHIMNEYS AND VENTS........ 89 Table 803.1.2(1) Type B Double-Wall Gas Vent . .. 107
519.2 Construction of Type Il Hoods . ... 77 606.4 Multiple Arrangements . . ........ 83 801.0 GeNeTAl: ¢ 5o w5 saa v waa s weass 89 Table 803.1.2(2) Type B Double-Wall Gas Vent ... 110
519.3 Dishwashing Appliances. . . ... ... 77 606.5 Access and |dentification . ... .. .. 83 801.1 Applicability. . . ................ 89 Table 803.1.2(3) Masonry Chimney. ............ 112
519.4 Type Il Exhaust Duct Systems . . .. 77 606.6 Freedom from Interference. . . . . .. 83 801.2 Venting of Gas Appliances. . ..... 89 Table 803.1.2(4) Masonry Chimney. ............ 114
519.5 Termination of Type Il Hood 606.7 Temperature Classification 801.3 Appliances Fueled by Other Fuels. . 89 Table 803.1.2(5) Single-Wall Metal Pipe or Type B
Exhaust System . .............. 77 of O;.)erfaling E.Ifaments ---------- 83 802.0 Venting of Appliances. . . ... .. ... 89 Asbestos-Cement Vent. . .. ..... 116
519.6 WRRRBRBAIT : o0 s 5o 58wl B 77 607.0 Ventilating Ceilings.. . ........... 83 802 .1 LiSting . oo 89 Table 803.1.2(6) Exterior Masonry Chimney . . ... .. 117
607.1 Genelral ---------------------- 83 802.2 Connection to Venting Systems . . . 89 Table 803.2(1)  Type B Double-Wall Vent ...... 118
CHAPTER 6 DUCT SYSTEMS .............. 79 22;-3 Eeqm:eijm:nlsl;l- il 83 802.3 Ml Sate Pailontanes. 89 Table 803.2(2)  Type B Double-Wall Vent. . . .. .. 122
i nder- ‘
601.0 ENBOMIRM 2 52 v cosoncaes s o 79 839 ? Plen?:rm fg:’waF;ﬁ;e ?;Snits s 802.4 Type of Venting System to be Table 803.2(3) Masonry Chimney. ............ 124
601.1 Applicability. . . ... ............. 79 oy p PPy | g N USEd. o vve oo 90 Table 803.2(4) Masonry Chimney. .. .......... 126
- . A ONERAL. o oo v SR Salas 5 , :
601.2 Sizing Requirements ........... 79 Dwell _ 802.5 Masonry, Metal, and Factory-Built Table 803.2(5)  Single-Wall Metal Pipe or
602.0 Material. . .......ooveennnn. 79 0082 WG LR v o e o CHMTINONS s 3 s v sl e s 90 Type B Asbestos-Cement Vent . . . 128
602.1 BBABHL - o 5005 smes S5gs 54 79 nond EROIRBG. s T R ¢ Be Table 802.4 Type of Venting System to be Table 803.2(6)  Exterior Masonry Chimney . . . . . . 128
602.2 Combustibles Within Ducts or i Flammable Matedais: . -cSggls. - 2 Used. ......ouunnniiinnnnnn. 91 Table 803.2(7)  Exterior Masonry Chimney . . . . . . 129
PIENUMS . .. ..o 79 ok PODBBY « v wvd i NG ARl o4 802.6 B VO o n s s o s w5 93 Table 803.2(8) ~ Exterior Masonry Chimney. . . . . 130
602.3 Metallic oo oo D oo Auomalic Comiol.... e E Table 802.6.1  Roof Pitch Heigh Table 803.2(9)  Exterior Masonry Chimney . . . . . 131
602.4 Nonmetaliic Ducte~ [ ) ¥, 79 608.7 lemperature Limit . ............ 84 802.7 Single-Wall Metz! Pipe . . 95
602.5 Vibration Isolators ....8 ey NemeombAin FAcEE o4 Table 802.7.3.3 Clearance for Connectors. .. .. ... 96 CHAPTER 9 INSTALLATION OF
602.6 GarfidorE. » 80 008.2 ~ioor Reglsters ................ 84 802.8 mmugh'th&wa” Vent SPECIFIC APPLIANCES....... 133
6O 10 E-, i i - z Q- and | Y
603.0 Installation of Ducts . ...........80 o iﬁ:g:\:“'a” and ineor S5 . Termination. ... .. .. ... z 901.0 General............coveenn.. 133
603.1 General . .. PR J— — S SRS SR SRS Table 802.8.2 Through-the-Wal! Direct Vent 901.1 Applicability. . .. ........coou... 133
) ) ) 608.11 Wall Register . . ............... 84 Termination Cleararces . . ... . ... 97 $d5.0 &) o) 185
603.2 Under Floor or Crawl Space. .. ... 80 5 5 : i . y e R TR ¢ e et B
608.12 Distance from Combustible ... ... 84 802.9 Condensation Drzin 97 s ; :
603.3 Metal Ducts. Y A 80 608.13 Barri 84 : S IREH - SO NS 902.1 Nonindustrial Appliance . ....... 133
o & VAPOr DAIMIOT . «.ouive aoiaieis amiais « 802.10 Vent Connectors for Category | 902.2 Rodiistion Al from Bedioom
6034 F|8)(Ib|| All DULZT‘? - i'_-‘.-ﬂ cAo 1A Dy . . ___ b L O N el I LK
Prohibited . ... oz sabieia saiies s 84 Appliances. . . . 97 r Bathroom 133
6035 P|aStIC Ducts W s a T P . § RNa N A Jtomatlc Shutoﬁs 84 geioi " =g P " 2 et el
P, " - PR IR e * Table 802.10.1.3 Minimum Thickness for Galvanize )02 Added or Converted Appliances. . 133
603.6 Protection of Ducts . ... .. .. 80 609.1 Air-Moving Systems and Smoke Steel Vent Connectors for Low- -
) 3 - _ 902 \ BAB(E8) .« i i v 133
603.7 Support of Ducts 81 Datectors . ............cocunn.. 84 Heat Appliances 98
) o - O 902.5 Safety Shutoff Devices for
603.8 Protection Against Flood Damage . . 81 Table 802.10.1.4 Minimum Thickness for Steel Unlisted LP-Gas Appliances
603.9 Joints and Seams of bucts. . ... .. 81 CHAPTER 7 COMBUSTIONAIR ............ 85 Vent Conl?ECtOf.'.. for Medium- Used Indoors ................ 133
. 701.0 G | 85 Heat Appliances . . ............. 99
Table 603.9.1  Closure Markings . . ............ 81 : ONONRL: +i7 03 ¥4/ 483 paseal A ¢ 902.6 FuellnputRate............... 133
e 701.1 Applicabilit 85 802.11 Vent Connectors for Category II, ]
603.10 Cross Contamination ........... 82 : i W womasain coria iR Category Ill, and Category IV 902.7 Use of Air or Oxygen Under
. 701.2 Pressure Difference ............ 85 = ' Pressure 133
603.11 Underground Installation ........ 82 Appliances .................. i00 = Pressure...................
603.12 Air Dispersion Systems ......... 82 7013 WRRED. AN i o LR 8 802.12 Draft Hoods and Draft Controls . . 100 902.8 Building Structural Members ... 133
701.4 Indoor Combustion Air .. ........ 85
603.13 Clearances . .................. 82 01,6 Ind o inq Si » 802.13 Manually Operated Dampers . ... 101 902.9 Flammable Vapors . ........... 133
604.0 Furnace Plenums and Ducts - L"O C‘:—;’i"on pening slease e 802.14 SBEHORIOEE .o <ore v o con s 101 902.10 Solid-Fuel Burning Appliances . . . 133
SN FUSHERE NI 10 701.6 Outdoor Combustion Air . . . . . . . . . 85 802.15 Automatically Operated Vent 21 Compination o7 AppRances
604.1 Furnace Plenums and Air Ducts. . . 82 o Trare s UL ———— 101 and Equipment .. ............. 133
) 701.7 Combination Indoor and Outdoor ; X
604.2 Supplied as a Part of Furnace . . .. 82 s g 803.0 Sizing of Cateqory | Ventin 902.12 Protection of Gas Appliances
Combustion Air. . .............. 86 g gory g i P b CARee G
604.3 Not Supplied with the Furnace . . . . 82 ; ; Systems . .......... ..., 101
plti 701.8 Engineered Installations . . . ... ... 87 S'y o i S Producte of Combilstion -: -~ 133
604.4 Retum AII’ .................... 82 701 9 Mechanlcal Combus"on Alr 803'1 Ingle ppilance ent 902 13 Process Alr 133
605.0 Insulation of Ducts ............. 82 SUPDIY: < o o siininica sramims S & 87 Table 803.1.2(1) through ' T
X Table 803.1.2(6).............. 101 902.14 Gas Appliance Pressure
605.1 General. .. ... 82 701.10 Louvers, Grilles, and Screens . ... 87 Regulat 134
606.0 Smoke D Fire D 701.11 Combustion Air Ducts 88 5.2 Multple Apptance:vent ST § S S S
: MORR K QLIRSEN LS Lampers, ' s Table 803.2(1) through 902.15 Venting of Gas Appliance
and Ceiling Dampers ........... 83 701.12 Dampers Prohibited . ........... 88 Table 803.2(9) ... ..., 103 Pressure Regulators. ... ....... 134
606.1 S.moke Dampers. .............. 83 702.0 Extra Device or Attachment ....... ... 88 Table 803.2.1  Vent Connector Maximum 902.16 Bleed Lines for Diaphragm-Type
606.2 Fire Dampers ................. 83 702.1 General. ............ccoeuni.n. 88 LB, « ss wis it o s st 103 Valves. ..o, 134
Documents
2021 UNIFORM MECHANICAL CODE Xix XX 2021 UNIFORM MECHANICAP eopEent Sharing Hub

Full document details: IAPMO ANSI UMC 1-2021 scan



http://www.avadocuments.com/doc/iapmo-ansi-umc-1-2021-scan
http://www.avadocuments.com/doc/iapmo-ansi-umc-1-2021-scan

TABLE OF CONTENTS TABLE OF CONTENTS

903.0 Air-Conditioning Appliances . . . . . 134 906.10 Wind Protection .............. 138 915.2 Prohibited Installations . . .. ... .. 141 920.1 Electric Household Cooking
903.1 Electric Air Conditioners. . . . . . .. 134 906.11 Upper Floor Installations. . . . . . .. 138 915.3 Installation .................. 141 Appliances .................. 144
903.2 Gas-Fired Air Conditioners 906.12 First Floor Installation . .. . . . .... 138 915.4 Clearance from Combustible 9202 Gas-Fired Housbhokd Cooking
andHeatPumps. ............. 134 906.13 Oil-Fired Floor Eurnaces. . . . .. .. 138 Materials. . .. ... . 141 ADPHENCES i« sconwinse somwnss vomvomss aa 144
904.0 Central Heating Boilers and 907.0 Wall Furnaces. . . . ............ 138 915.5 AIrSUPly . . ... 141 B2e3 Floor-Mounted Unils.... ... ... .. 144
Fumaces -------------------- 135 907.1 |nsta]|ati0n ------------------ 138 Table 91 1 .2 Free 0pening Area Of Chimney 920.4 BUilt-'n Uni'lS ................. 14’5
904.1 LOCEMON ... . .ooxvr wcmim mir minin wir wim 135 907 2 Cocation 139 Damper for Venting Flue Gases 921.0 Cooking Appliances Listing ... .. 145
R from Unlisted Decorative ! '
90:.2 ilearar;cl:e. dl i3 .”. i 3 :35 907.3 Combustion and Circulating Air . . 139 Alahcas for EtaIADDG 9211 Commercial Electric Ranges . ... 145
: m nd Installation. . . .. .. ' -Fi
ot a7 sdiaEen ® 907.4 Oil-Fired Wall Fumnaces . . . . . . . . 139 in Vented Fireplaces. . . ..... ... 141 8212 Commerdial Wood-kied
904.4 Temperature or Pressure 908.0 Clothes D 150 _ Baking OVeNS .. - oo cowss s 145
Limiting Devices . . ... ......... 136 : i i 915.6 g“‘l?"fsphe’g’l V‘st’ Gas s 921.3 Oil-Buming Ranges . . ......... 145
i eliefs,orBleeds .............
904.5 Low-Water Cutoff . .. .......... 136 908.1 EIeCtn.c CIOtTeS Dryers ------- 139 915.7 Re|:ef — 142 9220 Open."rop Broiler Units. . ... .. .. 145
904.6 Steam Safety and Pressure N0 Gan-rired LlotTes N L ' R, s s e s 922.1 LIEEUIMS. «.0 .0 shss b i 145
Relief Valves. . . . . . .. ... ... . 136 909.0 Conversion Burners . .......... 140 915.8 Purging..................... 142 , .
922.2 Uniisted Units .- voans vwisis e 145
904.7 Refrigeration Coils . ........... 136 909.1 General. .................... 140 916.0 Room Heaters ............... 142 . o
) . 922.3 Protection Above Domestic Units. . 145
904.8 Cooling Units Used with Heating 910.0 Burner Assemblies . . .......... 140 916.1 Electric Room Heaters . . ....... 142 - i e e
Boilers. .....................136 910.1 OUBUINGNS:...... coun it DTS 140 916.2 Gas-Fired Room Heaters 142 > COMMETCIALIANS e
Table 90422  Clearances to Combustible 910.2 GasBuUMers................. 140 916.3 Solid-Fuel-Type Foom Heaters. .. 142 -y, s
Material for Unlisted Furnaces 911 0 Dacorative Appliances for 917.0 Unit Heaters . . {42 _ | Listed U ||-_‘J. .................. 145
ARG EGHSIS K- <o g™ v < 136 Installation in Vented Fireplaces. . . 140 917.1 Support .. ... ’ T Unlisted Units .. .............. 145
904.9 Fumace (Upright and Horizontal) . . 137 911 1 P rohibited Installations . . . ...... 140 917.2 Clearance: .. . p (45 924.0 lluminating Appliances......... 146
904.10 Solid-Fuel-Fired Furnaces . . . 137 911.2 Installation . ......... ........ 140 917.3 Combustion and Circulating Al 143 924.1 Clearances for Listed Appliances. . 146
904-11 Ol"F'nl]l Central E_LHT‘.QS v . et U.I 1 3 F replace SCFEBHS ............ 140 917 4 Ductwork 142‘ 924 ;¢ Cif;‘ﬂra”'fl' =] fOf UmIStEd
904.12 Commercial or Industrial . i 000 S " » i IEOIRINCOS v iaven e it 146
e i = 912.0 (Gas Fireplaces, Vented ........ 140 917.5 instaliation in Comilcial AV A A
s W S o ) i > 9121 Frohibited Installations . ........ 140 Garages and Aircraft Hangars . . . 143 R g "’ra_'."‘ lor n‘ 'Stpf utdoor
904.13 Electric Central Furnaces . . . . 137 iy Installation 140 s L e Open-Flame llluminating
905.0 Duict Furnaces N T i _ !..'S aba |c.> e .d.é: . .I. . A e w 917.6 Oil-Fired U‘n|t H: | & .. 143 ADDIANCES .. v vvvveosennnns 146
9051 A N Ny 912.3 Combustion and Circulating Air . . . 918.0 ;Iood tSr:lr\m:e Appliance, Floor | 924 3 Mounting on Buildings .. .. . .. .. 146
. NP Nl 913.0 Factory-Built Fireplaces and ounted..... 143 vy A
5.2 mstaiation of Duct Fumaces; ... .... 131 Fireplace Stoves. ............. 140 918.1 Clearance for Listed Appliances. . 143 L e '?POSIS """""" tee
e Panelc E Vi - P 3 924 5 Appliance f ¥ W
iy Acoses Fanak VIV Oy 9131 ~actory-Built Fireplaces ........ 140 918.2 Clearance for Unlisted T i o Regula}tors 140
905.4 Location of Draft Hoods 913.2 Fireplace Stoves. . ............ 140 Appliances . ................. 143 925.0 incinerators and Crematories.. . . . 146
0 CORIOIS ..o s <ow s s a2 137 ’ ; i ial-
and ontro's 913.3 Fireplace Accessories ......... 140 918.3 Mounting on Combustible RE.) ek C.O nstrgcted Gommercnl
905.5 Circulating Air. . .............. 137 _ ) . Floors 143 Industrial Incinerators . . .. ...... 146
: 914.0 Non-RecirculatingDirect = RS =0 TEESesresomrssssiscssse sens 925.2 £ Built ial
905.6 Duct Fumaces Uised with Gas-Fired Industrial 918.4 Installation on Noncombustible ’ L .u” preires
Refrigeration Systems ......... 137 AlrHeaters - « . ..c:u sauet saisn 140 EIOOR: uu oo v comum e wase 144 Crematories ................. 146
905.7 Installation in Commercial 914.1 Application 140 918.5 Combustible Material 925.3 Residential Incinerators ........ 146
Garages and Aircraft Hangars . . . 137 AT 0 ' ; :
—_ = " - g s 914.2 Prohibited Installations . . ... . . . . . 140 Adjacent to Cooking Top ... .. .. 144 50D GRS EIRRIRS cis scires warais 2 148
o SEEEDENRE IR s v o 914.3 Installation ... ............... 140 918.6 Use with Casters ............. 144 929.1 SRPPI i andie Bomslioasases o 146
906.0 Floor thrnaces ............... 138 914.4 Clearance from Combustible 918.7 Level Installation. . . . .. ........ 144 926.2 AR <o oo somroon ssmme: s 146
006.1 ISREMGION ;5 o5 524 9 s 3 4 18 Materials. .. ................. 141 918.8 Ventilation. . . ................ 144 926.3 Combustion and Ventilation Air . . . 146
906.2 Temperature Limit Controls ... ... 138 914.5 AIFSUPPIY « o o v 141 919.0 Food Service Appliances, 926.4 Installation in Commercial
906.3 Combustion and Circulating Air. . . 138 914.6 Atmospheric Vents, Gas Counter Appliances ........... 144 Garages and Aircraft Hangars . .. 147
906.4 Placement................... 138 Reliefs, orBleeds .. ........... 141 919.1 Vertical Clearance . ........... 144 927.0 Pool Heaters. ................ 147
906.5 Bracing..................... 138 9147 Relief Openings .............. 141 919.2 Clearance for Listed Appliances. . . 144 927.1 LOCAtON .o vvvee et 147
906.6 BUPREIL e o mis meemimns s s we 138 914.8 POrgIng: .-:::ia:505 snssnanihs 141 919.3 Clearance for Unlisted 927.2 Clearance. ........covuveunnn 147
906.7 Clearance................... 138 915.0 Recirculating Direct Gas-Fired Appliances .................. 144 927.3 Temperature or Pressure-
906.8 ACOBEE o uvs v svomsin was v i 138 Industrial Air Heaters . ......... 141 919.4 Mounting of Unlisted Appliances . . 144 Limiting Devices . .. ........... 147
906.9 SeepagePan ................ 138 915.1 Application .................. 141 920.0 Household Cooking Appliances. . . 144 927.4 BypassValves ............... 147
Documents
2021 UNIFORM MECHANICAL CODE XXi xxii 2021 UNIFORM MECHANICAP eopEent Sharing Hub

Full document details: IAPMO ANSI UMC 1-2021 scan



http://www.avadocuments.com/doc/iapmo-ansi-umc-1-2021-scan
http://www.avadocuments.com/doc/iapmo-ansi-umc-1-2021-scan

TABLE OF CONTENTS TABLE OF CONTENTS

927.5 Venting..................... 147 CHAPTER 10 BOILERS AND 10101 General..................... 154 1104.4 Industrial Occupancies and
928.0 Refrigerators. . ............... 147 PRESSURE VESSELS ........151 1010.2 PowerBoilers . ............... 154 Refrigerated Rooms .. ......... 160
928.1 Clearance. .................. 147 1001.0 GONBMAl. ......v vevinie vy e el 1010.3 Steam-Heating Boilers, Hot 1104.5 Flammable Refrigerants.. ... ....... 160
928.2 Venting or Ventilating Kits 1001.1 Applicablity: . . : v sii v sinie wniin 151 Water Boilers, and Power Boilers. . 154 1104.6 Applications for Human Comfort
Approved for Use With a 1001.2 Boiler Rooms and Enclosures . . . 151 1010.4 Package Boilers, Steam-Heating and for Nonindustrial
Refrigerator. . ................ 147 1001.3 Air for Combustion Boilers, and Hot-Water-Heating CHOCUPANCIEE..i<oxx scarion wosirivn u 100
929.0 Gas-Fired Toilets . ............ 147 and Ventilation ............... 151 DO vo st va sk VO HER VTN L e Rerigerant Type:and Ruly-..... .. 1o0
929 1 CIGBIANGS . . . . . oo 147 1001.4 Drainage. .............c...... 151 1011.0 20“‘3f s,tSlokers, and Steam s 1104.8 Changing Refrigerants . . ....... 161
i BOBIARINS < o o o vions o s g
929.2 Installation on Combustible 1001.5 MOWTING . < oo on sy st 151 . Gionaral st 1105.0 General Requirements . .. ...... 161
FIOOIS - . . . o o oo 147 1001.6 ChimneysorVents............ 151 ] e 1105.1 Human Comfort . ............. 161
929.3 e 147 1002.0 Standards. . ................. 151 19120 ﬁgfrmirg:f’f‘fs'“.”.e'"‘t? f‘"“fj """" - 1105.2 Supports and Anchorage . . . . . . . 161
930.0 Appliances for Installation = R e 10121 General. . ................... 154 T BOBSS: crarwin wovn wiwnens visaiasa s 161
in Manufactured Housing . . ... .. 147 1002.2 Oil-Burning Boilers . .. ......... 151 1013.0 Inspections and Tests 154 11054 lllumination and Service
930.1 GEIAL 5 o s 05 s e b 3 147 1002.3 Eleotric Bolers .. .. cucws s 151 o ta 4 Gl B3 Receptacles ................. 161
i~ Ki id-Fuel-Fi ' e e 1105.5 Ventilation of Rooms
931.0 Small CeramicKilns . .......... 147 :ggz: [S)olulzl :uel Fwe; B;o:le;:s .t ....... ;l : 1013.2 o 154 Eorditibg Gondunming Uikis... .8
931.1 General..................... 147 : ual Purpose Water Heater . . . .. 1013.3 Miitenarios e neoion.... ... ... . 154 e m e Locations (60
931.2 Installation | . 147 1003.0 Detailed Requirements. . . ... ... 151 1013.4 Power and Mifiature Bolle: n— i iy o R e
. B . . adture polielrs . 14} " 4[.—]_:...} _' ndensate . ......ooinnn. 162
931 '3 Fuel_G 15 \_. trolg " . . 147 U, 1 . lfely Hequ"ements .......... 151 101 35 Steam'Heating and I'.".'J.:_':EE__‘I'- o ' 162
ke ) : 1105.8 Defrost .....ovveieeeennnnn..
931.4 Electrical Equipment........... 147 1003.2 Controls: . ... cuericn vomien saies 152 Heating Boilers 155 S f | A 185
931.5 Installations Inside Buildings .. .. 147 . RAUGES . - miories: R 162 1013.6 Automatic Stear-Healing o SV T v s ws .
931.6 Exterior Instalidiions L ab 1003.4 Stack DaMPOTS:. . .. «uis shlaies 152 Boilers. ...... 4 155 0.1V Condensate, Defrost, and
. ' Lladl U O . . « 10 h flow r_
.y 4 1003.5 WeIdING. -+ o oo 152 1013.7 Unfired Pressure Vessels .. 155 CRRROW DSRORAL oo woarnse 162
932.0 Outdoor Open Flame 1105.11 Refrigerant Port Protection 162
Decorative Appliances ......... 148 1004.0 Expansion Tanks ............. 152 1014.0 Operation and Maintenance of N B T
932.1 General. . . e deedaas ... 148 1004.1 General. ..........ooiuienn.. 152 Boilers and Pressure Vessels. . .. 155 1105.12 5‘0"399 --------------------- 162
933.0 Evaporative Cooling Systems. . . . 148 1004.2 Open-Type Expansion Tanks. . . . 152 A GO0 s @ 24 ES o refigeration Machinery Rooms. . 162
933.1 Generz! o 148 1004.3 Closed-Type Systems ......... 152 Table 1003.2.1  Controls and Limit Devices for 1106.1 Where Required............... 162
: ane: ' S o . . Automatic Boilers . 1106.2 Refrigeration Machinery Room
e b 1004.4 Minimum Capacity of Closed- : FXes : J
933.2 Locatio b 148 TV TAAK: <0 o0 oes 21t ol 152 General Requirements .. ....... 162
933.3 Access, Inspection, and Hepalr. . . 1 Table 1004.4(1) Expansion Tank Capacities for CHAPTER 11 REFRIGERATION ............159 Table 1106.2.5.2  Required Airflow for Group
933.4 Installation - LN 148 Giravity Hot Water Systems . . . . . 152 1101.0 General. . . . .. | 159 AZL Hefrigerants. ............. 164
934.0 Refrigeration Appliances . ... ... 148 Table 1004.4(2) Expansion Tank Capacities for 1101.1 Applicability. .. ... ............ 159 1106.3 Normal Operation............. 164
934.1 Self-Contained Refrigerators Forced Hot Water Systems ... .. 153 1101.2 EQUIDMENt - ...\ 159 1106.4 Natural Ventilation ............ 164
and Freezers ..... ..uei v o 148 1005.0 Safety or Relief Valve Discharge . . 153 Part | Refrigeration Systems . . . . .. . . 159 1106.5 Combustion Air. . ............. 164
9342 Unit COO[BFS ................. 148 1 0051 Genel‘aJ ..................... 1 53 1 1020 Refngeratlon Systems _________ 1 59 1 1066 Ail’ﬂOW ...................... 1 64
934.3 Self-Contained Mechanical 1005.2 Discharge Piping ............. 153 1102.1 General. . ..o 159 1106.7 Ventilation Intake .. ........... 164
Refr!geratu‘fn-SysFems --------- 149 1005.3 Splash Shield . . .............. 153 1102.2 Ammonia Refrigeration Systems . . 159 1106.8 Maximum Temperature . ....... 164
935.0 Ductlesg Mini-Split Systems 1005.4 Hazardous Discharge. ......... 153 1102.3 Refrigerants . ................ 159 1106.9 Refrigerant Parts in Air Duct. . . . . 165
Installation .................. 149 1005.5 Vacuum Relief Valve .......... 153 1103.0 Classification . ............... 159 1106.10 Dimensions. . .........uuuui.. 165
935.1 KOOI s conim s oo smmwums s 149 .
rrn - ey 1060 SRUIOT VAIVES: <.v.rivco wninisle 153 1103.1 Classification of Refrigerants . . .. 159 1106.11 Restricted Access. ............ 165
; ir Filter iances ........... .
F’p ‘ 1006.1 Generl. ... vusis s Rl 153 1103.2 Classification of Refrigeration 1106.12 EXitS . . oo 165
936.1 Electrostatic Air Cleaners.. . . . . .. 149 1007.0 Gas-Pressure Regulators. . . .. .. 153 EVROINE : oo i wiw wn e iavice 159 1107.0 Machinery Room, Special
936.2 High-Efficiency Particulate 10071 General. .., e G deehs 153 1103.3 Higher Flammability Requirements................ 165
AlrFilterUnits . . .. cccovviavn o 149 1008.0 Low-Water Cutoff . ... ......... 153 Refrigerants . ................ 159 1107.1 General. . ... 165
937.0 Gaseous Hydrogen Systems . . .. 149 1008.1 General: ..o iniis i ins s 153 1104.0 Requirements for Refrigerant 1108.0 Refrigeration Machinery Room
937.1 GONOIAL 5 5 555 55 aws ssimi i 149 1009.0 Combustion Regulators - and Refrigeration System Use . . . 159 Equipment and Controls. . . ... .. 165
938.0 Compressed Natural Gas (CNG) Safetyvalves ................ 153 1104.1 System Selection . ............ 159 1108.1 Bl oo e saan wsama v 165
Vehicular Fuel Systems ........ 149 10091 General: .. ouu ivons s vl 153 1104.2 Refrigerant Concentration Limit. . . 159 1108.2 EROeAl: o coion snien saies o 165
938.1 CABROPAL. o carvien musmin s wes 149 1010.0 Clearance for Access .. ........ 154 1104.3 Institutional Occupancies . ... ... 160 1108.3 Emergency Shut-off .. ......... 165
Documents
2021 UNIFORM MECHANICAL CODE xxiii XXiv 2021 UNIFORM MECHANICAL gopENt Sharing Hub

Full document details: IAPMO ANSI UMC 1-2021 scan



http://www.avadocuments.com/doc/iapmo-ansi-umc-1-2021-scan
http://www.avadocuments.com/doc/iapmo-ansi-umc-1-2021-scan

TABLE OF CONTENTS TABLE OF CONTENTS

1108.4 Installation, Maintenance, and 1112.14 Rating of Rupture Members and 11222 Automated Control of Cycles of 1205.3 Flushing .................... 184
Testing --------------------- 166 FUSlb]e PIUgS ---------------- 171 COﬂcentratlon ................ 174 1206.0 Pressure and Safety Devices R 184
1108.5 Emergency Pressure Control 1113.0 Overpressure Protection. . . . . ... 17 1123.0 Location - - .« cu cosan svsss sae 174 1206.1 General. ..o 184
SyStem """"""""""" 166 1113.1 General............c.c.ouvuu... 171 1123.1 OB . s s cy ety e 174 1206.2 Discharge Plplng ............. 184
1109.0 Re;r:ge:auon Piping, Containers, 66 1113.2 Type of Protection ............ 171 1124.0 51 174 1207.0 Heating Appliances and
andValves .................. ;
11004 Materiai 168 1113.3 Discharging into Lowside of 1124 1 General..................... 174 Equipment . ...can o somass s 184
: BISHRIE. .. v i cawn <
. SVSIBM : oo i aa g Aa i 171 1125.0 Refrigerants and Hazardous 1207.1 General. . ... ... 184
0.2 BB - orr coomr im0 166 1113.4 Parallel Pressure-Relief Devices . . 171 FIGIES ©ovvee oo 174 :
1109.3 Penetrati f Pipi 166 1207.2 BONOIS 5= wuves vuves paeis i 184
- s EIPITY, e s o 1113.5 Discharge Capacity ........... 171 1125.1 General. ........ooueueennnn.. 174 12073 Busi-Purpose Wikter Healers 184
s LhoRuDn of Reitigaration: Fiping ... 166 Table 11135  Relief Devices Capacity Factor . . . 172 1126.0 Drift Eliminators . ............. 175 sy A b
1109.5 Underground Piping .. ......... 166 : oiar Heat Collector Systems... ... 189
1113.6 Three-Way Valve ............. 172 1126.1 General..................... 175 :
1109.6 Support 166 1208.0 Circulators and Pumps .. . . .... .. 185
' RPN in s nne o spscnn wss 1114.0 Special Discharge Requirements. . 172 Table 1102.3 Refrigerant Groups, Properties, 1208.1 G
1109.7 Pipe ENclOSUre . . ............. 166 t : eneral. ... 185
P 1114.1 General..................... 172 and Allowable Quantities . ...... 176 — o -
(5 VIRURLIGHPREHGR . rvcvion movninn o 1o 1114.2 Design Requirements. . .. ...... 172 Table 1104.1 Permissible Refrigeration ' .o.unnng """"""""""
1109.9 Condensation . . .. ............ 167 S Tt o5 0 R ——— 181 1208.3 Sizing ... 185
1109.10 Identification . . ............... 167 ' Bl e cai S R 1209.0 Expansion Tanks ............. 185
1115.0 Labeling and Identification ... ... 172 R a ,
1110.0 Valves . PR | - 7 _ Boczann G CHAPTER 12 HYDRONICS .. .. ............ 183 209.1 seneral L 185
1110.1 More than 6.6 Pounds of iy T Ga e 1201.0 General. . . . .. . 183 1209.2 Installation ............ooenen 185
Retrigerant |67 115.2 Volumeand Type . .. .......... 172 o > 500 A Gben-Tvoe E ton Tanikc 185
gel . e oo . L Y . - 1201 .1 Applicability. . . | 1873 209.3 pen-iype eXpansion lanks. ...
1110.2 More than 110 Pounds of ' ' ’ e e o 1201.2 Insulation . . .. _ _ 183 1208 .4 Closed-TypeTanks ........... 185
Refrigerant ... .. N 167 11154 Marking of Pressure-Relief s P,
. Devices 172 1201.3 Water Hammer o 183 12080 BNEWNEY oo s aiaiis vl e ealedly o 185
1110-3 Suppo:l B L ™ ™ R ) ‘ l o R rn”lt J , 185
11104 Access 167 1116.( Tasting of Refrigeration 1201.4 Terminal Units A 210.0 VIBEREIAIS: . . . .ccwian v v wis
”10‘5 " t,f,"__ y -y W . EQEDIENT o oo canns Sges 173 1201.5 Return-Water Low-Temperature 1210.1 Piping, Tubing, and Fittings . . . .. 185
1- pen“'._: £ N oy iy 1:( 1116.1 Factory Tests . ............... 173 Protection...................183 1210.2 Expansion and Contraction. . ... .. 185
. il W ) o 1 W 1116.2 FialdTeStS . oovvrsenenns, 173 1202.0 Protection of Potable Water 1210.3 Hangers and Supponts .. .. ... .... 185
11111 Where Required 57 e Supply. ...... 183 5104 R YR ik ;
1111.2 Setti lable 6.2 Field Leak Test Pressures . ... .. 173 210.4 xyoen Diffusion Corrosion . . . .. 185
; etting . x. - . . N -« 16 ibi 187
-g . 1116.3 festGases. . ......covvveune, 173 1202, Prohibited Sources "% 1211.0 Joints and Connections ........ 185
:1::2 EOCatl(- o B N 1116.4 DOClAration o s vy swis sl 173 1202.2 Chemical Injectior «183 1211.1 General. . .....veveenernennnn 185
5 mergency slop 167 kil ian
e Presj - 11165 Brine Systems ............... 174 15es COMPEBDIRY. <2 -ors 1 30 w0 s 4188 1211.2 Chiorinated Polyvinyl Chloride
! ire-Relief Devices. ... . 167 i at Source CPVCY Pir
t I- 1117.0 Rafrigerant-Containing Pressure i SR pAGREIE rIRALERTNen VI (CPNG) PRBen aivien i @ 185
il OORB - .- wommn wowmms w1 167 VeSSeIS. . ... 174 1203.1 Heat Source ................. 183 Table 1210.1  Materials for Hydronic System
11122 ZOS'WE Displacement 1117.1 Inside Dimensions 6 Inches 1203.2 Dual Purpose Water Heater . . . . . 183 Piping, Tubing, and Fittings . .. .. 186
OMPIBSSOF « «vvvvevmnnannnns 160 OFLESS «oeeeeeeeenne, 174 Table 1203.2  Water Heaters .. ............. 183 12113 CPVC/AL/CPVC Plastic Pipe
i2e ';;qé’;ds'tgg’:a'"'”g Fems -~ 1117.2 Inside Dimensions More than 1203.3 Tankless Water Heaters . ... ... 183 BN JORNGs:c oy wmiisns eiwass o 187
1124 —— 168 6Inches . ................... 174 1204.0 Identification of a Potable and 1211.4 Copper or Copper Alloy Pipe
: o ot 1117.3 Pressure Vessels for 15 psig Nonpotable Water System . . . . .. 183 B0 TUBING - woncimim oo v v 157
1112.5 Hydrostatic Expansion .......... 168 OTLOSS . cvii seavvinn wismlins cimlalies 174 1204.1 T 183 12115 Crossed-Linked Polyethylene
1112.6 Actuation. . .................. 168 1118.0 Maintenance and Operation.. . . . . 174 19042 Color and Information 183 (PEX)Pipe ........coovvvenin 188
1112.7 Stop Valves Prohibited . . . ... ... 169 1118.1 General. . ..o 174 1204.3 Potable Water 183 1211.6 Cross-Linked Polyethylene/
1112.8 Location .................... 169 Part i Cooling T | T T A e A Aluminum/Cross-Linked
gTowers. ............. 174 1204.4 N table Wat 183 ,
1112.9 MIBIBTIAIS - < sanes snnes saaes i 169 1119.0 General 174 i ORI VBN eas 418 coif 438 HAT Polyethylene (PEX-AL-PEX) Pipe. . 188
: : - R ] Table 1204.3  Minimum Length of Color 1211.7 Ductile IronPipe . ............. 188
1112.10 Pressure-Relief Device Settings. . . 169 11191 Applicability. . . .. ............. 174 Field and Size of Letters. . . . . .. . 184 s Polveth (F;E)
; i -Reli } - P i olyethylene
1112.11 g!:\ig:;ge from PressUfE REHEf T 1120.0 Support and Anchorage . ....... 174 1204.5 Location of Piping Identification. . . 184 Plastic Pipe/Tubing. ........... 188
1112.12 Discharge Piping ............. 170 e POMIEL: ccmec v i 1204.6 Flow Directions. ... 184 1211.9 Polyethylene/Aluminumy/
1121.0 Drainage.................... 174 i i
Table 1112.12.3 Atmospheric Pressure at Nominal N g| e 1205.0 :nstallat?lon, Testing, and = Polyethylene (PE-AL-PE) . ...... 188
Installation Elevation. . . . ... .. .. 170 11211 Gener'a ..................... T nspec llon ...... R R R 1211.10 Polyethylene of Raised
1112.13 Rating of Pressure-Relief 1122.0 Chemical Treatment Systems ... 174 1205.1 Operating Instructions ......... 184 Temperature (PE-RT).......... 189
Device. .. ..o 171 1122.1 General.............oovvun.. 174 1205.2 Pressure Testing ............. 184 1211.11 Polypropylene (PP) Pipe. . ...... 189
Documents
2021 UNIFORM MECHANICAL CODE XXV XXvi 2021 UNIFORM MECHANICAP eopEent Sharing Hub

Full document details: IAPMO ANSI UMC 1-2021 scan



http://www.avadocuments.com/doc/iapmo-ansi-umc-1-2021-scan
http://www.avadocuments.com/doc/iapmo-ansi-umc-1-2021-scan

TABLE OF CONTENTS TABLE OF CONTENTS
121112 Polyvinyl Chioride (PVC) Pipe ... 189 1217.2 Radiant Under-Floor Heating . . . . 191 1304.1 Issuance.................... 196 1310.7 Appliance Overpressure
1211.13 Steel Pipe and Tubing ......... 189 1217.3 Radiant Cooling Systems . . . . ... 191 1304.2 Gas Supplier. ................ 196 Protection................uu 206
1211.14 Joints Between Various Materials . . 189 1217.4 Tube Placement ... ........... 191 1304.3 Unlawful . ... .o 196 1310.8 Gas PIpe THUMS..... i e 5 206
1212.0 e i s v s 190 Table 1217.4 Maximum Length of Continuous 1305.0 Authority to Render Gas Service . . 196 1310.9 Drips and Sediment Traps . . . . .. 206
1212.1 © - 190 Tubing from a Supply-and-Return 1305.1 Authorized Personnel . . ... . ... 196 1310.10 Ottt oru i s warwun v s 206
1212.2 Where Required . . .. .......... 190 Manitold AITangement ... s2ie - 192 1305.2 outlets .. ..o 196 1310.11 Manual Gas Shutoff Valves . . . . . 207
1212.3 HeatExchanger .............. 190 1217.5 Poured Floor Structural Concrete 1306.0 Authority to Disconnect. . ....... 196 1310.12 Prohibited Devices . ........... 207
Slab Systems (Thermal Mass) . . . 192 . i ;o .
1212.4 Pressure Vessels . ............ 190 ) 1306.1 Disconnection. . .............. 196 1310.13 Systems Containing Gas-Air
) 1217.6 Joist Systems and Subfloors . ... 192 _ Mixtures Outside the Flammable
1212.5 Pressure Reducing Valves. .. ... 190 . 1306.2 Notice ...................... 196
] 1217.7 Wall and Ceiling Panels . .. .. ... 192 RANGO .o s: sosms cwsis owsvs wa 207
1212.6 Equipment, Components, and ) ) . 1306.3 CappedOutlets. . ............. 196 o
Appliances 190 1217.8 Radiant Heating and Cooling 1307.0 - U G 196 1310.14 Systems Containing Flammable
(515 e 455 PaNeIS. . ... 192 ' emporary Use of 2as. ... Gas-Air Mixtures. . ............ 207
: xpansionTank .............. .
1212.8 H 2 T 485 1218.0 Heat Exchangers ............. 193 s Generjal' """"""" corrr 1% 1311.0 Electrical Bonding and
e M?"_N 2 a;cmg ? tves e 1218.1 GeNeral. ... .o.veeeeeeens 193 0 heﬂgfe';:’l;"gaﬁgséi”; ;?oe:;%l:é - UMM s s s 208
; ixing or Temperature Contro , and Components . . . .. ) .
Valves " 190 1219.0 indwect-Fired Domeste 1308.1 Installation of Piping System . ... 196 B o
oy Hot-Water Storage Tanks. . .. ... 193 ' = PO SRR s CSST ..o 208
1212.10 THOOGIPRONING s 4555 siaes i 190 G ——— 103 1308.2 gfrgf;fif: for Location of Point 1311.2 Bonding of CSST Gas Piping. . . . 208
s S 1 - & :t:!u 1220.( Snow and Ice Melt Systems.. . . . . 193 i B s ad 1311.3 Arc-Hesistant Jacketed CSST . . . 209
1213.0 System Controls . . . o 490 | . % 1308.3 Interconnections Between Gas iovad 2 Prohibited Use 209
N A 1220 Use of Chemical Additives Piping Systems 2ol 196 il PO LW wimie smmimin vimomimin v
12131 Water | _.:._.»::s,-._m,- Controls and Corrosive Fluids. . ......... 193 1308.4 Sizing of Gas Piping System e 11.5 Lightning Protection System. . . .. 209
1213.2 OPETE‘-"'}- S o 220.2 Types of Tube Fasteners .. ... .. 193 1308.5 Acceptable Pipie:"'; Mdteriatd 11.6 Electrical Circuits . ............ 209
1213.3 Olccup‘-”-s _-_:,Fab S A - 1) 1220. Spacing of Tube Fasteners . . . .. 193 and Joining Methods : 1.7 Electrical Connections ......... 209
1213.4 Simuitaneous ( s o BN 1220.4 Snow and Ice Melt Controls . . . . . 193 Table 1308.4.1  Approximate Gas Input for 1312.0 Appliance and Equipment
1213.5 Temperature l eading. ......... 190 Table 122041 Loop Lengths for Snow and Typical Appliances . . . 197 Conneclions to Building Piping. . . 209
1214.0 Pressure and Flow Controls . . . . . 190 lce Melt Systems ............. 194 Table 1308.5.6.2 Specifications for Threading 1312.1 Connecting Appliances and
12141 Balancing ...................190 1220.5 Hydronic Makeup Air Units. . . . . . 194 Metallic Pipe . . ceneee.....108 EOMNONT . e sai wwwiss v 209
1214.2 Low-Water Control . . il w180 1.0 Piping Installation . . ........... 194 1308.6 Gas Meters. . . = 200 2 Suspended Low-Intensity
1214.3 Flow-Sensing Devices . 190 1221.1 GEROAL. . oo 1o s s dales 194 1308.7 Gas Pressure Regulators Infrared Tube Heaters ......... 209
1214.4 Automatic Makeup Fluid. . .. . 190 21.2 Embedded Piping Materials 1308.8 Overpressure Protection. . 201 1312 ~J[r f‘-'iwl:imetaliic Gas Hose -
1214.5 Differential Pressure Regulation . .. 190 ANdJOINS - . oo 194 1308.9 Pressure Limitation o e
1214.6 Air-Removal Device . .......... 190 1221.3 Pressure Testing ............. 194 Requirements . 201 812.4 Sl i .l!-.-.unsen) Burners...... 210
1214.7 Air-Separation Device. . . . ...... 191 1221.4 System Drainage ............. 194 1308.10 Overpressure Ll Connection of Portable and
_ Protection Devices . ........... 202 Mobile Industrial Appliances. . . .. 210
1214.8 SecondaryLoops . . ........... 191 1221.5 Condensate Drainage. ......... 194 ) )
, ) 1221.6 Cl 15, Combustbl 194 1308.11 Backpressure Protection ....... 202 1312.6 Appliance Shutoff Valves
PEISD HIVIIANC Space BRI, s i 191 ' SR R R 1308.12 Low-Pressure Protection . .. .. .. 202 and Connections. . ............ 210
s Generall """"""""""" e FaareEn CUEL GAS PG - 1308.13 Shutoff Valves .. ............. 202 1312.7 Quick-Disconnect Devices . . . . .. 210
1215.2 inSta"atIOﬂ .................. 191 o E R 1308-14 Expansion and Flexibility ....... 202 1312‘8 Gas Convenience Out]ets """" 210
1718:8 Freeze. PYRBIOBON.: vt it o ok :gg: ? im?e c:‘llGas g g :Zi 1309.0 ExcessFlowValve............ 203 1312.9 SedimentTrap ............... 210
1215.4 Balancing ................... 191 : PPRGADMIY w4 indin RO 1309.1 General. . ..., 203 1312.10 Installation of Piping . .......... 210
1215.5 Heat Transfer Fluid. . .......... 191 1302.0 Coverage of Piping System ... .. 195 1310.0 Gas Piping Installation . . . .. . ... 203 1312.11 Liquefied Petroleum Gas
1216.0 Steam Systems .............. 191 13021 BONOMAL. ....occx wovioiein civiminin SR 195 1310.1 Piping Underground . .. ... ... 203 Facilities and Piping . . .. ....... 210
1216.1 SteamTraps................. 191 1302.2 Piping System Requirements .. . . . 195 1310.2 CSST Piping Systems . .. ... ... 204 1313.0 Pressure Testing, Inspection,
1216.2 Sloping for Two-Pipe System. ... 191 1302.3 APPUHCRHONS ... .. vivv voaismne wmmiate 195 1310.3 Installation of Aboveground and PUNgING. - coun canaan canamam e 210
1216.3 Sloping for One-Pipe System. ... 191 1303.0 Inspection. . ................. 195 PRI ;. 5 505 5 505 i 51005 555 50504 204 1313.1 Piping Installations . . .......... 210
1216.4 Automatic AirVents . .......... 191 1303.1 Inspection Notification ......... 195 Table 1310.3.5.1 Supportof Piping ............. 205 1313.2 Test Preparation. ............. 211
1216.5 Condensate Flow . . ........... 191 1303.2 EXCRVABOR. . v vminis wnmiss wiinons 195 1310.4 Concealed Piping in Buildings . . . 205 1313.3 TURLPIOBBUND ons s s i 211
1216.6 Steam-Distribution Piping. . .. . .. 191 1303.3 Type of Inspections ........... 195 1310.5 Piping in Vertical Chases . . . . ... 205 1313.4 Detection of Leaks and Defects . . 211
1217.0 Radiant Heating and Cooling . . . . 191 1303.4 Inspection Waived ............ 196 1310.6 Maximum Operating Pressure 13135 Piping System Leak Test . ...... 211
1217.1 NGl - o cames s o 191 1304.0 Certificate of Inspection ... ..... 196 inBuildings.................. 206 1313.6 Purging Requirements . ... ..... 212
Documents
2021 UNIFORM MECHANICAL CODE Xxvii Xxviii 2021 UNIFORM MECHANICAP eopEent Sharing Hub

Full document details: IAPMO ANSI UMC 1-2021 scan



http://www.avadocuments.com/doc/iapmo-ansi-umc-1-2021-scan
http://www.avadocuments.com/doc/iapmo-ansi-umc-1-2021-scan

TABLE OF CONTENTS TABLE OF CONTENTS

Table 1313.6.1  Size and Length of Piping. . . . ... 212 Table 1315.2(27) Schedule 40 Metallic Pipe . .. ... 241 CHAPTER 17 REFERENCED STANDARDS. .. 257
1314.0 Required Gas Supply . ......... 213 Table 1315.2(28) Semi-Rigid Copper Tubing. ... .. 242 1701.0 GeNeTl: ;s soc v e v wamws saves 257
1314.1 General. ........ovouuiunn... 213 Table 1315.2(29) Semi-Rigid Copper Tubing. ... .. 243 17011 Standards . . ................. 257
1314.2 Volume . . . . e 213 Table 1315.2(30) Semi-Rigid Copper Tubing. ... .. 244 Table 1701.1 Referenced Standards . ........ 257
1314.3 Gas Appliances .............. 213 Table 1315.2(31) Corrugated Stainless Steel 1701.2 Standards, Publications
1314.4 Size of Piping Outlets . . . . ... ... 213 Tubing(CSST) . .............. 245 Practices, and Guides ......... 270
; - : Table 1315.2(32) Corrugated Stainless Steel Table 1701.2 Standards, Publications
1315.0 Required Gas Piping Size ...... 213
19151 o) 9 - Methp dg 18 Tubing (CSST) .....oivv covmivs wmrmivis 246 Practices, and Guides ......... 270
: PSRN MO s 4 a5 Table 1315.2(33) Corrugated Stainless Steel
iy o e PlpngRysteutg - .29 Tubing (CSST) ... 247 APPENDICES  TABLE OF CONTENTS........ 277
1315.3 Sizing Equations. . ............ 213 Table 1315.2(34) Polyethylene Plastic Pipe.. . .. ... 248 Appendix A Residential Plans Examiner
Table 1315.3 Cr and Y for Natural Gas and Table 1315.2(35) Polyethylene Plastic Pipe. . .. ... 249 Review Form for HVAC
Undiluted Propane at Standard Table 1315.2(36) Polyethylene Plastic Tubing . . . . . 250 System Design ............... 279
AR . o IRERREREEEE 214 Appendix B Procedures to be Followed to
1254 seEng el .P'p'"g SOTUONR: v.covs v 214 CHAPTER 14 PROCESS PIPING. ... ......... 251 g‘ace fas Equipment in 51
1315.5 Engineering Methods .. ........ 214 1401.0 Banertl. ... oo N 251 | pera 19n ........ e R
1315.6 Variable Gas Pressures . ... ... 214 1401 4 Aoplicability. ... .. ... 251 Appendix C IE§ta!I§tlgn a:ng T(la‘fsrtlr_uq' o,f, O|I =
Table 1315.2(1) Schedule 40 Metalic Pipe ... 216 Permi (iuidy FughRred Equipment .. &3
1402.0 PO i wavovivi sravmiian wintalihil aOeyRlEs 251 Appendix D Fuel Supply: Manufactured/Mobil
Table 1315.2(2) Schedule 40 Metallic Pipe . . ... . 217 1402 1 e gyt g, 1,
able (2) Sche M oM r:, - 1402.1 General..................... 251 Home Parks and Recrathendl
Table 1315.2(3) Schedule 40 Metallic Pipe 218 1403.0 Plans Required. . ............. 251 Vehicle Parks . _ .. 289
Table 131 5.2(4) SChedl ile 40 Metallic P pe 219 1403.1 gneral _____________________ 251 Append'x E Sustainable Praciices o 295
Table 1315.2(5) Schedule 40 Metallic Pipe . 220 1404.0 Workmanship . ............... 251 Appendix F Geothermal Energy Systems
Table 1315.2(6) Schedule 40 Metallic Pipe ... ...221 1404 .1 General..................... 251 Appendix G Sizing of Venting Systems and
Table 1315.2(7) Semi-Rigid Copper Tubing ... ... 222 1405.0 INSPRCHONS . x ovonnia smun st 251 Outdoor Combustion and
Table 1315.2(8) Semi-Rigid Copper Tubing. .. ... 223 1405.1 General. ........ooviiiiaaaan. 251 Ventilation Opening Design . ... 411
Table 1315.2(9) Semi-Rigid Copper Tubing . .. ... 224 1405.2 Raequired Inspections . ......... 251 Appendix H Example Calculation of Outdoo
s = ' U ‘ Air Rate. ..... - }
Table 1315.2(10) Semi-Rigid Copper Tubing . .. 225 105.3 Other Inspections . .. .......... 251
Table 1315.2(11) Semi-Rigid Copper Tubing . 226 1406.0 Pipe, Tubing, and Fittings. . ... .. 251
(11} Semk-Rigid Gopper Tubing - roral b USEFULTABLES .....ovnnen oo 420
Table 1315.2(12) Semi-Rigid Copper Tubing 400. ) General. ........o.ceveneenins 5
Table 1315.2(13) Semi-Rigid Copper Tubing . 228 i Hazardous: PIocess
Pipina (HPP). . . ... ... . ... ... 251 IBEX:  aeeaemaiee g e B e e s 431
Table 1315.2(14) Corrugated Stainless Steel P g( )_
Tubing (CSST) . ..o e eeeee. .. 229 1406.3 Special Requirements for HPP
_ Gases........coiiiiininnan. 252
Table 1315.2(15) Corrugated Stainless Steel
TublngACEET) o savawn sararia wa 230
Table 1315.2(16) Corrugated Stainless Steel CHAPTERS SOLAR ENERQY SYSTERESZE - 453
TUBING (C8ST) « s sosni s wi as 231 1501.0 General. ..o s deren raia 253
Table 1315.2(17) Corrugated Stainless Steel 1501.1 Applicability. . ................ 253
Tubing (CSST) ............... 232
Table 1315.2(18) Corrugated Stainless Steel CHAPTER 16 STATIONARY POWER
Tubing (CSST) ... covveeennn . 233 PLANTS (. icn vovinda i es 255
Table 1315.2(19) Polyethylene Plastic Pipe . . . . . . . 234 1601.0 Stationary Fuel Cell Power
Table 1315.2(20) Polyethylene Plastic Pipe.. . . . . . . 235 e b
Table 1315.2(21) Polyethylene Plastic Pipe. ... ... 236 :zg;; :eneral. ) G ' E """" d """ 26h
. ; d tationary Gas Engines an
Table 1315.2(22) Polyethylene Plastfc Tub!ng ..... 237 Cienaiiiore . L I 255
Table 1315.2(23) Polyethylene PFasnf: Tu'bmg ..... 237 1602.1 GAIREL. - oo o 255
Table 1315.2(24) Schedule 40 Metallic Pipe . ... .. 238 1602.2 Connection to the Gas Supply
Table 1315.2(25) Schedule 40 Metallic Pipe ... ... 239 PIONG -5 ox ovn snons svions nllias 255
Table 1315.2(26) Schedule 40 Metallic Pipe . ... .. 240 1602.3 Stationary Engine Generators . . . 255
Documents
2021 UNIFORM MECHANICAL CODE XXix XXX 2021 UNIFORM MECHANICAP eopEent Sharing Hub

Full document details: IAPMO ANSI UMC 1-2021 scan



http://www.avadocuments.com/doc/iapmo-ansi-umc-1-2021-scan
http://www.avadocuments.com/doc/iapmo-ansi-umc-1-2021-scan

CHAPTER 1
ADMINISTRATION

101.0 General.

101.1 Title. This document shall be known as the “Uniform
Mechanical Code,” may be cited as such, and will be referred
to herein as “this code.”

101.2 Scope. The provisions of this code shall apply to the
erection, installation, alteration, repair, relocation, replace-
ment, addition to, use, or maintenance of mechanical systems
within this jurisdiction.

101.3 Purpose. This code is an ordinance providing mini-
mum requirements and standards for the protection of the
public health, safety, and welfare.

101.4 Unconstitutional. Where a section, subsection, sen-
tence, clause, or phrase of this code 1s, for a reason, held to be
unconstitutional, such decision shall not affect the validity of
the remaining portions of this code. The legislative bods
hereby declares that it would have
section, subsection, sentence. clause, or phrase thercof, irre-
spective of the fact that one or more sections. subsections,
sentences, clauses, and phrascs are declared unconstitutional
101.5 Validity. Where a provision of this code, or the appli
cation thereof to a person or circumstance, is held invalid, the
remainder of the code, or the application of such provision to
other persons or circumstanccs, shall not be affected thereby

[".:‘-1*-.L.'£i this code. and ._';ta].

102.0 Applicability.

102.1 Conflicts Between Codes. Where the requirements
within the jurisdiction of this mechanical code contlict with
the requirements of the plumbing code, the plumbing cod:
shall prevail. In instances where this code, applicable stan
dards, or the manufacturer’s installation instructions conflict,

the more stringent provisions shall prevail. Where there is a
conflict between a general requirement and a specific require-
ment, the specific requirement shall prevail.

102.2 Existing Installations. Mechanical systems law-
fully in existence at the time of the adoption of this code shall
be permitted to have their use, maintenance, or repair contin-
ued where the use, maintenance, or repair is in accordance
with the original design and location and no hazard to life,
health, or property has been created by such mechanical sys-
tem.

102.3 Maintenance. Mechanical systems, materials, and
appurtenances, both existing and new, of a premise under the
Authority Having Jurisdiction shall be maintained in operat-
ing condition. Devices or safeguards required by this code
shall be maintained in accordance with the code edition under
which installed.

The owner or the owner’s designated agent shall be
responsible for maintenance of mechanical systems. To deter-
mine compliance with this subsection, the Authority Having
Jurisdiction shall be permitted to cause a mechanical system
to be reinspected.

102.3.1 Commercial HVAC Systems. Commercial
HVAC systems both existing and new, and parts thereof
shall be inspected and maintained in operating condition
in accordance with ASHRAE/ACCA 180. The owner or
the owner’s designated agent shall be responsible for
maintenance of mechanical systems and equipment. To
determine compliance with this subsection, the Author-
ity Having Jurisdiction shall be permitted to cause a
HVAC system to be reinspected.

102.3.2 Residential HVAC Systems. Residential
HVAC systems both existing and new, and parts thereof
shall be inspected in accordance with ACCA 4 QM. The
owner or the owner’s designated agent shall be respon-
sible for maintenance of mechanical systems and equip-
ment. To determine compliance with this subsection, the

\uthority Having Jurisdiction shall be permitted to cause

a HVAC system to be reinspected.
102.4 Additions, Alterations, Renovations, or
Repairs. Additions, alterations, renovations, or repairs shall
contorm (o that required for a new system without requiring
the existing mechanical system to be in accordance with the
requirements of this code. Additions, alterations, renovations,

or repairs shall not cause an existing system to become
unsafe, insanitary or overloaded.

Additions, alterations, renovations, or repairs to existing
mechanical system installations shall comply with the provi-
stons for new construction, unless such deviations are found
to be necessary and are first approved by the Authority Hav-

ing Jurisdiction

102.5 Health and Safety. Where compliance with the pro-
visions ol this code fails to eliminate or alleviate a nuisance,
or other dangerous or insanitary condition that involves health
or safety hazards, the owner or the owner’s agent shall install
such additional mechanical system facilities or shall make
such repairs or alterations as ordered by the Authority Hav-
ing Jurisdiction.

102.6 Changes in Building Occupancy. Mechanical
systems that are a part of a building or structure undergoing
a change in use or occupancy, as defined in the building code,
shall be in accordance with the requirements of this code that
are applicable to the new use or occupancy.

102.7 Moved Structures. Parts of the mechanical system of
a building and part thereof that is moved from one foundation
to another. or from one location to another, shall be in accor-
dance with the provisions of this code for new installations
and completely tested as prescribed elsewhere in this section
for new work, except that walls or floors need not be removed
during such test where equivalent means of inspection accept-
able to the Authority Having Jurisdiction are provided.

102.8 Appendices. The provisions in the appendices are
intended to supplement the requirements of this code and
shall not be considered part of this code unless formally
adopted as such.
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103.0 Duties and Powers of the Authority Having
Jurisdiction.

103.1 General. The Authority Having Jurisdiction shall be
the Authority duly appointed to enforce this code. For such
purposes, the Authority Having Jurisdiction shall have the
powers of a law enforcement officer. The Authority Having
Jurisdiction shall have the power to render interpretations of
this code and to adopt and enforce rules and regulations sup-
plemental to this code as deemed necessary in order to clar-
ify the application of the provisions of this code. Such
interpretations, rules, and regulations shall comply with the
intent and purpose of this code.

In accordance with the prescribed procedures and with
the approval of the appointing authority, the Authority Hav-
ing Jurisdiction shall be permitted to appoint such number of
technical officers, inspectors, and other employees as shall
be authorized from time to time. The Authority Having Juris-
diction shall be permitted to deputize such inspectors or
employees as necessary to carry out the functions of the code
enforcement agency.

The Authority Having Jurisdiction shall be permited o
request the assistance and cooperation of other officials of
this jurisdiction so far as required 11 the discharge of the
duties required by this code or other pertinent law or ordi-
nance.

103.2 Liability. The Authority Having lurisdiction charged
with the enforcement of this code, acting in good faith and
without malice in the discharge of the Authority Having Juris-
diction’s duties, shall not thereby be rendered personally

liable for damage that accrues to persons or property as a
result of an act or by reason of an act or omission i the dis

charge of such duties. A suit brought against the Authority

Having Jurisdiction or employee becausc of such act or omis-
sion performed in the enforcement of provisions of this cods

shall be defended by legal counsel provided by this jurisdic-
tion until final termination of such proceedings.

103.3 Applications and Permits. The Authority Having
Jurisdiction shall be permitted to require the submission of
plans, specifications, drawings, and such other information
in accordance with the Authority Having Jurisdiction, prior to
the commencement of, and at a time during the progress of,
work regulated by this code.

The issuance of a permit upon construction documents
shall not prevent the Authority Having Jurisdiction from
thereafter requiring the correction of errors in said construc-
tion documents or from preventing construction operations
being carried on thereunder where in violation of this code or
of other pertinent ordinance or from revoking a certificate of
approval where issued in error.

103.3.1 Licensing. Provision for licensing shall be
determined by the Authority Having Jurisdiction.

103.4 Right of Entry. Where it is necessary to make an
inspection to enforce the provisions of this code, or where the
Authority Having Jurisdiction has reasonable cause to believe
that there exists in a building or upon a premises a condition
or violation of this code that makes the building or premises

unsafe, insanitary, dangerous, or hazardous, the Authority
Having Jurisdiction shall be permitted to enter the building
or premises at reasonable times to inspect or to perform the
duties imposed upon the Authority Having Jurisdiction by
this code, provided that where such building or premises is
occupied, the Authority Having Jurisdiction shall present cre-
dentials to the occupant and request entry. Where such build-
ing or premises i1s unoccupied, the Authority Having
Jurisdiction shall first make a reasonable effort to locate the
owner or other person having charge or control of the build-
ing or premises and request entry. Where entry is refused, the
Authority Having Jurisdiction has recourse to every remedy
provided by law to secure entry.

Where the Authority Having Jurisdiction shall have first
obtained an inspection warrant or other remedy provided by
law to secure entry, no owner, occupant, or person having
charge, care or control of a building or premises shall fail or
neglect, after a request 1s made as herein provided, to
promptly permit entry herein by the Authority Having Juris-
diction for the purpose of inspection and examination pur-

suant to this code

104.0 Permits.

104.1 Permits Hequired. It shall be unlawful for a person,
firm, or corporation to make an installation, alteration, repair,
replacement, or remode! a mechanical system regulated by
this code except as permitted in Section 104.2, or to cause the
same to be done without first obtaining a separate mechani-
cal permit for each separate building or structure.

104.2 Exempt Work. A permit shall not be required for the
following

A

(1) A portable heating appliance, portable ventilating equip-
went, a portable cooling unit, or a portable evaporative
Cd .'g:'[:_'i
(£) A closed system of steam, hot, or chilled water piping
within heating or cooling equipment regulated by this
code.

(3) Replacement of a component part that does not alter its
original approval and is in accordance with other appli-
cable requirements of this code.

(4) Refrigerating equipment that is part of the equipment for
which a permit has been issued pursuant to the require-
ments of this code.

(5) A unit refrigerating system.

Exemption from the permit requirements of this code
shall not be deemed to grant authorization for work to be done
in violation of the provisions of the code or other laws or ordi-
nances of this jurisdiction.

104.3 Application for Permit. To obtain a permit, the
applicant shall first file an application therefore in writing on
a form furnished by the Authority Having Jurisdiction for that
purpose. Such application shall:

(1) Identify and describe the work to be covered by the per-
mit for which application is made.
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(2) Describe the land upon which the proposed work is to be
done by legal description, street address, or similar
description that will readily identify and definitely locate
the proposed building or work.

(3) Indicate the use or occupancy for which the proposed
work is intended.

(4) Be accompanied by construction documents and other
data in accordance with Section 104.3.1.

(5) Be signed by the permittee or the permittee’s authorized
agent. The Authority Having Jurisdiction shall be per-
mitted to require evidence to indicate such authority.

(6) Give such other data and information in accordance with
the Authority Having Jurisdiction.

104.3.1 Construction Documents. Construction
documents, engineering calculations, diagrams, and other
data shall be submitted in two or more sets with each
application for a permit. The construction documents,
computations, and specifications shall be prepared by,
and the mechanical systcim de:
design professional. Construction documents shall be
drawn to scale with clarity to identify that the intended
work to be performed is in accordance with the code

; :
1ened by, a reeistered

Exception: The Authority Having Jurisdiction shall be
permitted to waive the submiss
ments, calculations, or other data where the Authorit)
Having Jurisdiction finds that the nature of the work
applied for is such that reviewing of construction docu
ments 1S not necessary to obtain comphiance with the
code.

104.3.2 Plan Review Fees. Where a plan or other data
is required to be submitted in accordance with Section
104.3.1, a plan review fee shall be paid at the time of sub
mitting construction documents for revien

ion of construction docu

Svsiem \nii\'

The plan review fees for mechanic
shall be determined and adoptcd by this jurlsdlctlon

The plan review fees specified in this subsection are
separate fees from the permit fees specified in Section
104.5.

Where plans are incomplete or changed so as to
require additional review, a fee shall be charged at the
rate shown in Table 104.5.

104.3.3 Time Limitation of Application. Applica-
tions for which no permit is issued within 180 days fol-
lowing the date of application shall expire by limitation,
plans and other data submitted for review thereafter, shall
be returned to the applicant or destroyed by the Author-
ity Having Jurisdiction. The Authority Having Jurisdic-
tion shall be permitted to extend the time for action by
the applicant for a period not to exceed 180 days upon
request by the applicant showing that circumstances
beyond the control of the applicant have prevented action
from being taken. No application shall be extended more
than once. In order to renew action on an application
after expiration, the applicant shall resubmit plans and
pay a new plan review fee.
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104.4 Permit Issuance. The application, construction doc-
uments, and other data filed by an applicant for a permit shall
be reviewed by the Authority Having Jurisdiction. Such plans
shall be permitted to be reviewed by other departments of this
jurisdiction to verify compliance with applicable laws under
their jurisdiction. Where the Authority Having Jurisdiction
finds that the work described in an application for permit and
the plans, specifications, and other data filed therewith are in
accordance with the requirements of the code and other per-
tinent laws and ordinances and that the fees specified in Sec-
tion 104.5 have been paid, the Authority Having Jurisdiction
shall issue a permit therefore to the applicant.

104.4.1 Approved Plans or Construction Docu-
ments. Where the Authority Having Jurisdiction issues
the permit where plans are required, the Authority Hav-
ing Jurisdiction shall endorse in writing or stamp the con-
struction documents “APPROVED.” Such approved
construction documents shall not be changed, modified,
or altered without authorization from the Authority Hav-
ing Iurisdiction. and the work shall be done in accor-

dance with approved plans.
The Authority Having Junisdiction shall be permit-
ted toissue a permit for the construction of a part of a
mech Il system before the entire construction docu-
ments Iu, the whole system have been submitted or

approved. provi ':;d adequate information and detailed
statements have been filed in accordance with pertinent
requirements of this code. The holder of such permit

shall be permitied to proceed at the holder’s risk without

assurance that the permit for the entire building, struc-
>, or mechanical system will be granted.

104.4.2 Validity of Permit. The issuance of a permit or

approval of construction documents shall not be con-

strued to be a permit for, or an approval of, a violation of
tl this code or other ordinance of the juris-
diction. No permit presuming to give authority to violate
or cancel the provisions of this code shall be valid.

the provisions of

The issuance of a permit based upon plans, specifi-
cations, or other data shall not prevent the Authority
Having Jurisdiction from thereatfter requiring the correc-
tion of errors in said plans, specifications, and other data
or from preventing building operations being carried on
thereunder where in violation of this code or of other
ordinances of this jurisdiction.

104.4.3 Expiration. A permit issued by the Authority
Having Jurisdiction under the provisions of this code
shall expire by limitation and become null and void
where the work authorized by such permit is not com-
menced within 180 days from the date of such permit, or
where the work authorized by such permit is suspended
or abandoned at a time after the work 1s commenced for
a period of 180 days. Before such work is recommenced,
a new permit shall first be obtained to do so, and the fee,
therefore, shall be one-half the amount required for a new
permit for such work, provided no changes have been
made or will be made in the original construction docu-
ments for such work, and provided further that such sus-
pension or abandonment has not exceeded 1 year.
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104.4.4 Extension. A permittee holding an unexpired
permit shall be permitted to apply for an extension of the
time within which work shall be permitted to commence
under that permit where the permittee is unable to com-
mence work within the time required by this section. The
Authority Having Jurisdiction shall be permitted to
extend the time for action by the permittee for a period
not exceeding 180 days upon written request by the per-
mittee showing that circumstances beyond the control of
the permittee have prevented action from being taken.
No permit shall be extended more than once. In order to
renew action on a permit after expiration, the permittee
shall pay a new full permit fee.

104.4.5 Suspension or Revocation. The Authority
Having Junisdiction shall be permitted to, in writing, sus-
pend or revoke a permit issued under the provisions of
this code where the permit is issued in error or on the
basis of incorrect information supplied or in violation of
other ordinance or regulation of the jurisdiction.

104.4.6 Retention of Plans. One set of anproved con-
struction documents and computations shall | be retained
by the Authority Having Jurisdiction until final approval
of the work is covered therein.

One set Dfﬂpprovcd construction documents, com-
putations, and manufacturer’s installation instructions
shall be returned to the applicant. and said set shall be
kept on the site of the building or work at tumes during
which the work authorized thereby 15 in progress

104.5 Fees. Fees shall be assessed in accordance with the
provisions of this section and as set forth i the fee schedule.
Table 104.5. The fees are to be determined and adopted by
this jurisdiction.
104.5.1 Work Commencing Beiore Pelmlt
Issuance. Where work for which a permit s required
by this code has been commenced without first obtaining
said permit, a special investigation shall be made betore
a permit is issued for such work.

104.5.2 Investigation Fees. An investigation fee, in
addition to the permit fee, shall be collected whether or
not a permit is then or subsequently issued. The investi-
gation fee shall be equal to the amount of the permit fee
that is required by this code if a permit were to be issued.
The payment of such investigation fee shall not exempt
a person from compliance with other provisions of this
code, nor from a penalty prescribed by law.

104.5.3 Fee Refunds. The Authority Having Jurisdic-
tion shall be permitted to authorize the refunding of a fee
as follows:

(1) The amount paid hereunder that was erroneously
paid or collected.

(2) Refunding of not more than a percentage, as deter-
mined by this jurisdiction where no work has been
done under a permit issued in accordance with this
code.

The Authority Having Jurisdiction shall not author-
ize refunding of a fee paid except upon written applica-
tion filed by the original permittee not to exceed 180 days
after the date of fee payment.

105.0 Inspections and Testing.

105.1 General. Mechanical systems for which a permit is
required by this code shall be inspected by the Authority Hav-
ing Jurisdiction.

No mechanical system or portion thereof shall be cov-
ered, concealed, or put into use until inspected and approved
as prescribed in this code. Neither the Authority Having Juris-
diction nor the jurisdiction shall be liable for expense entailed
in the removal or replacement of material required to permit
inspection. Mechanical systems regulated by this code shall
not be connected to the energy fuel supply lines until author-
ized by the Authority Having Jurisdiction.

105.2 Required Inspections. New mechanical system
work and such portions of existing systems as affected by new
work, or changes, shall be inspected by the Authority Having
Jurisdiction to ensure compliance with the requirements of
this code and to ensure that the installation and construction
of the mechanical system are in accordance with approved
plans. The Authority Having Tunisdiction shall make the fol-
lowing inspections and other such inspections as necessary.
[he permittee or the permitice’s authorized agent shall be
responsible for the scheduling of such inspections as follows:

Underground inspection shall be made after trenches or

ditches are excavated and bedded, piping installed, and

before backfill 1s put in place.
(2) Rough-in inspection shall be made prior to the installa-

tion of wall or celling membranes.
(3) Final mspection shall be made upon completion of the

installation.

105.2.1 Uncovering. Where a mechanical system, or
Ins ‘:elled, altered, or repaired, is
re being inspected, tested, and
> 10 this code, it shall be uncovered
o uncover the work has been
1ssued to the responsible person by the Authority Having
Jurisdiction. The requirements of this section shall not
be considered to prohibit the operation of mechanical
systems installed to replace existing equipment serving
an occupied portion of the building in the event a request
for inspection of such equipment has been filed with the
Authority Having Jurisdiction not more than 72 hours
after such replacement work is completed, and before a
portion of such mechanical system is concealed by a per-
manent portion of the building.

105.2.2 Other Inspections. In addition to the inspec-
tions required by this code, the Authority Having Juris-
diction shall be permitted to require other inspections to
ascertain compliance with the provisions of this code and
other laws that are enforced by the Authority Having
Jurisdiction.

105.2.3 Inspection Requests. It shall be the duty of
the person doing the work authorized by a permit to
notify the Authority Having Jurisdiction that such work
is ready for inspection. The Authority Having Jurisdic-
tion shall be permitted to require that a request for
inspection be filed not less than 1 working day before

part thercol., \\h'a'l l
wered or ¢ ::\._':11"'-.‘: bet
approved as presc

for mspection ' notice t
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such inspection is desired. Such request shall be permit-
ted to be made in writing or by telephone, at the option
of the Authority Having Jurisdiction.

It shall be the duty of the person requesting inspec-
tions in accordance with this code to provide access to
and means for inspection of such work.

105.2.4 Advance Notice. It shall be the duty of the
person doing the work authorized by the permit to notify
the Authority Having Jurisdiction, orally or in writing
that said work is ready for inspection. Such notification
shall be given not less than 24 hours before the work is
to be inspected.

105.2.5 Responsibility. It shall be the duty of the
holder of a permit to make sure that the work will stand
the test prescribed before giving the notification.

The equipment, material, and labor necessary for
inspection or tests shall be furnished by the person to
whom the permit is issued or by whom inspection is

requested.

105.2.6 Reinspections. A rcinspection fee shall be
permitted to be assessed for cach inspection or reinspec-
tion where such portion of work for which inspection is
called is not complete or where required eorrections have

not been made.

This provision shall not be interpreted as requiring
reinspection fees the first time a job is rejected for fail-
ure to be in accordance with the requirements of this
code, but as controlling the practice of calling for inspec-
tions before the job is rcady for inspection or reinspec-
tion.

Reinspection fees shall be permitted to be assessed
where the approved plans are not readily available to the
inspector, for failure to provide access on the date for
which the inspection is requested, or for deviating from
plans requiring the approval of the Authority Having
Jurisdiction.

To obtain reinspection, the applicant shall file an
application therefore in writing upon a form furnished
for that purpose and pay the reinspection fee in accor-
dance with Table 104.5.

In instances where reinspection fees have been
assessed, no additional inspection of the work will be
performed until the required fees have been paid.

105.3 Testing of Systems. Mechanical systems shall be
tested and approved in accordance with this code or the
Authority Having Jurisdiction. Tests shall be conducted in
the presence of the Authority Having Jurisdiction or the
Authority Having Jurisdiction’s duly appointed representa-
tive.

No test or inspection shall be required where a mechan-
ical system, or part thereof, is set up for exhibition purposes
and has no connection with water or an energy fuel supply. In
cases where it would be impractical to provide the required
water or air tests, or for minor installations and repairs, the
Authority Having Jurisdiction shall be permitted to make such
inspection as deemed advisable in order to be assured that the
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work has been performed in accordance with the intent of this
code. Joints and connections in the mechanical system shall
be airtight, gastight, or watertight for the pressures required
by the test.

105.3.1 Defective Systems. In buildings or premises
condemned by the Authority Having Jurisdiction because
of an insanitary condition of the mechanical system, or
part thereof, the alterations in such system shall be in
accordance with the requirements of this code.

105.3.2 Retesting. Where the Authority Having Juris-
diction finds that the work will not pass the test, neces-
sary corrections shall be made, and the work shall be
resubmitted for test or inspection.

105.3.3 Approval. Where prescribed tests and inspec-
tions indicate that the work is in accordance with this code,
a certificate of approval shall be issued by the Authority
Having Jurisdiction to the permittee on demand.

105.4 Connection to Service Utilities. No person shall

make connections from a source of energy or fuel to a
mechanical system or equipment regulated by this code and
for which a permit is required until approved by the Author-
ity Having Junisdiction. The Authority Having Jurisdiction
shall be permitied 1o authorize temporary connection of the
mechanical system cquipment to the source of energy or fuel
for the purpose of testing the equipment.

106.0 Violations and Penalties.

106.1 General. It shall be unlawful for a person, firm, or
corporation o erect, construct, enlarge, alter, repair, move,
improve, remove, convert, demolish, equip, use, or maintain
a mechanieal system or permit the same to be done in viola-
tion of this code

106.2 Notices of Correction or Violation. Notices of
correction or violation shall be written by the Authority Hav-
ing Jurisdiction and shall be permitted to be posted at the site
of the work or mailed or delivered to the permittee or their
authorized representative.

Refusal, failure, or neglect to comply with such notice
or order within 10 days of receipt thereof, shall be considered
a violation of this code and shall be subject to the penalties set
forth by the governing laws of the jurisdiction.

106.3 Penalties. A person, firm, or corporation violating a
provision of this code shall be deemed guilty of a misde-
meanor, and upon conviction thereof, shall be punishable by
a fine, imprisonment, or both set forth by the governing laws
of the jurisdiction. Each separate day or a portion thereof, dur-
ing which a violation of this code occurs or continues, shall
be deemed to constitute a separate offense.

106.4 Stop Orders. Where work is being done contrary to
the provisions of this code, the Authority Having Jurisdiction
shall be permitted to order the work stopped by notice in writ-
ing served on persons engaged in the doing or causing such
work to be done, and such persons shall forthwith stop work
until authorized by the Authority Having Jurisdiction to pro-
ceed with the work.
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106.5 Authority to Disconnect Utilities in Emergen-
cies. The Authority Having Jurisdiction shall have the
authority to disconnect a mechanical system to a building,
structure, or equipment regulated by this code in case of
emergency where necessary to eliminate an immediate hazard
to life or property.

106.6 Authority to Condemn. Where the Authority Hav-
ing Jurisdiction ascertains that a mechanical system or portion
thereof, regulated by this code, has become hazardous to life,
health, or property, or has become insanitary, the Authority
Having Jurisdiction shall order in writing that such mechan-
ical system either be removed or placed in a safe or sanitary
condition. The order shall fix a reasonable time limit for com-
pliance. No person shall use or maintain a defective mechan-
ical system after receiving such notice.

Where such mechanical system is to be disconnected,
written notice shall be given. In cases of immediate danger
to life or property, such disconnection shall be permitted to be
made immediately without such notice.

107.0 Board of Appeals.

107.1 General. In order to hear and decide appeals of orders,
decisions, or determinations made by the Authority Having
Jurisdiction relative to the application and interpretations of
this code, there shall be and is hereby created a Board of
Appeals consisting of members who arc qualificd by expern-
ence and training to pass upon matters pertaining to mechan

ical system design, construction, and maintcnance and the
public health aspects of mechanical svstems and who are not

employees of the jurisdiction. The Authority Having Juris-
diction shall be an ex-officio member and shall act as secre

tary to said board but shall have no voie upon a matter betore
the board. The Board of Appeals shall be appointed by the
governing body and shall hold officc at its pleasure. The
board shall adopt rules of procedure tor conducting its busi-

ness and shall render decisions and findings in writing to the
appellant with a duplicate copy to the Authority Having Juris-
diction.

107.2 Limitations of Authority. The Board of Appeals
shall have no authority relative to interpretation of the admin-
istrative provisions of this code, nor shall the board be
empowered to waive requirements of this code.
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TABLE 104.5 TABLE 104.5 (continued)
MECHANICAL PERMIT FEES MECHANICAL PERMIT FEES

Permit Issuance 9. Miscellaneous:
1. For the issuance of each permit...

I i i g s e el R i, b o i 0 A 1t s .
T 10. Fuel Gas Piping:

Unit Fee Schedule Where Chapter 13 or Appendix B is applicable (See Section 101.2), permit fees for fuel-gas piping shall

1. Furnaces: be as follows:
For the installation or relocation of each forced-air or gravity-type furnace or burner, Foreach gas piping systein OF 08 t0 TIve OIS . caisinsmismsimims s iabss s ssa s s aaas v s hs s sas aerss "
including ducts and vents attached to such appliance, not exceeding 100 000 British thermal For each additional gas piping system, Per OULIET ............coccooiiiiiiiiiiiiiiiiee et e !
units per B (B0 .ooiaisinvminasnsennis B R RS SR o oA -, 11. Process Piping:
izﬂﬂ?nlgﬁﬁggtzonzo‘feﬁ: ;?tgg;:e(zittzagchO;;j)[}i:;rcg,r egg:;tgint)grpleogl(r]%a:}cgg /Eumcr ______________________________________ For each hazardlolfs process piping system (HPP) of one to four outlcts_:
For the installation or relocation of each floor furnace, including Vent.................cccoooveueeoeueceeeeeeeeeeeesieerceee | Fior.cach HEE piping gystean Ofﬁ.‘{("_ or more outlets, pcf OULIEL overccrns crvrsssmmmesssmsesssmsssssmmssssmsnssssesssassse —_—
For the installation or relocation of each suspended heater, recessed wall heater, For each nonhazardous process piping system (NPP) of one to four outlets...........ccooiiiiiin, _:

BETICORIOUNTE THIE BEREEE .. o - csiowi o5 suesons a5 owis s owses ieans oons s builals voss S ids o S Sea s A na oA N e s SR S e S AT 1 For each NPP piping system of five or more outlets, per outlet ...............cviiiniininninimnoimien.

2. Appliance Vents:

For the installation, relocation, or replacement of each appliance vent installed and not Other Inspections and Fees
. s N - e 1 . . 1 1 1 -
included in an appliance permit o e s 1. Inspections outside of normal business hours, per hour (minimum charge — 2 hours) T :
3. Repairs or Additions: 2. Reinspection fees assessed under provisions of Section 105.2.6, Per iNSPECTION wuii. vt i siiseivieiiisevnessasesassssssssessasarnns :
For the repair of, al‘ ation.of, or addition to each heating appliance, refrigeration unit, 3. Inspections for which no fee is specifically indicated, per hour (minimum charge BOUE) ,...ovcrrensronrsnssnassnnsassnsens :
cooling unit, absorption unit, or each heating, cooling, absorption, or evaporative coolin " . ) _. i o d i
& ik " % - i _ " : & 1 4. Additional plan review required by changes, additions, or revisions to plans or to plans for which an
system including u.\'..l ation of .n.-lw-l« egiilated by this codd......... it SR ; _ i , 1
) N — initial review has been completed. per hour (minimum charge (0}i g ST SRS, | P
4. Bolilers, Compressors, and Absorption Systems ) N , ) _ .
. . _ For SI units: 1000 British thermal units per ho 0.293 kW. | horsepower = 0.746 kW, 1 cubie foot per minute = 0.00047 m’/s
For the installation or relocation of each boiler or compressor, not cxceeding b
. ! " : otes:
3 horsepower (hp), or each absorption system not exceeding 100 000 Btu/h.........cocoviivenrieisnsieesieneeeseannees : : _
. s : . ! Yy K . Jurisdiction will indicate their fees here.
For the installation or relocation of cach boiler or compressor exceeding 3 hp, not exceeding 5 L _ ; , _ ,
1S hp, or each absorption system exceeding 100 000 Btu/h and including 500 000 Btu/h........coovevinicicrinnennrees : S onhall notapply o an:aus-handling wett that igeetionof's feclow-axsemblpd appliamge, coolimg . ggfstive coolar, or abseupiion untl Tor vihich
) ) W 2 - ) S a permit is required elsewhere in this code.
For the installation or relocation of each boiler or compressor exceeding 15 hp. not exceeding

30 hp, or each absorption system exeeeding 500 000 Btw/h, not exceeding 1 000 000 Btu/h...........cccocveviereenens 1
For the installation or relocation of each boiler or compressor exceeding 30 hp.
not exceeding 50 hp, or for each absorption system exceeding | 000 000 Btuwh,
not exceeding 1 750 000 Biu/k... G SR
For the installation or relocation of each b01ler or compressm exceedmg 50 hp,

or each absorption system exceeding 1 750 000 B/ ...........ovoverimmeeeceeeeeeeeeeeeeeeeeeeeeeeee s
5. Air Handlers:
For each air-handling unit not exceeding 10 000 cubic feet per minute (CFM),
TR s T e BTl oo P T ————
6. Evaporative Coolers:
For each air-handling unit exceeding 10 000 CFM ...........cc.ouoioinieiersiecmsssssnsseesssessssssssssssssesssssssssssssessesssssossssn_|
1

For each evaporative cooler other than POTtaDIe TP ..o minsisminonsonmirasmsmsississssissssisssis s i
7. Ventilation and Exhaust:
For each ventilation fan connected 10 a SINGIE QUCE ... i muminimiinsimiessis i ssisivimsi i g

For each ventilation system that is not a portion of a heating or air-conditioning system
AUTHORIZET BY B POBIAIE . ossv.ausivuisiossssnssioinnivessiveivsi s sosvieivm s oum e s sV wa i NS I V9 3w o RV RAVARS ST

For the installation of each hood that is served by mechanical exhaust,

inclnding the auchs Tor SRS BOBY ... v mini s i T R R R S T A TS AT S A ST SN aais .

8. Incinerators:
For the installation or relocation of each domestic-type INCINETALOT.........c.ccvveieeriiiereiee i cireeeseeesneeeeeeensneneeeeeeaes !
1

For the installation or relocation of each commercial or industrial-type IncCinerator............cccoccvieieniiiieiiieciniens
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CHAPTER 2
DEFINITIONS

201.0 General.

201.1 Applicability. For the purpose of this code, the fol-
lowing terms have the meanings indicated in this chapter.

No attempt is made to define ordinary words, which are
used in accordance with their established dictionary mean-
ings, except where a word has been used loosely, and it is
necessary to define its meaning as used in this code to avoid
misunderstanding.

202.0 Definition of Terms.

202.1 General. The definitions of terms are arranged alpha-
betically according to the first word of the term.

203.0 -A -

Absorption Unit. An absorption refrigeration system that
has been factory-assembled and tested prior to its installation
Accepted Engineering Practice. That which conforms
to technical or scientific-bascd principles, test, or standards
that are accepted by the engincering profession

Access Panel. A closure device used to cover an opening
into a duct, an enclosure, equipment, or an appurtenance.
[NFPA 96:3.3.1]

Accessible. Where applied (0 a device. appliance. or cquip-
ment, “accessible” means having aceess thereto, but which
first may require the removal of an access panel, door. or sim
ilar obstruction.

Accessible, Readily Having a direct access without the
necessity of removing a pancl, door, or similar obstruction
Air, Class 1. Air with low contaminani conceniraiion, low
sensory-irritation intensity, and inoffensive odor. [ASHRAE
62.1:5.16.1]

Air, Class 2. Air with moderate contaminant concentration,
mild sensory-irritation intensity, or mildly offensive odors.
Class 2 air also includes air that is not necessarily harmful or
objectionable, but that is inappropriate for transfer or recir-

culation to spaces used for different purposes. [ASHRAE
62.1:5.16.1)

Air, Class 3. Air with significant contaminant concentra-
tion, significant sensory-irritation intensity, or offensive odor.
[ASHRAE 62.1:5.16.1]

Air, Class 4. Air with highly objectionable fumes or gases
or with potentially dangerous particles, bioaerosols, or gases,
at concentrations high enough to be considered harmful.
[ASHRAE 62.1:5.16.1]

Air, Combustion. See Combustion Air.

Air, Conditioned. Air that has been treated to achieve a
desired level of temperature, humidity, or cleanliness.

Air, Dilution. Air that enters a draft hood or draft regulator
and mixes with the flue gases. [NFPA 54:3.3.2.2]

2021 UNIFORM MECHANICAL CODE
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Air, Exhaust. Air being removed from any space or piece of
equipment and conveyed directly to the atmosphere by means
of openings or ducts.

Air, Makeup. Air that is provided to replace air being
exhausted.

Air, Outside. Air from outside the building intentionally
conveyed by openings or ducts to rooms or to conditioning
equipment.

Air, Return. Air from the conditioned area that is returned to
the conditioning equipment for reconditioning.

Air, Supply. Air being conveved to a conditioned area
through ducts or plenums from a heat exchanger of a heating,
cooling, absorption, or evaporative cooling system.

Alr Dlspe rsion Systems Materials intended for use in air
handling systems i exposed locations operating under posi-

LIVE PIressure

Air'~Han dlin g Unit. A blower or fan used for the purpose of

uting supply air to a room, space, or area.
Air Intakes. An ope |:::1g in a building’s envelope whose pur-
pose 15 to allow outside air to be drawn into the structure to

replace mside air that 1s removed by exhaust systems or to
improve the L]u;zlit_\' '.he inside air by providing a source of
air having a lower concentration of odors, suspended parti-
.. [NFPA 96:3.3.2]

Air- Mowng Systﬂm A system designed to provide heat-
ng, co tion in which one or more air-handling
units are _J--_-_i. | »lv air to a common space or are draw-
n plenum or space.

Air Pollution Contlol Devices. Equ1pment and devices
used for the purpose ot cleaning air passing through them or
by them in such a manner as to reduce or remove the impuri-
ties contained therein. [NFPA 96:3.3.3]

Anodeless Riser. An assembly of steel-cased plastic pipe
used to make the transition between plastic piping installed
underground and metallic piping installed aboveground.
[NFPA 54:3.3.4]

Appliance. A device that utilizes an energy source to pro-
duce light, heat, power, refrigeration, air conditioning, or
compressed fuel gas. This definition also shall include a
vented decorative appliance.
Appliance, Fan-Assisted Combustion. An appli-
ance equipped with an integral mechanical means to
either draw or force products of combustion through the
combustion chamber or heat exchanger. [NFPA
54:3.3.5.4]
Appliance, Low-Heat. A fucl-burning appliance that
produces a continuous flue gas temperature, at the point
of entrance to the flue, of not more than 1000°F (538°C).

Appliance, Medium-Heat. A fuel-burning appliance
that produces a continuous flue gas temperature, at the

cles. or heatine content

INg air irom a con
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point of entrance to the flue, of more than 1000°F
(538°C) and less than 2000°F (1093°C).

Appliance Categorized Vent Diameter/Area. The min-
imum vent diameter/area permissible for Category I appli-

| ances to maintain a nonpositive vent static pressure when
tested in accordance with nationally recognized standards.
[NFPA 54:3.3.6]

Appliance Flue Outlet. The opening or openings in a
cooking device where vapors, combustion gases, or both
leave the cooking device. [NFPA 96:3.3.4] There might or
might not be ductwork attached to this opening.

Appliance Fuel Connector. An assembly of listed semi-
rigid or flexible tubing and fittings to carry fuel between a
fuel-piping outlet and a fuel-burning appliance.

Approved. Acceptable to the Authority Having Jurisdiction.

Approved Testing Agency. An organization primarily
established for purposes of testing to approved standards and
approved by the Authority Having Jurisdiction.

Appurtenance An accessory or a subordinate part that
enables the primary device to perform or improves ils
intended function. [NFPA 96:3.3.5]

Assembly Building. A building or & portion ol a building
used for the gathering together of 50 or more persons for such
purposes as deliberation, education. nstruction \..-mm;a
entertainment, amusement, drinking. dining. or awaiting
transportation.

Authority Having Jurisdiction. Thc organization. office.
or individual responsible for enforcing the requirements of a
code or standard, or for approving cquipment, materials
installations, or procedures. The Authority Having Turisdic
tion shall be a federal, state, local, or other regional depart
ment or an individual such as a plumbr:--_ official, mechanical
official, labor department official, hea!th d¢ |\:. tment officia
building official, or others having staiu withority the
absence of statutory authority, the Author '_'. Having Juris-
diction may be some other responslbl_ pe T'his definition
shall include the Authority Having .lunsdlctlon s duly author—
ized representative.

Automatic. That which provides a function without the
necessity of human intervention.

Automatic Boiler. A boiler equipped with certain controls
and limit devices.

Azeotrope. A refrigerant blend containing two or more
refrigerants whose equilibrium vapor and liquid phase com-
positions are the same at a given pressure. At this pressure,
the slope of the temperature vs. composition curve equals
zero, which mathematically is expressed as (dt/dx)
which, in turn, implies the occurrence of a maximum, mini-
mum, or saddle point temperature. Azeotropic blends exhibit
some segregation of components at other conditions. The
extent of the segregation depends on the particular azeotrope
and the application. [ASHRAE 34:3]

| +k
i g

204.0 -B-

Baffle Plate. An object placed in or near an appliance to
change the direction or retard the flow of air, air-fuel mix-
tures, or flue gases.

10

Boiler. A closed vessel used for heating water or liquid, or
for generating steam or vapor by direct application of heat
from combustible fuels or electricity.

Boiler, High-Pressure. A boiler for generating steam at
gauge pressures in excess of 15 psi (103 kPa), or for heating
water to a temperature in excess of 250°F (121°C) or at a
gauge pressure in excess of 160 psi (gauge pressure of 1103
kPa). [NFPA 211:3.3.14.2]

Boiler Room. A room where boilers are installed.

Bonding Conductor or Jumper. A reliable conductor to
ensure the required electrical conductivity between metal
parts required to be electrically connected. [NFPA 70:100(1)]

Breathing Zone. The region within an occupiable space
between planes 3 inches and 72 inches (76 mm and 1829 mm)
above the floor and exceeds 2 feet (610 mm) from the walls
or fixed air-conditioning equipment. [ASHRAE 62.1:3]

Breathing Zone Outdoor Airflow. The outdoor airflow
required in the breathing zone of the occupiable space or
spaces in a ventilation zone. [ASHRAE 62.1:6.2.2.1]

Breeching. A metal connec

ippliances

tor for medium- and high-heat

Broiler. A general term including broilers, salamanders, bar-
becues. and other devices cooking primarily by radiated heat,
excepting toasters. [NFPA 54:3.3.15)

BTU/H. The listed maximum capacity of any appliance,
absorption unit, ot lmrm! expressed in British thermal units

input per hour. unless otherwise noted.

Building Code. The building code that is adopted by this
jurisdiction

Building Official. See Author
Burner, Automatic Boiler.

the combustion chambel

'ty Having Jurisdiction.

\ device to convey fuel into

roximity to its combustion air
controlled heat release com-

.=nd that 1s equipped with an

igiiiion sysicin o reliably igniie the entire heat release sur-

face of the burner assembly.

supply so as to permit a -»:‘..|

patible with the burner design

205.0 -C-
CAS Number. The Chemical Abstract System registry num-
ber.

Central Heating Plant or Heating Plant. Environmental
heating equipment installed in a manner to supply heat by
means of ducts or pipes to areas other than the room or space
in which the equipment is located.

Certified. A formally stated recognition and approval of an
acceptable level of competency, acceptable to the Authority
Having Jurisdiction. [NFPA 96:3.3.10]

Certified Person. A person trained and certified by the
equipment manufacturer, or by a recognized organization
through a formal certification program for the system to be
serviced or cleaned; that is acceptable to the Authority Hav-
ing Jurisdiction.

Chimney. One or more passageways, vertical or nearly so,

for conveying flue or vent gases to the outdoors. [NFPA
54:3.3.18]
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Chimney, Factory-Built. A chimney composed of
listed factory-built components assembled in accordance
with the manufacturer’s installation instructions to form

the completed chimney. [NFPA 54:3.3.18.2]

Chimney, Masonry. A field-constructed chimney of
solid masonry units, bricks, stones, listed masonry chim-
ney units, or reinforced Portland cement concrete, lined

with suitable chimney flue liners. [NFPA 54:3.3.18.3]

Chimney, Metal. A ficld-constructed chimney of metal.
[NFPA 54:3.3.18.4]

Chimney Classifications:

Chimney, High-Heat Appliance-Type. A factory-
built, masonry, or metal chimney suitable for removing
the products of combustion from fuel-burning high-heat
appliances producing combustion gases in excess of
2000°F (1093°C), measured at the appliance flue outlet.

Chimney, Low-Heat Appliance-Type. A factory-
built, masonry, or metal ch;mney suitable for removmg
the products of combustion from fuel-burning low-heat
appliances producing combustion gases not in excess of
1000°F (538°C) under normal ope
capable of producing combustion gases of 1400°]
(760°C) during intermittent forced firing for periods up
to one hour. All temperatures are measured at the appli
ance flue outlet.

Chimney, Medium-Heat Appliance-Type. A fac-

rating conditions, but

tory-built, masonry, or metal chimney suitable for
removing the products of combustion from fuel-burning
medium-heat appliances producing combustion gases,
not in excess of 2000°F (1093°C), measured at the appli
ance flue outlet.

Chimney, Residentia! Appliance- Type ctory-

built or masonry chimney suitable for removing _.:\:-.-.r;;._!--
of combustion from residc:
ing combustion gases not in cxces:
measured at the applnnce flue outlet. Factory-built Type
HT chimneys have high-temperature thermal shock
resistance.

Chimney Connector. The pipe that connects a fuel-burn-
ing appliance to a chimney. [NFPA 211:3.3.48.1]

Circulators (Circulating Pump). A device that circulates
liquids within a closed circuit for an intended purpose.

Classified. Sce Listed (Third Party Certified).

Clean(ing). For kitchen exhaust systems and cooking equip-
ment, the act of removing grease, oil deposits, and other
residue. [NFPA 96:3.3.12]

Clearly Identified. Capable of being recognized by a per-
son of normal vision without causing uncertainty and indeci-
siveness about the location or operating process of the
identified item. [NFPA 96:3.3.13]

Closed Combustible Construction. Combustible build-
ing construction, including walls, structural framing, roofs,
roof ceilings, floors, and floor-ceiling assemblies, continu-
ously enclosing a grease duct on four sides where one or more
sides require protection in accordance with Section 507.4.

ntial-type appliances produ

.'\"]|"| 38°C)
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Closed Combustion Solid-Fuel-Burning Appliance.
A heat-producing appliance that employs a combustion cham-
ber that has no openings other than the flue collar, fuel-charg-
ing door, and adjustable openings provided to control the
amount of combustion air that enters the combustion cham-
ber.

Closet. See Confined Space.

Clothes Dryer. An appliance used to dry wet laundry by
means of heat. [NFPA 54:3.3.19]

Clothes Dryer, Type 1. Primarily used in family living

environment. May or may not be coin-operated for pub-
lic use. [NFPA 54:3.3.19.1]

Clothes Dryer, Type 2. Used in business with direct
intercourse of the function with the public. May or may

not be operated by public or hired attendant. May or may
not be coin-operated. [NFPA 54:3.3.19.2]

Coastal High Hazard Areas. An area within the flood

hazard area that is subject to high-velocity wave action, and

cshown on a F‘md lmnrancc Rate Map or other flood hazard

map as Zone V, VE, or V1-30.

wlard that 1s an extensive compilation of provi-
‘:m-..-.. subject matter or that is suitable for

cpendently of other codes and standards.

Combustible Materlal A material that, in the form in
d .-.1der the conditions anticipated, will

"0

idoption into law |

which 1t 1s used :
onite and burn; a m:
NONCK mi.‘l 1stible [.\.

’A 54:3.3.64.1]

Combustion Air. The total amount of air provided to the
fucl-burning equipment. Includes air for
draft hood dilution, and ventilation of the

cquipment L'I1=,‘_' yLITE

space that contains

fuel combustion

Combustion Chamber. The portion of an appliance within
W ars. [NFPA 54:3.3.21]

Commercial Food Heat-Processing Equipment.
Lquipment used i a tood establishment for heat-processing
food or utensils and that produces grease vapors, steam,
fumes, smoke, or odors that are required to be removed
through a local exhaust ventilation system.

Compensating Hood. A hood for commercial food heat-
processing equipment that has an outside-air supply with air
delivered below or within the hood. Where makeup air is dif-
fused directly into the exhaust within the hood cavity, it
becomes a short-circuit hood.

Compressor, Positive Displacement. A compressor in
which increase in pressure is attained by changing the inter-
nal volume of the compression chamber.

Compressor, Refrigerant. A machine, with or without
accessories, for compressing a refrigerant vapor.

Concealed Spaces. That portion(s) of a building behind
walls, over suspended ceilings, in pipe chases, attics, and else-
where whose size might normally range from 1% inch (44
mm ) stud spaces to 8 foot (2438 mm) interstitial truss spaces
and that might contain combustible materials such as build-
ing structural members, thermal, electrical insulation, or both,
and ducting. Such spaces have sometimes been used as
HVAC plenum chambers.

hich combustion o«

1

crial that does not meet the definition of
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Condensate. The liquid phase produced by condensation
of a particular gas or vapor.

Condenser. The part of the system designed to liquefy
refrigerant vapor by removal of heat.

Condensing Appliance. An appliance that condenses part

of the water vapor generated by the burning of hydrogen in
fuels.

Condensing Unit. A mechanical refrigeration system, con-
sisting of one or more power-driven compressors, condensers,
liquid receivers where provided, and the regularly furnished
accessories that have been factory assembled and tested prior
to its installation.

Conditioned Space. An area, room, or space normally
| occupied and being heated or cooled for human comfort by

any equipment.

Confined Space. A room or space having a volume less

than 50 cubic feet per 1000 British thermal units per hour

(Btu/h) (4.83 m/kW) of the aggregate input rating of all

fuel-burning appliances installed in tha!

Construction Documents. Plans, spociiications, written,
graphic, and pictorial documents preg‘..a;a.! or assembled fo
describing the design, location, and physical charactenstic

of the elements of a project necessary for obtaining a permit,
Continuous Enclosure. A recognized architectural o
mechanical component of a building having o fire resistance
rating as required for the structure and whose purpose s 1o
enclose the vapor removal duct for its full length to its termi-
nation point outside the structure without any portion of the
enclosure having a fire resistance rating lcss than the required

value. [NFPA 96:3.3.22.1]

Continuous Pilot. A pilot that burns without turndown
throughout the entire period that the boiler is in service,
whether or not the main burner 1s firine

Continuous Weld. A metal-joining mecthod that produces a
product without visible interruption or variation in quality.
[NFPA 96:3.3.15] For the purpose of the definition, it specif-
ically includes the exhaust compartment of hoods and welded
joints of exhaust ducts, yet specifically does not include fil-
ter support frames or appendages inside hoods.

Conversion Burner, Gas. A unit consisting of a burner
and its controls utilizing gaseous fuel for installation in an
appliance originally utilizing another fuel. [NFPA
54:3.3.17.2]

Cooling. Air cooling to provide a room or space temperature

of 68°F (20°C) or above.

Cooling System. All of the equipment, ducts and compo-

nents, including associated refrigeration, intended or installed

for the purpose of cooling air by mechanical means and dis-
| charging such air into any room or conditioned space. This

definition shall not include an evaporative cooler.

Cooling Unit. A self-contained refrigeration system that has
been factory assembled tested, and installed with or without
conditioned air and ducts, without connecting any refriger-
ant-containing parts. This definition shall not include a
portable cooling unit or an absorption unit.
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Copper Alloy. A homogenous mixture of two or more met-
als in which copper is the primary component, such as brass
and bronze.

Crawl Space. In a building, an area accessible by crawling,
having a clearance less than human height, for access to
plumbing or wiring, storage, etc.

CSST. An acronym for corrugated stainless steel tubing.

206.0 -D-

Damper. A valve or plate for controlling draft or the flow of
gases, including air. [NFPA 211:3.3.52]

Ceiling Radiation Damper. A listed device installed €{

in a ceiling membrane of a fire-resistance-rated floor-
ceiling or roof-ceiling assembly to automatically limit

the radiative heat transfer through an air inlet/outlet
opening. [NFPA 5000:3.3.140.1]

Combination Fire/Smoke Damper. An automatic-
closing metal assembly congisting of one or more lou-
< that closes upon detection of
t the passage of flame and

VCI'S, D i:(hﬁ- slats, or van

heat or smoke as .to restric

Fire Damper. An au

onsisiine of one or more l

tomatic-closing metal assembly
wuvers, blades, slats, or vanes

that closes upon detection of heat so as to restrict the pas-
sage of flame. |
Smoke Damper. A dair rarranged to seal off airflow
automatically throu __-h a part of an air duct system so as
to restrict the passage of smoke. |

Volume Damper. A device that, when installed, will
the flow of air in any duct, or the
' any heat-producing equip-
vent, or chimney.

restrict, retard, or direct
oducts of combustion

nt, s vent connector,

Design Flood Elevation. The elevation of the “design
Hood, " including wave Licighi, iclative to the datum specified
on the community’s legally designated flood hazard map. In
areas designated as Zone AO, the design flood elevation is
the elevation of the highest existing grade of the building’s
perimeter plus the depth number (in feet) specified on the
flood hazard map. In areas designated as Zone AO where a
depth number is not specified on the map, the depth number
1s taken as being equal to 2 feet (610 mm).

Detection Devices. Electrical, pneumatic, thermal,
mechanical, or optical sensing instruments, or subcomponents
of such instruments, whose purpose is to cause an automatic
action upon the occurrence of some preselected event. [NFPA
96:3.3.17] In the context of this document, the event in ques-
tion could be excessive temperature or flame, and the action
could be the operation of a fire-extinguishing system.

Dips. Depression or cup like places in horizontal duct runs in
which liquids could accumulate.

Direct Gas-Fired Nonrecirculating Industrial Air
Heater. A nonrecirculating industrial air heater in which all
the products of combustion generated by the appliance are
released into the outdoor airstream being heated. [NFPA
54:3.3.56.1]
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Direct Gas-Fired Recirculating Industrial Air Heater.
An air recirculating heater in which all of the products of

combustion generated by the appliance are released into the
airstream being heated. [NFPA 54:3.3.56.2]

Direct Vent Appliances. Appliances that are constructed
and installed so that all air for combustion is derived directly
from the outdoors and all flue gases are discharged to the out-
doors. [NFPA 54:3.3.5.3]

Discharge. The final portion of a duct or pipe where the
product being conveyed is emptied or released from confine-
ment; the termination point of the pipe or duct. [NFPA
96:3.3.18]

Discrete Products in Plenums. Individual, distinct prod-
ucts which are non-continuous such as pipe hangers, duct reg-
isters, duct fittings, and duct straps.

District Heating Plant. A power boiler plant designed to
distribute hot water or steam to users located off the prem-
1ses.

Draft Hood. A nonadjustablc device built into an appliance

or made a part of the vent connector from an appliance, that

is designed to:

(1) Provide for the ready escape of the tlue gases from the
appliance in the event of no draft, backdraft, or stoppage
beyond the draft hood.

(2) Prevent a backdraft from entering the appliance

(3) Neutralize the effect of stack action of the chimney or
gas vent upon the operation of the appliance. [NFPA
54:3.3.31]

Duct. A tube or conduit for transmission of air, fumes.,

vapors, or dust. This definition shall not include

(1) A vent, vent connector, or chimney conngctor

(2) A tube or conduit wherein the pressure of the air exceeds
1 psi (7 kPa).

(3) The air passages of listed scli-contained sysiciis.

Duct Furnace. A furnace normally installed in distribution

ducts of air-conditioning systems to supply warm air for heat-

ing. This definition applies only to an appliance that, for air

circulation, depends on a blower not furnished as part of the
furnace. [NFPA 54:3.3.45.3]

Duct System. A continuous passageway for the transmis-
sion of air and vapors that, in addition to the containment
components themselves, might include duct fittings, dampers,

plenums, other items, and air-handling equipment. [NFPA
96:3.3.20]

Ductless Mini-Split System. A heating and cooling
equipment that includes one or multiple indoor evaporator,
air handler, or both units, an outdoor condensing unit that is
connected by refrigerant piping, and electrical wiring. A duct-
less mini-split system is capable of cooling or heating one or
more rooms without the use of traditional ductwork.

Dwelling. A building or portion thereof that contains not
more than two dwelling units.

Dwelling Unit. A building or portion thereof that contains
living facilities, including provisions for sleeping, eating,

2021 UNIFORM MECHANICAL CODE
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cooking, and sanitation, as required by this code, for not more
than one family.

207.0 -E-
Easily Accessible. See Accessible, Readily.

Effective Ground-Fault Current Path. An intentionally
constructed, low impedance electrically conductive path
designed and intended to carry current under ground-fault
conditions from the point of a ground fault on a wiring sys-
tem to the electrical supply source and that facilitates the
operation of the overcurrent protective device or ground-fault
detectors. [NFPA 54:3.3.34]

Electric Duct Heaters. A heater located in the airstream
of a forced-air system where the air-moving unit is not pro-
vided as an integral part of the equipment.

Electric Heating Appliance. A device that produces heat
energy to create a warm environment by the application of
electric power to resistance elements, refrigerant compres-
v dissimilar material junctions.
Electrical Code. The National Electrical Code promulgated
the National Fire Protection Association, as adopted by
hisjunsdiction,
Emergency Alarm System. A system intended to provide
notitication and warming of abnormal conditions and summon
appropriate aid
Emergency Control Station. An approved location on the
premises where signals from emergency equipment are
received.
Environmental Air Duct. Ducting used for conveying air
it temperatures not exceeding 250°F (121°C) to or from occu-
pied a : cupancy through other than heating or
ning systems, such as ventilation for human
usage, domestic kitchen range exhaust, bathroom exhaust
ducts, and domestic-type clothes dryer exhaust ducts.
Equipment. A general term including materials, fittings,

devices, appliances, and apparatus used as part of or in con-
nection with installations regulated by this code.

Evaporative Cooler. A device used for reducing the sensi-
ble heat of air for cooling by the process of evaporation of
water into an airstream,

Evaporative Cooling System. Equipment intended or
installed for the purpose of environmental cooling by an evap-
orative cooler from which the conditioned air is distributed
through ducts or plenums to the conditioned area.
Evaporator. Part of a refrigeration system in which liquid
refrigerant is vaporized to produce refrigeration.

Excess Flow Valve (EFV). A valve designed to activate

when the fuel gas passing through it exceeds a prescribed
flow rate. [NFPA 54:3.3.99.3]

208.0 -F -

Fabrication Area (Fab Area). An area within a Group H
Occupancy semiconductor fabrication facility and related
research and development areas in that there are processes
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involving hazardous production materials. Such areas are
allowed to include ancillary rooms or areas such as dressing
rooms and offices that are directly related to the fab area
processes.

Factory-Built Grease Duct Enclosures. A listed fac-
tory-built grease duct system evaluated as an enclosure sys-
tem for reduced clearances to combustibles and as an
alternative to a duct with its fire-rated enclosure. [NFPA
96:3.3.22.2.1]

Field-Applied Grease Duct Enclosures. A listed sys-
tem evaluated for reduced clearances to combustibles and as
an alternative to a duct with its fire-rated enclosure. [NFPA
96:3.3.22.2.2]

Fire Code. The fire code adopted by this jurisdiction.

Fire Partition. An interior wall or partition of a building that
separates two areas and serves to restrict the spread of fire
but does not qualify as a fire wall.
Fire Resistance Rating. The time, in minutes or hours,
that materials or assemblies have withstood o fire exposure
as established in accordance with ASTM L1119 or UL 263
Fire-Resistive Construction. Consiruction m accordance
with the requirements of the building code forthe time period
specified.
Fire Wall. A wall separating buildings or subdividing a build
ing to prevent the spread of the fire and having a fire resist-
ance rating and structural stability. [NFPA 96:3.3 26
Fireplace Stove. A chimney-connecicd, solid-fuel-burmning
stove (appliance) having part of its firc chamber open 1o the
room.
Flammable Vapor or Fumes. The concentration of fam-
mable constituents in air that exceeds 5 perces
Flammability Limit (LFL).
Flood Hazard Area. The greater of the (ollowing two arcas:
(1) The area within a floodplain subjcct to a | percent or
greater chance of flooding in any given year.

- 4 1 11
LO1 Its L.owel

(2) The area designated as a flood hazard area on a commu-
nity’s flood hazard map, or otherwise legally designated.

Floor Furnace. A completely self-contained unit furnace
suspended from the floor of the space being heated, taking
air for combustion from outside this space. [NFPA
54:3.3.45.5] With means for observing flames and lighting
the appliance from such space.

Forced-Air Furnace. A furnace equipped with a fan or
blower that provides the primary means for circulation of air.
[NFPA 54:3.3.45.6]
Downflow-Type Furnace. A forced-air-type furnace
designed with airflow essentially in a vertical path, dis-
charging air at or near the bottom of the furnace. [NFPA
211:3.3.79.2]
Enclosed Furnace. A specific heating or heating and

ventilating furnace incorporating an integral total enclo-
sure and using only outside air for combustion.

Horizontal-Type Furnace. A forced-air-type furnace

designed with airflow through the furnace, essentially in
a horizontal path. [NFPA 211:3.3.79.3]
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Upflow-Type Furnace. A forced-air-type furnace
designed with airflow essentially in a vertical path, dis-

charging air at or near the top of the furnace. [NFPA
211:3.3.79.4]

Fractionation. A change in composition of a blend by pref-
erential evaporation of the more volatile component or con-
densation of the less volatile component.

Fuel Gas. Natural, manufactured, liquefied petroleum, or a
mixture of these.

Fume Incinerators. Devices utilizing intense heat or fire
to break down, oxidize, or both vapors and odors contained in
gases or air being exhausted into the atmosphere. [NFPA
96:3.3.27]

Furnace, Central. A self-contained appliance for heating
air by transfer of heat of combustion through metal to the air
and designed to supply heated air through ducts to spaces

remote from or adjacent to the appliance location. [NFPA
54:3.3.45.1]

Fusible Link. A form of fixed-temperature heat-detecting

device sometimes employed to restrain the operation of an

lectrical or mechanical control until its designed tempera-
reached. [NFPA 96:3.3.28] Such devices are to be

replaced following each operation.

Fusible Plug. A device arranged to relieve pressure by oper-

ation of a fusible member at a predetermined temperature.

209.0 -G -

Galvanized Steel. A steel that has been coated with a thin

layer of zinc for corrosion protection.

Gas Convenience Outlet. A permanently mounted, hand-

ling a mcans for connecting and dis-
ting an appliance or an appliance connector to the gas
[NFPA 54:3.3.48] |
Gas Piping. An installation of pipe, valves, or fittings that
are used to convey fuel gas, installed on any premises or in a
building, but shall not include:

operaied device providing

supply piping.

(1) A portion of the service piping.

(2) An approved piping connection 6 feet (1829 mm) or less
in length between an existing gas outlet and a gas appli-
ance in the same room with the outlet.

Gas Piping System. An arrangement of gas piping or reg-

ulators after the point of delivery and each arrangement of

gas piping serving a building, structure, or premises, whether
individually metered or not.

Generator. A device equipped with a means of heating used
in an absorption system to drive refrigerant out of solution.

Gravity Heating System. A heating system consisting of
a gravity-type warm air furnace, together with all air ducts or
pipes and accessory apparatus installed in connection there-
with.

Gravity-Type Floor Furnace. A floor furnace depending
primarily on circulation of air by gravity. This classification
also includes floor furnaces equipped with booster-type fans
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that do not materially restrict free circulation of air by grav-
ity flow when such fans are not in operation. [NFPA
211:3.3.79.12.2]

Grease. Rendered animal fat, vegetable shortening, and
other such oily matter used for the purposes of and resulting
from cooking, preparing foods, or both. [NFPA 96:3.3.29]
Grease might be liberated and entrained with exhaust air or
might be visible as a liquid or solid.

Grease Ducts. A containment system for the transportation
of air and grease vapors that is designed and installed to
reduce the possibility of the accumulation of combustible

condensation and the occurrence of damage if a fire occurs
within the system. [NFPA 96:3.3.20.2]

Grease Filter. A removable component of the grease
removal system designed to capture grease and direct it to a
safe collection point. [NFPA 96:3.3.24.1]

Grease Filter, Mesh-Type. A filter construction consist-
ing of a net made from intersecting strands with a space
between each strand. [NFPA 96:5 3 242

Grease Removal Devices. A system of components
designed and intended to process vapors, cases, or air as it is
drawn through such devices by colleeting the airborne grease
particles and concentrating them for further action at some
future time, leaving the exiting air with a lower amount of

combustible matter.

Greasetight. Constructed and performing in such a manner
as not to permit the passage of grease under normal cooking
conditions. [NFPA 96:3.3.31]

Ground-Source Heat Pump. " (e that  applicd 100
variety of systems that use the ground. groundwater. or sur-
face water as a heat source and sink. The general terms
include ground-coupled (GCIP). groundwater [P), and
surface-water (SWHP) heat pumps. Many paralle] terms exist
[e.g., geothermal heat pumps (GHP), geo-exchange, and
ground-source (GS) systems] and are used to meet a variety
of marketing or institutional needs.

Grounding Electrode. A conducting object through which
a direct connection to earth is established. [NFPA 70:100(1)]

210.0 -H-

Hazardous Location. An area or space where combustible
dust, ignitable fibers, flammable liquids, volatile liquids,
gases, vapors, or mixtures are or may be present in the air in
quantities sufficient to produce explosive or ignitable mix-
tures.

Hazardous Process Piping (HPP). A process material
piping or tubing conveying a liquid or gas that has a degree-
of-hazard rating in health, flammability, or reactivity of Class
3 or 4, as ranked by the fire code.

Heat Pump. A refrigeration system that extracts heat from
one substance and transfers it to another portion of the same
substance or to a second substance at a higher temperature
for a beneficial purpose.
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Heat (Energy) Recovery Ventilator. A device intended
to remove air from buildings, replace it with outside air, and
in the process transfer heat from the warmer to the colder
airstreams.

Heating Degree Day. A unit, based upon temperature dif-
ference and time, used in estimating fuel consumption and
specifying nominal annual heating load of a building. For any
one day when the mean temperature is less than 65°F (18°C),
there exist as many degree days as there is Fahrenheit degrees
difference in temperature between mean temperature for the
day and 65°F (18°C).

Heating Equipment. Includes warm air furnaces, warm air
heaters, combustion products vents, heating air-distribution
ducts and fans, and all steam and hot water piping, together
with all control devices and accessories installed as part of, or
in connection with, any environmental heating system or
appliance regulated by this code.

Heating System. A warm air heating plant consisting of a

heat exchanger enclosed in a casmg, from which the heated
uris distributed through ducts to various rooms and areas. A

heating system ing l.! des the outside air, return air, and supply
ir system, and ’ accessory apparatus and equipment
installed in connection therewith.

ngh Limit Control Device. An operating device installed
ind serving as an integral component of a deep-fat fryer that
provides seco L! v limitation of the grease temperature by

automatic all_\ disconnccting the thermal energy input when
the temperature limit is exceeded. [NFPA 96:3.3.32]

ngh Purlty Fiping. A form of process piping but is usually

specitied for eritical clean applications in the semiconductor,

pharmaceutic 1i_ biotechnology, chemical, fiber optics, food,
and dair y Indust

Highside. The parts of a refrigeration system subjected to

approximately condenser pressure.

Hood. An air-intake device connected to a mechanical

exhaust system for collecting and removing grease-laden
vapors, fumes, smoke, steam, heat, or odors from commer-
cial food heat-processing equipment.

Fixed Baffle. A listed unitary exhaust hood design
where the grease removal device is a nonremovable
assembly that contains an integral fire-activated water-
wash fire-extinguishing system listed for this purpose.
[NEPA 96-2014:3.3.33.1]

Type I. A kitchen hood for collecting and removing
grease and smoke.

Type Il. A general kitchen hood for collecting and
removing steam, vapor, heat, or odors.

Hot-Water-Heating Boiler. A boiler having a volume
exceeding 120 gallons (454 L), a heat input exceeding 200
000 Btu/h (58.6 kW), or an operating temperature exceeding
210°F (99°C) that provides hot water to be used externally to
itself.

HPM Storage Room. A room used for the storage or dis-
pensing of hazardous production material (HPM) and that is
classified as a Group H, Division 1, Division 2, Division 3,
Division 4, or Division 5 Occupancy.
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Hydronics. Of or relating to a heating or cooling system that

transfers energy by circulating a fluid through a system of

pipes or tubing.

Hydronic System. Relating to, or being a system of, heat-
ing or cooling that involves the transfer of heat by a circulat-
ing fluid (such as water or vapor).

211.0 -

IDLH (Immediately Dangerous to Life and Health). A
concentration of airborne contaminant’s, normally expressed
in parts per million (ppm) or milligrams per cubic meter
(mg/m°), that represents the maximum level from which one
is capable of escaping within 30 minutes without escape-
impairing symptoms or irreversible health effects. This level
is established by the National Institute of Occupational Safety
and Health (NIOSH).

Incinerator. An appliance or combustion chamber for the
reduction, by burning, of rubbish, garbage, and other wastes.
[NFPA 211:3.3.91]

Industrial Heating Equipment. [ncludes appliances
devices, or equipment used, or intended (o be used, 1 an
industrial, manufacturing, or commecrcial occupancy ol
applying heat to any material being processed, but shall not
include water heaters, boilers, or portablc equipment used by
artisans in pursuit of a trade.

Insanitary Location. An area, space. or room where the
air is unfit or undesirable for circulation to occupiable parts
of a building.

Interconnected. Mutually assembled 1o another component
in such a manner that the operation of one directly atfects the
other or that the contents of one spccific duct system arc
allowed to encounter or contact the products being moved by
another duct system. [NFPA 96:3.3.34]

Interlock. A device that senses a limit or off-limit conditior
or improper sequence of events and shuts down the oll .hi'.n;__-,
or related piece of equipment or prevents pmceedmg in an
improper sequence in order to prevent a hazardous condition
from developing.

Intermittent Pilot. A pilot that burns during light-off and
while the main burner is firing, and that is shut off with the
main burner.

Interrupted Pilot. A pilot that burns during light-off and
that is shut off during normal operation of the main burner.

212.0 -J-

Joint, Brazed. A joint obtained by joining of metal parts
with alloys that melt at temperatures exceeding 840°F
(449°C) but less than the melting temperature of the parts
being joined.

Joint, Compression. A multipiece joint with cup-shaped
threaded nuts that, when tightened, compress tapered sleeves
so that they form a tight joint on the periphery of the tubing
they connect.

Joint, Flanged. One made by bolting together a pair of

flanged ends.
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Joint, Flared. A metal-to-metal compression joint in which
a conical spread is made on the end of a tube that is com-
pressed by a flare nut against a mating flare.

Joint, Mechanical. General form for gastight or liquid-tight
joints obtained by the joining of parts through a positive hold-
ing mechanical construction.

Joint, Press-Connect. A permanent mechanical joint con-
sisting of an elastomeric seal or an elastomeric seal and cor-
rosion-resistant grip ring. The joint is made with a pressing
tool and jaw or ring approved by the fitting manufacturer,

Joint, Soldered. A joint obtained by the joining of metal
parts with metallic mixtures or alloys that melt at a tempera-
ture up to and including 840°F (449°C).

Joint, Welded. A gastight joint obtained by the joining of
metal parts in the plastic molten state.

213.0 -K-

No definitions

214.0 -L -

Labeled. Equipment or materials bearing a label of a listing

agency (accredited conformity assessment body). See Listed
[hird Party ( ertified).

LEL (Lower Explosive Limit). See LFL.

LFL (Lower Flammable Limit or Lower Limit of Flam-
mability). The minimum concentration of a substance that
propagates a flame through o homogeneous mixture of the
substance and air under the specified test conditions. The LFL
is sometimes referred to as LEL (Lower Explosive Limit).
timition, LFL and LEL are identi-

For thé purposes-of this d

Limited-Combustible Material. Refers to a building con-
't comply with the definition of
noncombustible material that, in the form in which it is used,
has a potential heat value not exceeding 3500 British thermal
units per pound-force (Btu/lb) (8141 kJ/kg), where tested in
accordance with NFPA 259, and includes either of the fol-
lowing:

struction material that does nq

(1) Materials having a structural base of noncombustible
material, with a surfacing not exceeding a thickness of
Y of an inch (3.2 mm), that has a flame-spread index not
greater than 50.

(2) Materials, in the form and thickness used, having neither
a flame-spread index greater than 25 nor evidence of
continued progressive combustion, and of such compo-
sition that surfaces that would be exposed by cutting
through the material on any plane would have neither a
flame-spread index greater than 25 nor evidence of con-
tinued progressive combustion, where tested in accor-
dance with ASTM E84.

Line Contact Installation. An installation in which a fur-
nace is installed so that building joists, studs, or framing are
contacted by the furnace jacket upon the lines formed by the
intersection of the jacket sides with the top surface.
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Lineset. A set of two refrigerant pipes that extends from the
condenser to the evaporator (cooling coil) in direct systems,
consisting of a suction line and a liquid line.

Liquefied Petroleum Gas (LP-Gas). Means and includes
a material composed predominantly of any of the following
hydrocarbons or mixtures of them: propane, propylene,
butanes (normal butane or isobutane), and butylenes. When
reference is made to liquefied petroleum gas in this code, it
shall refer to liquefied petroleum gases in either the liquid or
gaseous state.

Liquefied Petroleum Gas (LP-Gas) Facilities. Lique-
fied petroleum gas (LP-Gas) facilities include tanks, contain-
ers, container valves, regulating equipment, meters,
appurtenances, or any combination thereof for the storage and
supply of liquefied petroleum gas for a building, structure, or
premises.

Liquid-Tight. Constructed and performing in such a manner

as not to permit the passage of liquid at any temperature.
[NFPA 96:3.3.35]

Listed (Third Party Certif iod) Equipment or materials
included in a list published by o listing agene _‘x (accredited
conformity assessment body ) that maintains periodic inspec-
tion of current production of listed cquipment or materials
and whose listing states either that the equipment or materia
complies with approved standards or has been tested and
found suitable for use in a specitied manne:

Listing Agency. An agency accredited by an independent
and authoritative cont‘ormil_« ssessment 'md\ to operate a

material and product listing = Iah ling (certification) sys-
tem and that are accepted by the Authority 21 wving Jurisdic
tion, which is in the business of listing or labeling. The system
includes initial and ongoing product testing, a periodic msped
tion on current production of listed (certified) products, and

that makes available a published report of such listing in
which specific information 15 ncluded that the material or
product is in accordance with appllcable standards and found
safe for use in a specific manner.

Low-Pressure Hot-Water-Heating Boiler. A boiler fur-
nishing hot water at pressures not exceeding 160 psi (1103
kPa) and at temperatures not exceeding 250°F (121°C).

Low-Pressure Steam-Heating Boiler. A boiler furnish-
ing steam at pressures not exceeding 15 psi (103 kPa).

Low-Probability Pump. A pump that (a) is permanently
sealed to prevent atmospheric release of the pumped fluid,
(b) incorporates a static seal to prevent atmospheric release of
the pumped fluid, or (c) incorporates not less than two
sequential dynamic shaft seals and automatically shuts down

upon failure of any seal to prevent atmospheric release of the
pumped fluid. [ASHRAE 15:3]

Lowside. Refers to the parts of a refrigeration system sub-
jected to approximate evaporator pressure.

215.0 -M-

Machinery. The refrigeration equipment forming a part of
the refrigeration system, including, but not limited to, the fol-
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lowing: compressors, condensers, liquid receivers, evapora-
tors, and connecting piping.

Mechanical Ventilation. Ventilation provided by mechan-
ically powered equipment, such as motor-driven fans and
blowers, but not by devices such as wind-driven turbine ven-
tilators and mechanically operated windows. [ASHRAE
62.1:3]

Miniature Boiler. A power boiler having an internal shell
diameter of 16 inches (406 mm) or less, a gross volume of 5
cubic feet (0.14 m’) or less, a heating surface of 20 square
feet (1.86 m?) or less (not applicable to electric boilers), and
not exceeding 100 psi (689 kPa).

216.0 -N-

Natural Ventilation. Ventilation provided by thermal, wind,
or diffusion effects through doors, windows, or other inten-
tional openings in the building. [ASHRAE 62.1:3]

Noncombustlble Material. As apphed to building con-
struction material, means a material that in the form in which
it is used is either one nfthc following:

11 the form in which it is used and under
the conditions anticipated, will not ignite, burn, support
combustion. or release flammable vapors when subjected
to fire or heat. Materials that are reported as passing
ASTM E136 are considered noncombustible material.

1) A material that

(2) Material having a structural base of noncombustible
material as defined in item 1 above, with a surfacing
material not over “%of an inch (3.2 mm) thick that has a
tlame-spread index not higher than 50.

oncombustible does not apply to surface finish materi-
Material required to be noncombustible for reduced clear-
wces to tlues, heating appliances, or other sources of high
temperature shall refer to material in accordance with item 1
. No material shall be classed as noncombustible that is
subject to increase in combustibility or flame-spread index

beyond the limits herein established, through the effects of

age, moisture, or other atmospheric condition.
Nonhazardous Process Piping (NPP). Production
material piping or tubing conveying a liquid or gas that is not
classified as hazardous production material piping.

217.0 -0-

Occupancy. The purpose for which a building or part
thereof is used or intended to be used.

Occupancy, Nontransient. Occupancy of a dwelling unit
or sleeping unit for more than 30 days. [ASHRAE 62.1:3]

Occupancy Classification. Classifications are defined in
the building code.

Occupational Exposure Limit (OEL). The time-
weighted average (TWA) concentration for a normal 8-hour
workday and a 40-hour workweek to which nearly all work-
ers can be repeatedly exposed without adverse effect, based
on the OSHA PEL, ACGIH TLV-TWA, TERA OARS-
WEEL, or consistent value. [ASHRAE 34:3]
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Occupiable Space. An enclosed space intended for human
activities, excluding spaces that are intended to be occupied
occasionally and for short periods of time, such as storage

rooms, equipment rooms, and emergency exitways.
[ASHRAE 62.1:3]

Open Combustible Construction. Combustible build-

ing construction, including wall, structural framing, roof, roof

ceiling, floor, and floor-ceiling assemblies, adjacent to a
grease duct on three or fewer sides where one or more sides
require protection in accordance with Section 507.4.

218.0 -P -

Package Boiler. A class of boiler defined herein and shall
be a boiler equipped and shipped complete with fuel-burning
equipment, automatic controls and accessories, and mechan-
ical draft equipment.

PE. Polyethylene.

PE-AL-PE. Polyethylene-aluminum-polvethvlene

PE-RT. Polyethylene of raised tempcraturc,

PEL (Permissible Exposure Limit). Ihe timewer
average concentration [set by the U.5. Occupational Salety
and Health Administration (OSHA)| {or a normal 8-
workday and a 40-hour workweek to which nearly all work
ers can be repeatedly exposed without adverse cifect. Chem-
ical manufacturers publish similar reccommendations [e.g
acceptable exposure level (AEL), industrial cxposure limii
(IEL), or occupational exposure limit (OFEL) depending on
the company], generally for substanccs for which PEL has
not been established. [ASHRAE 34:3| The maximum per-
mitted time-weighted average exposurcs to be utilized are
those published in 29 CFR 1910.1000

PEX. Cross-linked polyethylene.

PEX-AL-PEX. Cross-linked polyethylcnc-aluminum-cros
linked polyethylene.

Pilot. A burner smaller than the main burner that is ignited
by a spark or other independent and stable ignition source,
and that provides ignition energy required to immediately
light off the main burner.

Piping. The pipe or tube mains for interconnecting the var-
1ous parts of a system. Piping includes pipe, tube, flanges,
bolting, gaskets, valves, fittings the pressure-containing parts
of other components such as expansion joints, strainers, and
devices that serve such purposes as mixing, separating, snub-
bing, distributing, metering, or controlling flow, pipe-sup-
porting fixtures and structural attachments.

Pitched. To be fixed or set at a desired angle or inclination.
[NEPA 96:3.3.39]

Plenum. An air compartment or chamber including unin-
habited crawl space areas above a ceiling or below a floor,
including air spaces below raised floors of computer/data pro-
cessing centers or attic spaces, to one or more ducts are con-
nected and that forms part of either the supply-air, return-air,
or exhaust-air system, other than the occupiable space being
conditioned.
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Plumbing Code. The Uniform Plumbing Code promul-
gated by the International Association of Plumbing and
Mechanical Officials, as adopted by this jurisdiction.

Portable Cooling Unit. A self-contained refrigerating sys-
tem, not over 3 horsepower (hp) (2.2 kW) rating that has been
factory assembled and tested, installed without supply-air
ducts and without connecting any refrigerant-containing
parts. This definition shall not include an absorption unit.

Portable Evaporative Cooler. An evaporative cooler that
discharges the conditioned air directly into the conditioned
area without the use of ducts and can be readily transported
from place to place without dismantling any portion thereof.

Portable Heating Appliance. A heating appliance
designed for environmental heating that may have a self-con-
tained fuel supply and is not secured or attached to a building
by any means other than by a factory-installed power supply
cord.

Portable Ventilating Equipment. Ventilating equipment
that can be readily transported from place to place without
dismantling a portion thereof and that is not connected to a
r‘-i"u\ L.

Puwel Boiler. A boiler in which steam is generated at pres-

eding 15 l*n')

Power Bo”er Plant. One or more power steam boilers or
power hot water botlers and connecting piping and vessels
within the same premiscs

Power Hot Water Boiler (High Temperature Water
Boiler). A boiler used for heating water or liquid to a pres-

sure exceeding 160 psi (1103 kPa) or to a temperature exceed-
ing 250°FA(121°C)

PP. Polypropylene.

Pressure, Design. The maximum working pressure for
which a specific part of a ‘cration system is designed.
Pressure, Field Test. A test
Sysiciil Ugnuess.
Pressure-Imposing Element. A device or portion of the
equipment used for the purpose of increasing the pressure of
the refrigerant vapor.

Pressure-Limiting Device. A pressure-responsive mech-
anism designed to automatically stop the operation of the
pressure-imposing element at a predetermined pressure.
Pressure-Relief Device. A pressure-actuated valve or rup-
ture member or fusible plug designed to automatically relieve
excessive pressure.

performed in the field to prove

Pressure Test. The minimum gauge pressure to which a
specific system component is subjected under test condition.

Pressure Vessel (Unfired). A closed container, having a
nominal internal diameter exceeding 6 inches (152 mm) and
a volume exceeding 1'% cubic feet (0.04 m?), for liquids,
gases, vapors subjected to pressures exceeding 15 psi (103
kPa), or steam under a pressure.

Pressure Vessel, Refrigerant. A refrigerant-containing
receptacle that is a portion of a refrigeration system, but shall
not include evaporators, headers, or piping of certain limited
size and capacity.

Documents
2021 UNIFORM MECHANICAP @opEent Sharing Hub



http://www.avadocuments.com/doc/iapmo-ansi-umc-1-2021-scan
http://www.avadocuments.com/doc/iapmo-ansi-umc-1-2021-scan

Process Piping. Piping or tubing that conveys liquid or
gas, which is used directly in research, laboratory, or pro-
duction processes.

Product-Conveying Duct. Ducting used for conveying
solid particulates, such as refuse, dust, fumes, and smoke; lig-
uid particulate matter, such as spray residue, mists, and fogs;
vapors, such as vapors from flammable or corrosive liquids;
noxious and toxic gases; and air at temperatures exceeding
250°F (121°C).

Purge. The acceptable method of scavenging the combus-
tion chamber, boiler passes, and breeching to remove com-
bustible gases.

PVC. Polyvinyl chloride.

219.0 -Q-

Qualified. A competent and capable person or company that
has met the requirements and training for a given field accept-
able to the Authority Having Turisdiction
Quick-Disconnect Device, Fuel Gas. A hand-operated
device that provides a means for connecting and disconnect
ing an appliance or an appliance connector to a gas supplh
and that is equipped with an automatic means to shut off the
gas supply when the device is disconnected. [NFPA
54:3.3.28.3]

220.0 -R =

Radiant Room Heater. A room heater desioned 1o transier
heat primarily by direct radiation. [NFPA 21 1:3. 35 8822
Receiver, Liquid. A vessc! permanently connected 0 2

refrigeration system by inlet and outlet pipes for storage of

liquid.

Hecn'ct“ating SYStems. Systems for control of smoke o1
grease-laden vapors from comumercial cooking cquipment that
do not exhaust to the outside. [NFPA 96:3.3.41]
Reclaimed Refrigerants. Refrigerants reprocessed to the
same specifications as new refrigerants by any means, includ-
ing distillation. Such refrigerants have been chemically ana-

lyzed to verify that those specifications have been met.
[ASHRAE 15:3]

Recovered Refrigerants. Refrigerants removed from a
system in any condition without necessarily testing or pro-
cessing them. [ASHRAE 15:3]

Recycled Refrigerants. Refrigerants for which contami-
nants have been reduced by oil separation, removal of non-
condensible gases, and single or multiple passes through filter
driers or other devices that reduce moisture, acidity, and par-
ticulate matter. [ASHRAE 15:3]

Refrigerant Designation. The unique identifying alphanu-
meric value assigned to an individual refrigerant.
Refrigerant Safety Classifications. Made up of a letter
(A or B), that indicates the toxicity class, followed by a num-
ber (1, 2, or 3), that indicates the flammability class. Refrig-
erant blends are similarly classified, based on the compositions

DEFINITIONS

at their worst cases of fractionation, as separately determined
for toxicity and flammability. In some cases, the worst case
of fractionation is the original formulation.

Flammability Classification. Refrigerants shall be
classified for flammability in accordance with one of the
following:
Class 1. Refrigerants that do not show flame prop-
agation where tested in air at 14.7 pound-force per
square inch absolute (psia) (101 kPa) and 140°F
(60°C).
Class 2. Refrigerants having a lower flammability
limit (LFL) of more than 0.00625 pound per cubic
foot (Ib/ft?) (0.10012 kg/m’) at 140°F (60°C), 14.7
psia (101 kPa), and a heat of combustion of less than
8169 British thermal units per pound (Btu/lb)
(1.8988 E+07 J/kg).

Class 3. Refrigerants that are highly flammable
having a LFL of not more than 0.00625 Ib/ft’
(0.10012 ‘f""ﬂ")at 140°F (60°C) and 14.7 psia (101
kPa) o at of combustion not less than 8169
Btw/lb (1.8988 E+07 J/kg).
TOXICity Ciaswhcatlon Refrigerants shall be classi-
ed f @ toxicity in accordance with one of the fol-
1_.;_.. ing:
Class A. Hclrigerants have an occupational expo-
sure himit (OEL) of not less than 400 parts per mil-
lion (ppm)
Class B. Reingerants have an OEL of less than 400

ppm

Rcmgeration Maf‘hlnery Room. A room designed to
house compressors and refrigerant pressure vessels.

Rﬂfrlgeratlon Hoom or Space. A room or space in which
in evaporator or b coil is located for the purpose of reduc-
g or controlling the temperature within the room or space to

le'is than 68~ l* (ZU”Lj

Refrigeration System, Absorption. A heat-operated
closed refrigeration cycle in which a secondary fluid, the
absorbent, absorbs a primary fluid, the refrigerant that has
been vaporized in the evaporator.

Refrigeration System, Direct. A system in which the
evaporator or condenser of the refrigerating system is in direct
contact with the air or other substances to be cooled or heated.
[ASHRAE 15:5.1.1]

Refrigeration System, Indirect. A system in which a sec-

ondary coolant cooled or heated by the refrigerating system
1s circulated to the air or other substance to be cooled or

heated. Indirect systems are distinguished by the method of

application given below. [ASHRAE 15:5.1.2]

Indirect Open Spray System. A system in which a
secondary coolant is in direct contact with the air or other
substance to be cooled or heated. [ASHRAE 15:5.1.2.1]

Double Indirect Open Spray System. A system in
which the secondary substance for an indirect open spray
system is heated or cooled by the secondary coolant cir-
culated from a second enclosure. [ASHRAE 15:5.1.2.2]

DEFINITIONS

Indirect Closed System. A system in which a sec-
ondary coolant passes through a closed circuit in the air
or other substance to be cooled or heated. [ASHRAE
15:5.1.2.3]

Refrigeration System, Mechanical. A combination of
interconnected refrigerant-containing parts constituting one
closed refrigerant circuit in which a refrigerant is circulated
for the purpose of extracting heat and in which a compressor
is used for compressing the refrigerant vapor.

Refrigeration System, Self-Contained. A complete fac-
tory-assembled and tested system that is shipped in one or
more sections and has no refrigerant-containing parts that are
joined in the field by other than companion or block valves.

Registered Design Professional. An individual who is
registered or licensed by the laws of the state to perform such
design work in the jurisdiction.

Relief Valve, Vacuum. A device which automatically opens
or closes for relieving a vacuum with the system, depending
on whether the vacuum is above or helow a predetermined
value.

Removable. Capable of being transicrred to another locs

tion with a limited application of effort and wols. [NFPA
96:3.3.42]

Replacement Air. See Air, Makeup

Residential Building. A buildine or portion thereol

designed or used for human habitation

Riser Heat Pipe. A duct that extends at an angle of 45
degrees (0.79 rad) from the horizontal. This definition shall
not include any boot connection.

Room Heater. A freestanding, nonrccessed, environmental
heating appliance installed in the spacc being heated and not
connected to ducts.

Room Heater, Unvented. An uncnicd. seli-contamed.
freestanding, nonrecessed, fuel gas-burning appliance for fur-
nishing warm air by gravity or fan circulation to the space in

which installed, directly from the heater without duct con-
nection. [NFPA 54:3.3.56.6]

Rupture Member. A pressure-relief device that operates by

the rupture of a diaphragm within the device on a rise to a
predetermined pressure.

221.0 -S-
Seam, Welded. Sce Joint, Welded.

Secondary Filtration. Fume incinerators, thermal recovery
units, air pollution control devices or other filtration media
installed in ducts or hoods located in the path of travel of
exhaust products after the initial filtration.

Self-Contained. Having all essential working parts, except
energy and control connections, so contained in a case or
framework that they do not depend on appliances or fasten-
ings outside of the machine.

Service Corridor. A fully enclosed passage used for trans-
porting hazardous production materials and purposes other
than required exiting.

Service Piping. The piping and equipment between the
street gas main and the gas piping system inlet that is installed
by, and 1s under the control and maintenance of, the serving
gas supplier.

Shaft. An interior space enclosed by walls or construction
extending through one or more stories or basements that con-
nect openings in successive floors, or floors and roof, to
accommodate elevators, dumbwaiters, mechanical equip-
ment, or similar devices to transmit light or ventilation air.

Shaft Enclosure. The walls or construction forming the
boundaries of a shaft.

Shall. Indicates a mandatory requirement.

Should. Indicates a recommendation or that which is
advised but not required.

Single Hazard Area. Where two or more hazards can be
simultaneously involved in fire by reason of their proximity,
as determined by the Authority Having Jurisdiction. [NFPA
96:3.3.44]

Smoke Detector. An approved device that senses visible
invisible particles of combustion.

Solid Cookmg Fuel. A solid, organic, consumable fuel
such as briquettes, mesquite, hardwood, or charcoal. [NFPA
Solid-Fuel Cooking Equipment. Cooking equipment that
utilizes solid fuel. [NFPA 96:3.3.23.2] This equipment
includes ovens. tandoorn charcoal pots, grills, broilers, rotis-
series, barbecue pits. or other tvpe of cooking equipment that
derives all or part of its heat source from the burning of solid
cooking fuel

Solvent' A substance (usually liquid) capable of dissolving
tance; a chemical compound
¢ solidified grease into a liquid
(o tacilitate a cleaning operation.

or dispersing ';\:ri;-;; subs

Is., Nl 1¢ 1 11 b
I id st -_-._--_\I._-.

[_‘\H A 96:3.3 -1.f.|

Spark Arrester. A device or method that minimizes the pas-

sage of airborne sparks and embers into a plenum, duct, and

flue. [NFPA 96:3.3.48]

Standard. A document, the main text of which contains only
mandatory provisions using the word “shall” to indicate
requirements and that i1s in a form generally suitable for
mandatory reference by another standard or code or for adop-
tion into law. Nonmandatory provisions shall be located in
an appendix, footnote, or fine-print note and are not to be con-
sidered a part of the requirements of a standard.
Stationary Fuel Cell Power Plant. A self-contained pack-
age or factory-matched packages that constitute an automat-
ically operated assembly of integrated systems for generating
useful electrical energy and recoverable energy that is per-
manently connected and fixed in place.

Steam-Heating Boiler. A boiler operated at pressures not
exceeding 15 psi (103 kPa) for steam.

Strength, Ultimate. The highest stress level that the com-
ponent can tolerate without rupture.

System Outdoor Airflow. The rate of outdoor airflow
required at the ventilation system outdoor air intake.
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222.0 -T =

Termination, Duct. The final or intended end portion of a
duct system that is designed and functions to fulfill the obli-

gations of the system in a satisfactory manner. [NFPA
96:3.3.19]

Thermal Recovery Unit. A device or series of devices
whose purpose is to reclaim only the heat content of air,
vapors, gases, or fluids that are being expelled through the
exhaust system and to transfer the thermal energy so

reclaimed to a location whereby a useful purpose can be
served. [NFPA 96:3.3.49]

Trained. A person who has become proficient in perform-
ing a skill reliably and safely through instruction and prac-
tice/field experience acceptable to the Authority Having
Jurisdiction. [NFPA 96:3.3.50]

Transition Gas Riser. A listed or approved section or sec-
tions of pipe and fittings used to convey fuel gas and installed
in a gas piping system for the purpose of providing a transi-
tion from belowground to aboveground

Trap. A cuplike or U-shaped configuration located on the
inside of a duct system component where liquids can accu

mulate. [NFPA 96:3.3.51]

Type B Gas Vent. A factory-made gas vent listed by a
nationally recognized testing agency for venting listed or
approved appliances equippcd to burn only gas.

Type B-W Gas Vent. A fuctory-made gas vent listed by a
nationally recognized testing agency for venting listed or
approved gas-fired vented wall furnaces

Type L Gas Vent. A venting system consisting of listed vent
piping and fittings for use with oil-burning appliances listed
for use with Type L or with listed gas appliances

223.0 - U -

Unit Heater. A heating apphiance designed tor nonresiden-
tial space heating and equipped with an integral means for
circulation of air.

Unusually Tight Construction. Construction where:

(1) Walls and ceilings exposed to the outdoors have a con-
tinuous water vapor retarder with a rating of 1 perm or
less with openings gasketed or sealed.

(2) Weatherstripping is on openable windows and doors.

(3) Caulking or sealants are applied to areas such as joints
around window and door frames, between sole plates and
floors, between wall-ceiling joints, between wall panels,
and at penetrations for plumbing, electrical, and gas lines
and at other openings.

Use (Material). The placing in action or making available
for service by opening or connecting a container utilized for
confinement of material, whether a solid, liquid, or gas.

224.0 -V-

Vacuum. A pressure less than that exerted by the atmos-
phere.
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Valve, Pressure-Relief. A pressure-actuated valve held
closed by a spring or other means and designed to automati-
cally relieve pressure in excess of its setting,

Valve, Stop. A device in a piping system to shut off the flow
of the fluid.

Valve, Three-Way-Type Stop. A manually operated valve
with one inlet that alternately can stop flow to either of two
outlets.

Valves, Companion or Block. Pairs of mating stop valves
valving off sections of refrigeration systems and arranged so
that these sections may be joined before opening these valves
or separated after closing them.

Vent, Gas. A passageway composed of listed factory-built
components assembled in accordance with the manufacturer’s
installation instructions for conveying vent gases from appli-
ances or their vent connectors to the outdoors. [NFPA
54:3.3.53]

Vent Connector, Gas. That portion of a gas-venting sys-
tem that connects a listed gas appliance to a gas vent and is

mstalled within the space or area in which the appliance is
i\ ycated

Vent Offset. An arrangement of two or more fittings and
pipe mstalled for the purpose of locating a vertical section of
vent pipe in a different but parallel plane with respect to an

adjacent section of vertical vent pipe. [NFPA 54:3.3.102] |
Vented Appliance Categories.

Category |. An appliance that operates with a nonpos-
1ive vent static pressure and with a vent gas temperature

that avouds excessive condensate production in the vent.
[NFPA 54:3.3.5.11.1]

Category Il. An appliance that operates with a nonpos-
tive vent static pressure and with a vent gas temperature
that can cause cxcessive condensate production in the
vent. [NFPA 54:3.3.5.11.2]

Category lll. An appliance that operates with a positive
vent static pressure and with a vent gas temperature that
avoids excessive condensate production in the vent.
[NFPA 54:3.3.5.11.3]

Category IV. An appliance that operates with a positive
vent static pressure and with a vent gas temperature that

can cause excessive condensate production in the vent.
[NFPA 54:3.3.5.11.4]

Vented Decorative Appliance. A vented appliance whose
only function is providing an aesthetic effect of flames.

Vented Wall Furnace. A self-contained, vented, fuel gas-
burning appliance complete with grilles or equivalent,
designed for incorporation in or permanent attachment to the
structure of a building and furnishing heated air, circulated
by gravity or by a fan, directly into the space to be heated
through openings in the casing. [NFPA 54:3.3.45.7]
Ventilating Ceiling. A suspended ceiling containing many
small apertures through which air, at low pressure, is forced
downward from an overhead plenum dimensioned by the con-
cealed space between the suspended ceiling and the floor or
roof above.

21
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Ventilation System. All of that equipment intended or
installed for the purpose of supplying air to or removing air
from, any room or space by mechanical means, other than
equipment that is a portion of an environmental heating, cool-
ing, absorption, or evaporative cooling system.

Venting Collar. The outlet opening of an appliance provided
for connection of the vent system.

Venting System. The vent or chimney and its connectors,
assembled to form a continuous open passageway from an
appliance to the outdoors for the purpose of removing prod-
ucts of combustion. This definition also shall include a vent-
ing assembly that is an integral part of an appliance.
Venting System, Gravity-Type. A system that depends
entirely on the heat from the fuel being used to provide the
energy required to vent an appliance.

Venting System, Power-Type. A system that depends on
a mechanical device to provide a positive draft within the
venting system.

Volume, Internal Gross. The volunic as determimed from
internal dimensions of the container, with no allowance for
the volume of the internal parts.

225.0 -W-

Wall Heater. See Vented Wall Furnace.

Warm Air Furnace. An environmental heating apphianc
designed or arranged to discharge heatcd air through any duct
or ducts. This definition shall not include a unit heater.
Water Heater or Hot-Water-Heating Boller. An appli-
ance designed primarily to supply hot water for domestic or
commercial purposes and equipped with automatic controls
limiting water temperature to a maximum of 21075 (99°C)

226.0 -X=-

No definitions.

227.0 -Y -
No definitions.

228.0 -Z-

Zeotropic. Blends comprising multiple components of dif-
ferent volatilities that, when used in refrigeration cycles,
change volumetric composition and saturation temperatures
as they evaporate or condense at constant pressure.
[ASHRAE 34:3]
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CHAPTER 3
GENERAL REGULATIONS

301.0 General.

301.1 Applicability. This chapter covers general require-
ments for heating, ventilating, air-conditioning, refrigeration,
miscellaneous heat-producing, and energy-utilizing equip-
ment or appliances. Such equipment or appliances shall com-
ply with the requirements of this code.

301.2 Approval. Equipment or appliance shall be approved
by the Authority Having Jurisdiction for safe use or comply
with applicable nationally recognized standards as evidenced

by the listing and label of an approved agency. A list of

accepted standards is included in Chapter 17. Defective mate-
rials or parts shall be replaced in such a manner as not to
invalidate an approval.

| 301.3 Design of Eqmpment The installer or contractor

shall furnish satisfactory evidence that the appliance is con-

structed in accordance with the requirements of this code. The

permanently attached label of an approved agency shall be

permitted to be accepted as such cvidence

301.4 Electrical Connections. I'or cquipment regulated

by this code:

(1) Equipment requiring electrical connections of more than
50 volts shall have a positive means of disconnect adja-
cent to and in sight fron: the equipment served

Exception: Other power disconnect means shall be
acceptable where in accordance with NFPA 70

(2) A 120 volt receptacle shall be located within 25 feet
(7620 mm) of the equipment for service and maintenance
purposes. The receptacle outlet shall be on the supply
side of the disconnect switch. The receptacle need not be
located on the same levcl as the cquipment.

(3) Electrical wiring, controls, and connections to equipment
and appliances regulated by this code shall be in accor-
dance with NFPA 70.

301.5 Oil-Burning Appliances. The tank, piping, and
valves for appliances burning oil shall be installed in accor-
dance with the requirements of NFPA 31.

301.6 Personnel Protection. A metal guard shall be pro-
vided around exposed flywheels, fans, pulleys, belts, and
moving machinery that are portions of a heating, ventilating,
or refrigerating system.

302.0 Materials — Standards and Alternates.

302.1 Minimum Standards. Listed pipe, pipe fittings,
appliances, appurtenances, equipment, materials, and devices
used in a mechanical system shall be listed (third-party certi-
fied) by a listing agency (accredited conformity assessment
body) as complying with the approved applicable recognized
standards referenced in this code, and shall be free from
defects. Unless otherwise provided for in this code, materials,
appurtenances, or devices used or entering into the construc-
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tion of mechanical systems, or parts thereof, shall be submit-
ted to the Authority Having Jurisdiction for approval prior to
being installed.
302.1.1 Marking. Each length of pipe and each pipe fit-
ting, material, and device used in a mechanical system
shall have cast, stamped, or indelibly marked on it any
markings required by the applicable referenced standards
and listing agency, and the manufacturer’s mark or name,
which shall readily identify the manufacturer to the end
user of the product. Where required by the approved
standard that applies, the product shall be marked with
the weight and the quality of the product. Materials and
devices used or entering into the construction of mechan-
lcal systems or parts thereof, shall be marked and iden-
ied in o manner satisfactory to the Authority Having
Jurisdiction. Such marking shall be done by the manu-
facturer. Field markings shall not be acceptable.

I-xception: Markings shall not be required on nipples
created trom cutting and threading of approved pipe.

302.1.2 Standards. Standards listed or referred to in
this chapter or other chapters cover materials that will
conform to the requirements of this code, where used in
accordance with the limitations imposed in this or other

chapters thereo! and their listing. Where a standard cov-

s materials of vai

1ous grades, weights, quality, or con-
figurations, the portion of the listed standard that is
ipphlicable shall be used. Design and materials for spe-

cial conditions or materials not provided for herein shall
_ be used by special permission of the
Authority Having Jurisdiction after the Authority Hav-
g Jurisdiction has been satisfied as to their adequacy., A
list of mechanical standards that appear in specific sec-
tions of this code is referenced in Table 1701.1. Stan-
dards referenced in Table 1701.1 shall be applied as
indicated in the applicable referenced section. A list of
additional approved standards, publications, practices |
and guides that are not referenced in specific sections of

this code appear in Table 1701.2. |

302.1.3 Existing Buildings. In existing buildings or
premises in which mechanical installations are to be
altered, repaired, or renovated, the Authority Having
Jurisdiction has discretionary powers to permit deviation
from the provisions of this code, provided that such pro-
posal to deviate is first submitted for proper determina-
tion in order that health and safety requirements, as they
pertain to mechanical systems, shall be observed.

302.2 Alternate Materials and Methods of Construc-
tion Equivalency. Nothing in this code is intended to pre-
vent the use of systems, methods, or devices of equivalent or
superior quality, strength, fire resistance, effectiveness, dura-
bility, and safety over those prescribed by this code. Techni-
cal documentation shall be submitted to the Authority Having

.
be permitted to
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Jurisdiction to demonstrate equivalency. The Authority Hav-
ing Jurisdiction shall have the authority to approve or disap-
prove the system, method, or device for the intended purpose.

However, the exercise of this discretionary approval by
the Authority Having Jurisdiction shall have no effect beyond
the jurisdictional boundaries of said Authority Having Juris-
diction. An alternate material or method of construction so
approved shall not be considered as in accordance with the
requirements, intent, or both of this code for a purpose other
than that granted by the Authority Having Jurisdiction where
the submitted data does not prove equivalency.

302.2.1 Testing. The Authority Having Jurisdiction
shall have authority to require tests, as proof of equiva-
lency.
302.2.1.1 Tests. Tests shall be made in accordance
with approved testing standards, by an approved
testing agency at the expense of the applicant. In the
absence of such standards, the Authority Having
Jurisdiction shall have the auth the
test procedure.
302.2.1.2 Request by the Authouty Havmg
Jurisdiction. The Authority Having furisdiction

PR Sanih
rity to specity

shall have the authority to require tests to be made ol
repeated where there is reason to believe that a mate-
rial or device no longer is in accordance with the

requirements on which its approval was based.

302.3 Alternative Engineered Design. n alicmative
engineered design shall comply with the mtent of the provi-
sions of this code and shall provide an cquivalent level of
quality, strength, effectiveness, fire resistance. durability. and
safety. Material, equipment, or components shall be designed
and installed in accordance with the manutacturer's mstalla
tion instructions.

302.3.1 Permit Application. [l rcoisicred desion
professional shall indicate on the design documcnts that
the mechanical system, or parts thereof, is an alternative
engineered design so that it is noted on the construction
permit application. The permit and permanent permit
records shall indicate that an alternative engineered
design was part of the approved installation.

302.3.2 Technical Data. The registered design pro-
fessional shall submit sufficient technical data to sub-
stantiate the proposed alternative engineered design and
to prove that the performance meets the intent of this
code.

302.3.3 Design Documents. The registered design
professional shall provide two complete sets of signed
and sealed design documents for the alternative engi-
neered design for submittal to the Authority Having
Jurisdiction. The design documents shall include floor
plans of the work. Where appropriate, the design docu-
ments shall indicate location, sizing, and loading of
appurtenances, equipment, appliances, and devices.

302.3.4 Design Approval. An approval of an alterna-
tive engineered design shall be at the discretion of the

24

Authority Having Jurisdiction. The exercise of this dis-
cretionary approval by the Authority Having Jurisdiction
shall have no effect beyond the jurisdictional boundaries
of said Authority Having Jurisdiction. An alternative
engineered design so approved shall not be considered
as in accordance with the requirements, intent, or both
of this code for a purpose other than that granted by the
Authority Having Jurisdiction.

302.3.5 Design Review. The Authority Having Juris-
diction shall have the authority to require testing of the
alternative engineered design in accordance with Section
302.2.1, including the authority to require an independ-
ent review of the design documents by a registered
design professional selected by the Authority Having
Jurisdiction and at the expense of the applicant.

302.3.6 Inspection and Testing. The alternative
engineered design shall be tested and inspected in accor-
dance with the submitted testing and inspection plan and
the requirements of this code.

303.0 Installation.

305 1 Listed A,)pllances Ihe installation of equipment
reculated by this code shall be in accordance
the manufacturer’s instal-
The manufacturer’s instal-

and applances

with the conditions of the listing,

lation mstructions and this code.

lation and operating instructions shall be attached to the
appliance. Clearances of listed equipment and appliances
from combustible materials shall be as specified in the listing
or on the rating plate

303.2 Closct or A]cove Installations. Central heating
furnaces and boilers installed in closets or alcoves shall be
J;m-d for such mr-'-zi!. tion. Central heating furnaces not listed
for closet or alcove installation shall be installed in a room or
space having a volume not less than 12 times the total vol-
ume of the furnace. Central heating boilers not listed for

closet or alcove installation shall be installed in a room or
space having a volume 16 times the volume of the boiler.
Where the ceiling height of the room or space exceeds 8 feet

(2438 mm), the volume shall be calculated on the basis of an
8 foot (2438 mm) height.

The installation clearances shall be in accordance with
the appliance listing, shall not be reduced, and shall be
installed in accordance with Section 904.1.

303.3 Unlisted Appliances. Except as otherwise permit-
ted in this code, unlisted equipment and appliances shall be
approved by the Authority Having Jurisdiction prior to being
installed. Unlisted equipment and appliances shall be installed
in accordance with the manufacturer’s installation instruc-
tions and with clearances from combustible materials in
accordance with Section 303.10 or Section 303.10.1.

303.4 Anchorage of Appliances. Appliances designed to
be fixed in position shall be securely fastened in place in
accordance with the manufacturer’s installation instructions.
Supports for appliances shall be designed and constructed to
sustain vertical and horizontal loads within the stress limita-
tions specified in the building code.
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303.5 Movement. Movement of appliances with casters
shall be limited by a restraining device installed in accordance
with the connector and appliance manufacturer’s installation
instructions.

303.6 Identification of Equipment. Where more than one
heating, cooling, ventilating, or refrigerating system is
installed on the roof of a building or within a building, it shall
be permanently identified as to the area or space served by
the equipment.

303.7 Liquefied Petroleum Gas Facilities. Containers,
container valves regulating equipment, and appurtenances for
the storage and supply of liquefied petroleum gas shall be
installed in accordance with NFPA 58.

303.8 Appliances on Roofs. Appliances on roofs shall be
designed or enclosed so as to withstand climatic conditions in
the area in which they are installed. Where enclosures are pro-
vided, each enclosure shall permit easy entry and movement,
shall be of reasonable height, and shall have at least a 30 inch
(762 mm) clearance between the entire service access panel(s)

of the appliance and the wall of the enclosure. [NFPA
54:9.4.1.1]
303.8.1 Load Capacity. Roofs on which appliances
are to be installed shall be capable of supporting the addi
tional load or shall be reinforced to support the additional

load. [NFPA 54:9.4.1.2
| 303.8.2 Fasteners. All access locks, screws, and bolts

shall be of corrosion-resistant matcrial. [ ‘ P L).-—!* l 1
303.8.3 Installation of A;,pnances on Floofs.
Appliances shall be installed in accordance with the man-
ufacturer’s installation instructions. [NFPA 54:9.4 2 1]
| 303.8.4 Edge of Roof Clearance. Appliances shall
be installed on a well-drained surface of the roof. At least
6 feet (1829 mm) of clearance
any part of the appliance and the edge of a roof or sim
lar hazard, or rigidly fixed rails. guards, pa ’t"~' other
building structures at least 42 inches (1067 mm) in I 1ght
shall be provided on the cxposcd 51clc [NF PA 54:9.4.22)

303.8.4.1 Guards and Rails. Guards or rails
shall be required where the following exist:

shall be available between

(1) The clearance between the appliance and a roof
edge or open end of an equipment platform is
less than 6 feet (1829 mm).

(2) The open end of the equipment platform is
located more than 30 inches (762 mm) above
the roof, floor, or grade below.

Where guards or rails are installed, they shall
be constructed so as to prevent the passage of a 21
inch (533 mm) diameter ball, resist the imposed
loading conditions, and shall extend not less than 30
inches (762 mm) beyond each side of the equipment
or appliance.

Exception: Guards shall not be required where a

permanent fall arrest anchorage connector system in
accordance with ASSE Z359.1 is installed.

303.8.5 Electrical Power. All appliances requiring an
external source of electrical power for its operation shall
be provided with the following:
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(1) A readily accessible electrical disconnecting means
within sight of the appliance that completely de-
energizes the appliance.

(2) A 120-V ac grounding-type receptacle outlet on the
roof adjacent to the appliance on the supply side of
the disconnect switch. [NFPA 54:9.4.2.3]

303.8.6 Platform or Walkway. Where water stands on
the roof at the appliance or in the passageways to the
appliance, or where the roof'is of a design having a water
seal, a suitable platform, walkway, or both shall be pro-
vided above the water line. Such platform(s) or walk-
way(s) shall be located adjacent to the appliance and
control panels so that the appliance can be safely serviced
where water stands on the roof. [NFPA 54:9.4.2 4]

303.9 Avoiding Strain on Gas Piping. Appliances shall
be supported and connected to the piping so as not to exert
undue strain on the connections. [NFPA 54:9.1.17]

303.10 Clearances. Appliances and their vent connectors
chall he installed with clearances from combustible material

s0 their operation does not create a hazard to persons or prop-
erty. Minimum clearances between combustible walls and the
ek and sides of various conventional types of appliances
nd their vent connectors are specified in Chapter 8 and Chap-
ter 9 [NFPA 54:9.2 2] Where not provided in this code, listed

it or appliances shall be installed to
maintain the required clearances for servicing and to com-
bustible construction n accordance with the listing and the
manufacturer’s installation instructions.
"*03 10 1 Clearance Reduction. Reduced clearances
0 ustible construction for listed equipment and
..f:‘["!.-..ALL\ --i:_:.'. comply with the listing and Table
03,10 1. Where permitted by the manufacturer, and not
provided in this code, reduced clearances to combustible
unlisted equipment and appliances shall
[able 303.10.1.
303.10.1.1 Type | Hood Exhaust System.
Reduced clearances for Type I exhaust systems shall
be in accordance with Section 507.4.2 through Sec-
tion 507.4.2.3. Clearances from the duct or the
exhaust fan to the interior surface of enclosures of
combustible construction shall be in accordance with
Section 510.7.3 and clearances shall not be reduced.

303.10.1.2 Product Conveying Ducts. Reduced
clearances to combustibles construction for product

conveying ducts shall be in accordance with Section
506.10.3 through Section 506.11.6.3.

303.10.1.3 Solid-Fuel Burning Appliances.
For solid-fuel burning appliances, the clearance shall |
not be less than 12 inches (305 mm) to combustible
walls and not less than 18 inches (457 mm) to com-
bustible ceilings. The clearance, after reduction,
shall be permitted to be less than 12 inches (305
mm) to combustible walls and less than 18 inches
(457 mm) to combustible ceilings. Solid-fuel burn-
ing appliances listed for lesser clearances shall be
permitted to be installed in accordance with the
manufacturer’s instructions and their listing.

ind unlisted equipme

1 Suilataral 1 ¥
consiruction 1ol

comply with
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303.11 Installation in Commercial Garages. Appli-
ances installed in enclosed, basement, and underground park-

ing structures shall be installed in accordance with NFPA
88A. [NFPA 54:9.1.11.1]

303.11.1 Repair Garages. Appliances installed in

repair garages shall be installed in accordance with
NFPA 30A. [NFPA 54:9.1.11.2]

303.12 Installation in Aircraft Hangars. Heaters in air-
craft hangars shall be installed in accordance with NFPA 409.
[NFPA 54:9.1.12]

304.0 Accessibility for Service.

| 304.1 General. All appliances shall be located with respect
to building construction and other equipment so as to permit
access to the appliance. Sufficient clearance shall be main-
tained to permit cleaning of heating surfaces; the replacement
of filters, blowers, motors, burners, controls, and vent con-
nections; the lubrication of moving parts where necessary:
the adjustment and cleaning of burners and pilots: and the
| proper functioning of explosion vents. it provided. For attic
installation, the passageway and servicing arca adjacent to the
appliance shall be floored. [NFPA 549 2 ||
Unless otherwise specified, not less than 30 inches (762
mm) in depth, width, and height of working space shall be
provided.
Exception: A platform shall not be required for unit heaters
or room heaters.
304.2 Sloped Roof. Where equipment or appliances that
require service are installed on a roof having a slope of 4 units
vertical in 12 units horizontal (33 percent slope) or more, a
level platform of not less than 30 inches by 30 inches (762
mm by 762 mm) shall be provided at the scrvice side of the
equipment or appliance.
304.3 Access to Appliances on Hoofs. Appliances

located on roofs or other elevated loca! ; shall be accessi-
ble. [NFPA 54:9.4.3.1]

| 304.3.1 Access. Buildings of more than 15 feet (4572
mm) in height shall have an inside means of access to the
roof unless other means acceptable to the Authority Hav-

ing Jurisdiction are used. [NFPA 54:9.4.3.2]

304.3.1.1 Access Type. The inside means of

access shall be a permanent or foldaway inside stair-
way or ladder, terminating in an enclosure, scuttle,
or trapdoor. Such scuttles or trapdoors shall be at

| least 22 inches by 24 inches (559 mm by 610 mm)
in size, shall open easily and safely under all condi-
tions, especially snow, and shall be constructed so
as to permit access from the roof side unless delib-
erately locked on the inside.

At least 6 feet (1829 mm) of clearance shall be

| available between the access opening and the edge
of the roof or similar hazard, or rigidly fixed rails or

| guards a minimum of 42 inches (1067 mm) in height
shall be provided on the exposed side. Where para-

pets or other building structures are utilized in lieu of

| guards or rails, they shall be a minimum of 42 inches
(1067 mm) in height. [NFPA 54:9.4.3.3]
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304.3.1.2 Permanent Ladders. Permanent lad-
ders required by Section 304.3.1.1 shall be con-
structed in accordance with the following:

(1) Side railings shall extend not less than 30 inches
(762 mm) above the roof or parapet wall.

(2) Landings shall not exceed 18 feet (5486 mm)
apart measured from the finished grade.

(3) Width shall be not less than 14 inches (356 mm)
on center.

(4) Rungs spacing shall not exceed 12 inches (305
mm) on center, and each rung shall be capable
of supporting a 300 pound (136.1 kg) load.

(5) Toe space shall be not less than 6 inches (152
mmy).

304.3.2 Permanent Lighting. Permanent lighting
shall be provided at the roof access. The switch for such
lighting shall be located inside the building near the
access means leading to the roof. [NFPA 54:9.4.3 4]

304.4 Appliances in Attics and Under-Floor Spaces.
An attic or under-tloor space in which an appliance is
hrough an opening and passage-
10t less than the largest component of the appliance, and
0 inches (559 mm by 762 mm).
304.4.1 Length of Passageway. Where the height of
1 6 feet (1829 mm), the dis-
tance from the passageway access to the appliance shall
not exceed 20 feet (6096 mm) measured along the cen-
terline of the passageway. [NFPA 54:9.5.1.1]

30#1 4.2 Width of Pabs"zgeway The passageway shall
|l have solid flooring not less

wide from the entrance open-
NFPA 54:9.5.1.2]

304.4.3 Work Platform. A level working platform not
1Cas Liain U iiches by JU iiiches (762 mm by 762 mm)
shall be provided in front of the service side of the appli-
ance. [NFPA 54:9.5.2]

Exception: A working platform need not be provided
where the furnace is capable of being serviced from the
required access opening. The furnace service side shall
not exceed 12 inches (305 mm) from the access opening.

304.4.4 Lighting and Convenience Outlet. A per-
manent 120 V receptacle outlet and a luminaire shall be |
installed near the appliance. The switch controlling the
luminaire shall be located at the entrance to the passage- |
way. {NFPA 54:9.5.3}

talled shall be accessible

not less than 22 inches by

the passageway 1s less thai

0c. U |!'|xi.'_.__\_.‘-\'d and
than 24 inches (610 mm

Ing (o he applance

305.0 Location.

305.1 Installation in Residential Garages. Appliances
in residential garages and in adjacent spaces that open to the
garage and are not part of the living space of a dwelling unit
shall be installed so that all burners and burner-ignition
devices are located not less than 18 inches (457 mm) above

the floor unless listed as flammable vapor ignition resistant.
[NFPA 54:9.1.10.1]
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305.1.1 Physical Damage. Appliances installed in
garages, warchouses, or other areas subject to mechani-
cal damage shall be guarded against such damage by
being installed behind protective barriers or by being ele-
vated or located out of the normal path of vehicles.

305.1.2 Access from the Outside. Where appliances
are installed in a separate, enclosed space having access
only from outside of the garage, such appliances shall be
permitted to be installed at floor level, providing the
required combustion air is taken from the exterior of the
garage. [NFPA 54:9.1.10.3]

305.1.3 Cellulose Nitrate Plastic Storage. Heating
equipment located in rooms where cellulose nitrate plas-
tic is stored or processed shall be in accordance with the
fire code.

305.2 Pit Location. Where excavation is necessary to install

l an appliance, the depth shall extend not less than 6 inches (152

»

»

»

»

mm) below and 12 inches (305 mm) on all sides of the apph-
ance, except on the service : which shall have 30 inches
(762 mm). Where the depth f the excavation for ._-:fl_._-: the
appliance or passageway excceds 12 inches (305 mm), walls
shall be lined with concrete or masonry 4 inches (102 mm)
above the adjoining ground lcvel

305.3 Flood Hazard Areas. | or buildings located in flood
hazard areas, heating, ventilating, air-conditioning
ation, miscellaneous heat-producing. and energy-utilizing
equipment and appliances shall be clevated at or huu the
elevation in accordance with
and attendant equipment or the clevation of the lowest floo
whichever is higher.

reiriger-

the building code for utilities

Exception: Equipment and appliances shall be permitted to
be located below the elevation in accordance with the build-
ing code for utilities and aticndant equipment or the eleva-
tion of the lowest floor, whichever 1s higher, provided that
the systems are designed and installed to prevent water from
entering or accumulating within their components and the
systems are constructed to resist hydrostatic and hydrody-
namic loads and stresses, including the effects of buoyancy,

during the occurrence of flooding to such elevation.

305.3.1 Coastal High Hazard Areas. Mechanical
systems in buildings located in coastal high hazard areas
shall be in accordance with the requirements of Section
305.3, and mechanical systems, pipes, and appurtenances
shall not be mounted on or penetrate through walls that
are intended to breakaway under flood loads in accor-
dance with the building code.

305.3.2 Air Exhaust and Intake Openings. Outside
air exhaust openings and air intake openings shall be
located at or above the elevation required by the building
code for utilities and attendant equipment or the elevation
of the lowest floor, whichever is higher.

305.4 Elevator Shaft. Unless required for the functionality
and safety of the elevator system, mechanical systems shall
not be located in an elevator shaft.
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305.5 Drainage Pan. Where a water heater is located in an
attic, in or on an attic ceiling assembly, floor-ceiling assem-
bly, or floor-subfloor assembly where damage results from a
leaking water heater, a watertight pan of corrosion-resistant
materials shall be installed beneath the water heater with not
less than % of an inch (20 mm) diameter drain to an approved
location. Such pan shall be not less than 1'% inches (38 mm)
in depth.

306.0 Automatic Control Devices.

306.1 General. Heating appliances shall be equipped with
a listed device or devices that will shut off the fuel supply to
the main burner or burners in the event of pilot or ignition
failure. Liquefied petroleum gas-air-burning heating appli-
ances shall be equipped with a listed automatic device or
devices that will shut off the flow of gas to the pilot in the
event of ignition failure.

Exception: The listed shutoff devices shall not be required on
range or cookma tops. log lighters, lights, or other open-

 operated appliances, or listed appliances not
and specific industrial appliances as

burmer manual

requiring sud ﬁ': cdevices

approved by the Authority Having Jurisdiction.

Heating appliances whose manual fuel controls are not
readily accessible from the main portion of the building being
heated shall be equipy \d with remote controls.

Forced-air and gravity-type warm air furnaces shall be

air outlet temperature limit control that
cannot be set for temperatures exceeding 250°F (121°C).

Such controls shall 'n: located in the bonnet or plenum, within
2Ieet (610 mm) of the discharge side of the heating element
or in accordance with the conditions of

equipped with a listed

ters shall be equipped with an approved
outlet temperature limit control that will
limit the outlet air temperature to not exceed 200°F (93°C).
ihe electric eiements of the heater shall be equipped with
fusible links or a manual reset temperature limit control that
will prevent outlet air temperature in excess of 250°F (121°C).

attomatic reset air

307.0 Labeling.

307.1 Fuel-Burning Appliances. Fuel-burning heating
appliances shall bear a permanent and legible factory-applied
nameplate on which shall appear:

(1) The name or trademark of the manufacturer.

(2) The approved fuel input rating of the appliance,
expressed in Btu/h (kW).

(3) The model number or equivalent.
(4) The serial number.

(5) Instructions for the lighting, operation, and shutdown of
the appliance.

(6) The type of fuel approved for use with the appliance.

(7) The symbol of an approved agency certifying compli-
ance of the equipment with recognized standards.

(8) Required clearances from combustible surfaces on which
or adjacent to which it is permitted to be mounted.
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307.2 Electric Heating Appliances. Electric heating
appliances shall bear a permanent and legible factory-applied
nameplate on which shall appear:

(1) The name or trademark of the manufacturer.
(2) The model number or equivalent.
(3) The serial number.

(4) The electrical rating in volts, amperes (or watts), and, for
other than single phase, the number of phases.

(5) The output rating in Btu/h (kW).

(6) The electrical rating in volts, amperes, or watts of each
field-replaceable electrical component.

(7) The symbol of an approved agency certifying compli-
ance of equipment with recognized standards.

(8) Required clearances from combustible surfaces on which
or adjacent to which it is permitted to be mounted.

An appliance shall be accompanied by clear and com-
plete installation instructions, including required clearances
from combustibles other than mouutmg or ad1accnt surfaces,
and temperature rating of field-installc Iring connections
exceeding 140°F (60°C).

307.3 Heat Pump and Electric Coolmg App!mnce

Heat pumps and electric cooling appl es shall bear.a per-
manent and legible factory-applied nameplaic on uhi-. h shall
appear:

(1) The name or trademark of the manufactures

(2) The model number or equivalent

(3) The serial number.

(4) The amount and type of refrigeran:

(5) The factory test pressures or pressures applied

(6) The electrical rating in volts, amperes. and, for other than
single phase, the number of phascs

(7) The output rating in Btu/h (kW).

(8) The electrical rating in volts, amperes, or watts
field replaceable electrical component.

01 ¢ac 11

(9) The symbol of an approved agency certifying compli-
ance of the equipment with recognized standards.

(10) Required clearances from combustible surfaces on which
or adjacent to which it is permitted to be mounted.

An appliance shall be accompanied by clear and com-
plete installation instructions, including required clearances
from combustible other than mounting or adjacent surfaces,
and temperature rating of field-installed wiring connections
exceeding 140°F (60°C).

3074 Absorption Units. Absorption units shall bear a per-
manent and legible factory-applied nameplate on which shall
appear:

(1) The name or trademark of the manufacturer.
(2) The model number or equivalent.

(3) The serial number.

(4) The amount and type of refrigerant.

(5) Hourly rating in Btu/h (kW).

(6) The type of fuel approved for use with the unit.
(7) Cooling capacity Btu/h (kW).
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(8) Required clearances from combustible surfaces on which
or adjacent to which it is permitted to be mounted.

(9) The symbol of an approved agency certifying compli-
ance of the equipment with recognized standards.

308.0 Improper Location.

308.1 General. Piping or equipment shall not be so located as
to interfere with the normal use thereof or with the normal oper-
ation and use of windows, doors, or other required facilities.

309.0 Workmanship.

309.1 Engineering Practices. Design, construction, and
workmanship shall comply with accepted engineering prac-
tices and shall be of such character as to secure the results
sought to be obtained by this code.

309.2 Concealing Imperfections. It shall be unlawful to
conceal cracks, holes, or other impcrfections in materials by
wcldlng, brazmg, or soldcrmg by using therein or thereon
paint, wax, tar nt cement, other leak-sealing or repair

agent

300 3 lns!a'iatlon Practices. Mechanical systems shall
¢ installed in a manner that is in accordance with this code,
z;ti-!:k 1ble ~.'_!-'.’-\!.Hu . and the manufacturer’s installation

310.0 Condensate Wastes and Control.

310.1 Condensate Disposal. Condensate from air wash-
ers, air-cooling coils, condensing appliances, and the over-
and similar water-supplied
cquipment or similar air-conditioning equipment shall be col-
oved plumbing fixture or dis-

HOW ITom evaporatuive coolers

lected and dischat \:s.‘l.! O an appi

posal area, Where discharged into the drainage system,
quipment shall d by means of an indirect waste pipe. The
waste pipe shall have a slope of not less than s inch per foot

(10.4 mm/m) or 1 percent slope and shall be of aPPTOVed cor-
rosion-resistant materlal not smaller than the outlet size in
accordance with Section 310.3 or Section 310.4 for air-cool-
ing coils or condensing appliances, respectively. Condensate

or wastewater shall not drain over a public way.

310.1.1 Condensate Pumps. Where approved by the
Authority Having Jurisdiction, condensate pumps shall
be installed in accordance with the manufacturer’s instal-
lation instructions. Pump discharge shall rise vertically to
a point where it is possible to connect to a gravity con-
densate drain and discharged to an approved disposal
point. Each condensing unit shall be provided with a sep-
arate sump and interlocked with the equipment to pre-
vent the equipment from operating during a failure.
Separate pumps shall be permitted to connect to a single
gravity indirect waste where equipped with check valves
and approved by the Authority Having Jurisdiction.

310.2 Condensate Control. Where any equipment or |
appliance is installed in a space where damage is capable of
resulting from condensate overflow, a drain line shall be pro- |
vided and shall be drained in accordance with Section 310.1.
An additional protection method for condensate overflow
shall be provided in accordance with one of the following:
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(1) A water level detecting device that will shut off the equip-
ment or appliance in the event the primary drain is blocked.

(2) An additional watertight pan of corrosion-resistant mate-
rial, with a separate drain line, installed beneath the cool-
ing coil, unit, or the appliance to catch the overflow
condensate due to a clogged primary condensate drain.

(3) An additional drain line at a level that is higher than the
primary drain line connection of the drain pan.

(4) An additional watertight pan of corrosion-resistant mate-
rial with a water level detection device installed beneath
the cooling coil, unit, or the appliance to catch the over-
flow condensate due to a clogged primary condensate
drain and to shut off the equipment.

The additional pan or the additional drain line con-
nection shall be provided with a drain pipe of not less
than % of an inch (20 mm) nominal pipe size, discharg-
ing at a point that is readily observed.

310.2.1 Protection of Appurtenances. Where insu-

lation or appurtenances arc installed where damage is
capable of resulting from a condensate drain pan overfill.
such installations shall occur above the rim of the drain
pan with supports. Where the supports are in contact with
the condensate waste, the supports shall be of approved

corrosion-resistant materia!

310.3 Condensate Waste Pipe Material and Sizing.
Condensate waste pipes fron air-cooling coils shall be sized
in accordance with the equipment capacity as specified in
Table 310.3. The material of the piping shall comply with the
pressure and temperature rating of the appliance or equip-
ment, and shall be approved for use with the liquid being dis
charged.

TABLE 310.3
MINIMUM CONDENSATE PIPE SIZE
MINIMUM CONDENSATE

TONS OF REFRIGERATION PIPE DIAMETER
Up to 20 Y
2140 ,

41 -90 | 1%
91— 125 1%
126 — 250 | 2

For SI units: 1 ton of refrigeration = 3,52 kW, 1 inch = 25 mm

The size of condensate waste pipes is for one unit or a
combination of units, or as recommended by the manufac-
turer. The capacity of waste pipes assumes a % inch per foot
(10.4 mm/m) or 1 percent slope, with the pipe running three-
quarters full at the following pipe conditions:

Outside Air - 20% Room Air — 80%
DB WB DB = WB
90°F 73°F 75°F 62.5°F
For SI units: °C = (°F-32)/1.8
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Condensate drain sizing for other slopes or other condi-
tions shall be approved by the Authority Having Jurisdiction.

310.3.1 Cleanouts. Condensate drain lines shall be
configured or provided with a cleanout to permit the
clearing of blockages and for maintenance without
requiring the drain line to be cut.

310.4 Appliance Condensate Drains. Condensate drain
lines from individual condensing appliances shall be sized as
required by the manufacturer’s instructions. Condensate drain
lines serving more than one appliance shall be approved by the
Authority Having Jurisdiction prior to installation.

310.5 Point of Discharge. Air-conditioning condensate
waste pipes shall connect indirectly, except where permitted
in Section 310.6, to the drainage system through an air gap or
air break to trapped and vented receptors, dry wells, leach
pits, or the tailpiece of plumbing fixtures. A condensate drain
shall be trapped in accordance with the appliance manufac-
turer’s instructions or as approved.

3106 Condensats Waste From Air-Conditioning

Colls. Where the condensate waste from air-conditioning
cotls discharges by direct connection to a lavatory tailpiece or
(o an approved accessible inlet on a bathtub overflow, the
connection shall be located in the area controlled by the same
person controlling the air-conditioned space.

310.7 Plastic Fittings. Female plastic screwed fittings shall
be used with plastic male fittings and plastic male threads.

311.0 Heating or Cooling Air System.

3111 Source. A heating or cooling air system shall be pro-
vided with return air. outside air, or both. A heating or cool-
1 system regulated by this code and designed to replace

el =
required venttl

ation shall be arranged to discharge into a con-
ditioned space not less than the amount of outside air speci-
fied 1n Chapter 4.

311.2 Air Filters. Air filters shall be installed in a heating,
cooling, or makeup air system. Media-type air filters shall
comply with UL 900. Electrostatic and high efficiency par-

ticulate filters shall comply with Section 936.0.
Exceptions:

(1) Systems serving single guest rooms or dwelling units
shall not require a listed filter.

(2) Air filters used in listed appliances and in accordance
with the manufacturer’s instructions.

311.3 Prohibited Source. Outside or return air for a heat-
ing or cooling air system shall not be taken from the follow-
ing locations:

(1) Less than 10 feet (3048 mm) in distance from an appli-
ance vent outlet, a vent opening of a plumbing drainage
system, or the discharge outlet of an exhaust fan, unless
the outlet is 3 feet (914 mm) above the outside-air inlet.

(2) Less than 10 feet (3048 mm) above the surface of an
abutting public way, sidewalk, street, alley, or driveway.

(3) A hazardous or insanitary location, or a refrigeration
machinery room as defined in this code.
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(4) An area, the volume of which is less than 25 percent of
the entire volume served by such system, unless there is
a permanent opening to an area the volume of which is
equal to 25 percent of the entire volume served.

Exception: Such openings where used for a heating or
cooling air system in a dwelling unit shall be permitted
to be reduced to not less than 50 percent of the required
area, provided the balance of the required return air is
taken from a room or hall having not less than three doors
leading to other rooms served by the furnace.

(5) A closet, bathroom, toilet room, or kitchen.

(6) Rooms or spaces containing a fuel-burning appliance
therein. Where such room or space serves as source of
return-air.

Exceptions:

(1) This shall not apply to fireplaces, fireplace appli-
ances, residential cooking appliances, direct vent
appliances, enclosed furnaces, and domestic-type
clothes dryers installed within the room or space.

(2) This shall not apply to a gravitv-tvpe or histed vented
wall heating or cooling air sysicm

(3) This shall not apply to a blower-iype heating or
cooling air system installed in accordance with the
following requirements:

(a) Where the return air is taken from a room o
space having a volume cxcceding | cubic foo
(0.03 m®) for each 10 Btu/h (0.003 kW) fuel
input rating of fuel-burning appliances therein

(b) Not less than 75 percent of the supply air is dis-

charged back into the same room or space
(¢) Return-air inlets shall not be located within 10
feet (3048 mm) from an appliance firebox o1

draft diverter in the samc cnclosed room or con-
fined space.
311.4 Return-Air Limitations. lciurn air lrom onc
dwelling unit shall not discharge into another dwelling unit
through the heating or cooling air system.

312.0 Plumbing Connections.

312.1 General. Water supply, sanitary drainage, and back-
flow protection shall be in accordance with the plumbing
code.

313.0 Hangers and Supports.

313.1 General. Piping, tubing, appliances, and appurte-
nances shall be supported in accordance with this code, the
manufacturer’s installation instructions, and in accordance
with the Authority Having Jurisdiction.

313.2 Material. Hangers and anchors shall be of sufficient
strength to support the weight of the pipe or tubing and its
contents. Piping or tubing shall be isolated from incompatible
materials.

313.3 Suspended Piping. Suspended piping or tubing

shall be supported at intervals not to exceed those shown in
Table 313.3.
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313.4 Alignment. Piping or tubing shall be supported in
such a manner as to maintain its alignment and prevent sag-
ging.

313.5 Underground Installation. Piping or tubing in the
ground shall be laid on a firm bed for its entire length; where
other support 1s otherwise provided, it shall be approved in
accordance with Section 302.0.

313.6 Hanger Rod Sizes. Hanger rod sizes shall be not
smaller than those shown in Table 313.6.

TABLE 313.6
HANGER ROD SIZES
PIPE AND TUBE SIZE ROD SIZES
(inches) _ (inches)
a-4 A
5-8 _ 14
10-12 %

For SI units: 1 inch =254 mm

313.7 Gas Piping. Gas piping shall be supported by metal
straps or hooks at intervals not to exceed those shown in

1310.3 59

314.0 Balancing.
314.1 General. Heating, ventilating, and air-conditioning

systems (including hydronic systems) shall be balanced in
accordance with one of the following methods:
1) AABC National Standards for Total System Balance
) ACCA Manual B
(3) ASHRAE 111
(4) NEBB Procedural Standards for Testing Adjusting Bal-
ancing of Environmental Systems
(5) SMACNA HVAC Systems Testing, Adjusting, and Bal-
ancing

315.0 Louvers in Hurricane Prone Regions.

315.1 General. Louvers located in areas within hurricane-
prone regions that are within 1 mile (2 km) of the coastal mean
high water line where the basic wind speed i1s 110 miles per
hour (mi/h) (49.2 m/s) or more; or portions of hurricane-prone
regions where the basic wind speed is 120 mi/h (53.6 m/s) or
more; or Hawaii, as described in ASCE 7 shall be tested in
accordance with Section 315.1.1 and Section 315.1.2.

315.1.1 Testing. Louvers that protect air intake or
exhaust openings shall be tested in accordance with
AMCA 550 for resistance to wind-driven rain.

315.1.2 Impact Resistance Test. Upon request by the
Authority Having Jurisdiction, louvers protecting intake
and exhaust ventilation ducts that are not fixed in the
open position and located within 30 feet (9144 mm) of
the grade shall be tested for impact resistance in accor-
dance with AMCA 540.
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316.0 Protection of Piping, Tubing, Materials, and
Structures.

316.1 General. Piping or tubing passing under or through
walls shall be protected from breakage. Piping passing
through or under cinders or other corrosive materials shall be
protected from external corrosion in an approved manner.
Approved provisions shall be made for expansion of hot
water piping. Voids around piping or tubing passing through
concrete floors on the ground shall be sealed.

316.2 Installation. Piping or tubing shall be installed so that
the piping, tubing, or connections will not be subject to undue
strains or stresses, and provisions shall be made for expan-
sion, contraction, and structural settlement. No piping or tub-
ing, unless designed and listed for such use, shall be directly
embedded in concrete or masonry. No structural member
shall be seriously weakened or impaired by cutting, notching,
or otherwise as defined in the building code.

316.3 Corrosion, Erosion, and Mechanical Damage.
Piping or tubing subject to corrosion. erosion. or mechanical
damage shall be protected in an approved manne

316.4 Protectively Coated Pipe. Protectively coated pipe
or tubing shall be inspected and tested. and a visible void

damage, or imperfection to the pipe coating shall be repaired
in an approved manner.

316.5 Fire-Resistant Construction. Pipimg, whing, and
duct system penetrations of {irc-resistance- ui walls, parti-

tions, floors, floor/ceiling asscimblics, rootic J]n g assemblies,
or shaft enclosures shall be protected in accordance with the
requirements of the building code.

316.6 Steel Nail Plates. "l:ciic piping or tubing, copper
or copper alloy piping or tubing. and ducts penetrating fram

ing members to within 1 inch (25.4 mm) of the exposed fram

ing shall be protected by stee! nail plates not less than No. 18
gauge (0.0478 inches) (1.2141 mm) in thickness. The steel
nail plate shall extend along the framing member not less than
12 inches (38 mm) beyond the outside diameter of the pipe
or tubing.

Exception: See Section 1310.4.3.

316.7 Sleeves. Sleeves shall be provided to protect piping
through concrete and masonry walls and concrete floors.

Exception: Sleeves shall not be required where openings are
drilled or bored.

316.7.1 Building Loads. Piping or tubing through con-
crete or masonry walls shall not be subject to a load from
building construction.

316.7.2 Exterior Walls. In exterior walls, annular space
between sleeves and pipes or tubing shall be sealed and
made watertight, as approved by the Authority Having
Jurisdiction. A penetration through fire-resistive con-
struction shall be in accordance with Section 316.5.

316.8 Firewalls. A pipe sleeve through a firewall shall have
the space around the pipe or tubing completely sealed with
an approved fire-resistive material in accordance with other
codes.
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316.9 Structural Members. A structural member weak-
ened or impaired by cutting, notching, or otherwise shall be
reinforced, repaired, or replaced so as to be left in a safe struc-
tural condition in accordance with the requirements of the
building code.

316.10 Rodentproofing. Mechanical system shall be con-
structed in such a manner as to restrict rodents or vermin from
entering a building by following the ductwork from the out-
side into the building.

316.11 Metal Collars. In or on buildings where openings
have been made in walls, floors, or ceilings for the passage of
ductwork or pipes, such openings shall be closed and pro-
tected by the installation of approved metal collars securely
fastened to the adjoining structure.

317.0 Trenching, Excavation, and Backfill.
317.1 Trenches. Trenches deeper than the footings of a
building or structure, and paralleling the same, shall be
located not less than 45 degrees (0.79 rad) from the bottom
exterior edge of the footing, or as approved in accordance
W |1l; ‘%u:;‘?ll'lu 302.0
3172 Tunneling and Driving. Tunneling and driving shall
be permitied to be done in yards, courts, or driveways of a
butlding site. Where sufficient depth is available to permit,
tunnels shall be permitted to be used between open-cut
trenches. Tunnels shall have a clear height of 2 feet (610 mm)
above llu pipe and shall be limited in length to one-half the
dr‘i"lh of the trench, with a maximum length of 8 feet (2438
mm). Where p driven, the drive pipe shall be not less
than one size larger than the pipe to be laid.
317.3 Open Tren CI'IL, s. Excavations required to be made for
h tallation of ‘chanical system or part thereof, within
the W :' s of a l--:.:-i_.. xhall be open trench work and shall be
kept open until it has been inspected, tested, and accepted.
31?4 Exc:'w'ﬂmﬂS I xcavations shall be completely back-
filled as soon atter inspection as practicable. Precaution shall
be taken to ensure compactness of backfill around piping
without damage to such piping. Trenches shall be backfilled
in thin layers to 12 inches (305 mm) above the top of the pip-
ing with clean earth, which shall not contain stones, boulders,
cinderfill, frozen earth, construction debris, or other materi-
als that will damage or break the piping or cause corrosive
action. Mechanical devices such as bulldozers, graders, etc.,
shall be permitted to then be used to complete backfill to
grade. Fill shall be properly compacted. Precautions shall be
taken to ensure permanent stability for pipe laid in filled or
made ground.
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TABLE 303.10.1
REDUCTION OF CLEARANCES WITH SPECIFIED FORMS OF PROTECTION':%3:4.5.6,7.8,9,10, 1
[NFPA 54: TABLE 10.2.3]

WHERE THE REQUIRED CLEARANCE WITH NO PROTECTION FROM APPLIANCE, VENT CONNECTOR,
- OR SINGLE-WALL METAL PIPE IS:
A PON 18070 AND COVERING 36 (INCHES) 18 (INCHES) 12 (INCHES) 9 (INCHES) 6 (INCHES)
ALL SURFACES OF COM- ALLOWABLE CLEARANCES WITH SPECIFIED PROTECTION (INCHES)
BUSTIBLE MATERIAL USE COLUMN 1 FOR CLEARANCES ABOVE APPLIANCE OR HORIZONTAL CONNECTOR. USE COLUMN 2 FOR

WITHIN THE DISTANCE
SPECIFIED AS THE CLEARANCES FROM APPLIANCES, VERTICAL CONNECTOR, AND SINGLE-WALL METAL PIPE.

REQUIRED CLEARANCE SIDES AND SIDES AND SIDES AND SIDES AND SIDES AND
WITH NO PROTECTION ABOVE rean | ABOVE [FCoClg ABOVE et ABOVE i ABOVE Py

(COLUMN 1) (.o iuan 2)(COLUMN 1) 51 i (COLUMNT) 51 s 1 (COLUMNT) o il ) (COLUMNT). 1 ane2)

(1) 3'2 inch thick masonry
wall without ventilated — 24 - 12 — 9 — 6 — 5
air space

(2) ¥ of an inch insulation
board over | inch glass
fiber or mineral wool 24 18 12 9 9 6 6 5 4 3
batts

(3) 0.024 inch (nominal 24
gauge) sheet metal over 1
inch glass fiber or min- 18
eral wool batts reinforced
with wire on rear face
with ventilated air space

(4) 3’2 inch thick masonry
wall with ventilated air — 12 - 6 6 6 - 6
space

(5) 0.024 inch (nominal 24
gauge) sheet metal with 18 12 9 S 3 3 2
ventilated air space

(6) '~ of an inch thick insula-
tion board with ventilated 18 12 9 0 o i 5 3 3 3
air space

(7) 0.024 inch (nominal 24
gauge) sheet metal with
ventilated air space over
0.024 inch (nominal 24
gauge) sheet metal with
ventilated air space

(8) 1 inch glass fiber or
mineral wool batts sand-
wiched between two
sheets 0.024 inch (nom- 18 12 9 6 6 4 5 3 3 3
inal 24 gauge) sheet
metal with ventilated air
space
For SI units: 1 inch = 25.4 mm, °C = (°F-32)/1.8
Notes:

Reduction of clearances from combustible materials shall not interfere with combustion air, draft hood clearance and relief. and accessibility of servicing.

I % All clearances shall be measured from the outer surface of the combustible material to the nearest point on the surface of the appliance, disregarding any inter-
vening protection applied to the combustible material.

Spacers and ties shall be of noncombustible material. No spacer or tie shall be used directly opposite the appliance or connector.

| # Where all clearance reduction systems use a ventilated air space, adequate provision for air circulation shall be provided as described. [See Figure 303.10.1(2)
and Figure 303.10.1(3)]

At least 1 inch (25.4 mm) shall be between clearance reduction systems and combustible walls and ceilings for reduction systems using a ventilated air space.
Where a wall protector is mounted on a single flat wall away from corners, it shall have a minimum | inch (25.4 mm) air gap. To provide adequate air cir-
culation, the bottom and top edges. or only the side and top edges. or all edges shall be left open.

Mineral wool batts (blanket or board) shall have a minimum density of 8 pounds per cubic foot (Ib/ft’) (128 kg/m?) and a minimum melting point of 1500°F
(816°C).

Insulation material used as part of a clearance reduction system shall have a thermal conductivity of 1 British thermal unit inch per hour square foot degree
Fahrenheit [Btusin/(h+ft>s°F)] [0.1W/(m*K)] or less.

At least 1 inch (25.4 mm) shall be between the appliance and the protector. In no case shall the clearance between the appliance and the combustible surface
be reduced below that allowed in Table 303,10.1,

19 All clearances and thicknesses are minimum; larger clearances and thicknesses are acceptable,

! Listed single-wall connectors shall be installed in accordance with the manufacturer’s installation instructions.
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GENERAL REGULATIONS

Construction using combustible

material, plastered or unplastered —\

- > —

other protection

T B A
Sheet metal or e S o

Y

Gas equipment
or vent connector

Notes:

! A - Equals the clearance with no protection specified in Table 802.7.3.3 and Table 904.2.2 and in the sections applying to various types of equipment.
2 B - Equals the reduced clearance permitted in accordance with Table 303.10.1.

3 The protection applied to the construction using combustible material shall extend far enough in each direction to make C equal to A.

FIGURE 303.10.1(1)"%3
EXTENT OF PROTECTION NECESSARY TO REDUCE
CLEARANCES FROM GAS APPLIANCE OR VENT CONNECTORS
[NFPA 54: FIGURE 10.3.2.3(a)]

Wall protector mounted e
with all edges open

Wall protector instalied in corner

Combustible
- 7 wall b1 InChm{

f ',
i p AR A A Nail or screw anchor
S i =]

| *}-«— Clearance
| reduction syslem

1 1 inch noncombustible

spacer such as stacked washers
smalil-diameter pipe, tubing, or
electrical condut

For SI units: 1 inch =254 mm

| Note: Masonry walls can be attached to combustible walls using wall ties.
Spacers shall not be used directly behind appliance or connector.

FIGURE 303.10.1(2)
WALL PROTECTOR CLEARANCE REDUCTION SYSTEM
[NFPA 54: FIGURE 10.3.2.3(b)]
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MATERIALS
Cast

Cast-Iron Hubless

GENERAL REGULATIONS

TYPES OF JOINTS

Lead and Oakum
Compression Gasket

Shielded Coupling

| 5 feet, except 10 feet where 10 foot |

Every other joint, unless over 4 feet

TABLE 313.3
HANGERS AND SUPPORTS

HORIZONTAL VERTICAL

lengths are installed 1.2,3 Base and each floor. not to exceed 15 feet

Every other joint, unless over 4 feet

then support each jointl- 23 Base and each floor. not to exceed 15 feet

1.2.3.4 Base and each floor, not to exceed 15 feet

then support each joint

Copper & Copper Alloys | Soldered, Brazed, 14 inches and smaller, 6 feet; 2 5
- Threaded, or Mechanical inches and larger, 10 feet Fach floos, mot fo:excemt 1) sbet
Steel Pipe for Water Y4 inch and smaller, 10 feet; 1 inch . K
DWV Threaded or Welded and larger, 12 feet Every other floor, not to exceed 25 feet
I Steel Pipe for Gas Threaded or Weldeq 2 ich 6 feet; % inch and 1 inch, 8 %2 inch, 6 feet; % inch and I inch, 8 feet:
feet; 14 inches and larger, 10 feet 1V4 inches every floor level
Schedule 40 PVC and Sl Cimainad All sizes, 4 feet; allow for expansion ~ Base and each floor; provide mid-story
ABS every 30 feet’ ~ guides; provide for expansion every 30 feet
CPVC I inch and smaller, 3 feet; 1% inches Base and each floor;
Solvent Cemented e m= 3 i
and larger; 4 feet provide mid-story guides
I CPVC-AL-CPVC | inieh, 5 feet; % inch, 65 inches: sase and each floor;
Solvent Cemented _ e el . :
inch, 6 feet provide mid-story guides
Lead Wiped or Burned Continuous Support Not to exceed 4 feet
Steel Mechanical In accordance with standards acceptable to the Authority Having Jurisdiction
o Convbusine vt PEX Cold Expansion. Insert | inch and smaller, 32 inches; Sase and each floor;
and Compression 1% inches and larger, 4 feet provide mid-story guides
PEX-AL-PEX '~inch
: Metal insert and meiz _' inch 11 sizes 9% inches Hase and each floor;
T Cor(uga[ed Compl‘l'~ S101 > -|..-'.- e o Pros ide mid‘story gllides
. metal wall inch
R \ s PE-AL-PE . inch fl
MR N 74 Metal insert and metal : . ol sl R tanki Hase and each floor,
2 W compression |-;r_‘:j]..l f Q5% 98 Incha provide mid-story guides
W PE-RT ) _ | inch and smaller, 32 inches:; ase and each floor;
Y N Insert and Compression . _ . PN - ; :
\ﬁ.\s’g 2 |4 inches and Targer, 4 fee provide mid-story guides
A strip of heavy-gauge steel ~ '
e fox addevg-sﬂxpl;%rt ° Polypropylene (PP) Fusion weld (socket, butt,

Note: Do not place masonry wall ties directly

Masonry wall tie
behind appliance or connector. y

-

L
-

For SI units: | inch = 25.4 mm

FIGURE 303.10.1(3)
MASONRY CLEARANCE REDUCTION SYSTEM
[NFPA 54: FIGURE 10.3.2.3(c)]

33

1 inch and smaller, 32 inches;
14 inches and larger. 4 feet

saddle, electrofusion),
threaded (metal threads
only), or mechanical

For Sl unit: 1 inch = 254 mm, 1 foot = 304.8 mm

Notes:

! Support adjacent to joint, not to exceed 18 inches (457 mm).

Brace not to exceed 40 feet (12 192 mm) intervals to prevent horizontal movement.
Support at each horizontal branch connection.

Hangers shall not be placed on the coupling.

v o W N

first approved by the Authority Having Jurisdiction.

34

Base and each floor;
provide mid-story guides

Vertical water lines shall be permitted to be supported in accordance with recognized engineering principles with regard to expansion and contraction, where
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CHAPTER 4
VENTILATION AIR

401.0 General.

401.1 Applicability. This chapter contains requirements for
ventilation air supply, exhaust, and makeup air requirements
for occupiable spaces within a building. Spaces within build-
ings, except those within a dwelling unit in residential occu-
pancies where occupants are nontransient, shall comply with
Section 402.0 through Section 404.0. Requirements for ven-
tilation air rate for dwelling units in residential occupancies,
where the occupants are nontransient, shall be in accordance
with Section 405.0.

402.0 Ventilation Air.

402.1 Occupiable Spaces. Occuptablc spaccs hstcd in
Table 402.1 shall be desngncl‘ ve ventilation (« r).air
for occupants in accordance v | i'! s chapter,
402.1.1 Construction Documents. Th
ventilation rate and air ¢ ution assumptions made in
the design of the ventlla ystem shall be clearly ider
tified on the construction 1 ument
402.1.2 Ventilation in Health Care Facilities.
Mechanical ventilation for health care facilitics shall be
designed and installed in accordance with this code and
ASHRAE 170.

402.2 Natural Ventilation. ol ventlaton n

shall be designed in accordance with this section and shall
include mechanical ventilation systems designed in accon
dance with Section 403.0, Scction 404.0, or both

Exceptions:

=

(1) An engincered natural vceniilation sysicin whcic
approved by the Authority Having Jurisdiction need not
comply with Section 402.2.

(2) The mechanical ventilation systems shall not be required
where:

(a) natural ventilation openings that comply with the
requirements of Section 402.2 and are permanently
open or have controls that prevent the openings from
being closed during periods of expected occupancy
or

(b) the zone is not served by heating or cooling equip-
ment. [ASHRAE 62.1:6.4]

402.2.1 Floor Area to be Ventilated. Spaces, or por-
tions of spaces, to be naturally ventilated shall be located
within a distance based on the ceiling height, as deter-
mined in accordance with Section 402.2.1.1, Section
402.2.1.2, or Section 402.2.1.3, from operable wall open-
ings in accordance with the requirements of Section
402.2.2. For spaces with ceilings that are not parallel to
the floor, the ceiling height shall be determined in accor-
dance with Section 402.2.1.4. [ASHRAE 62.1:6.4.1]

2021 UNIFORM MECHANICAL CODE
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402.2.1.1 Single Side Opening. For spaces with
operable openings on one side of the space, the dis-
tance from the operable openings shall be not more
than 2/, where H is the ceiling height. [ASHRAE
62.1:6.4.1.1]

402.2.1.2 Double Side Opening. For spaces
with operable openings on two opposite sides of the
space, the distance from the operable openings shall
be not more than 5/, where # is the ceiling height.

[ASHRAE 62.1:6.4.1.2]

402.2.1.3 Corner Openings. For spaces with

operable openings on two adjacent sides of a space, |

the distance from the operable openings shall be not

more than 5H along a line drawn between the two

openings that are farthest apart. Floor area outside

that lme shall comply with Section 402.2.1.1.
"‘HJ"' 62.1:6.4.1.3]

402 2.14 Cullng Height. The ceiling height, H,
to be used m Section 402.2.1.1 through Section

102.2.1 3 shall be the minimum ceiling height in the
spacc

Exception: For ceilings that are increasing in height
15 distance from the openings is increased, the ceil-
ing heig !hI hall be determined as the average height
ot the ceiling within 20 feet (6096 mm) from the
'-g'-xld“ 2 0] __ungq. [ASHRAE 62.1:6.4.1.4]

402.2.2 Location and Size of Openings. Spaces or
portions ol spaces to be naturally ventilated shall be per-
manently open to operable wall openings directly to the
utdoors. The openable area shall be not less than 4 per- |
cent of the net occupiable floor area. Where openings are
covered with louvers or otherwise obstructed, openable
area shall be based on the net free unobstructed area
through the opening. Where interior rooms, or portions
of rooms, without direct openings to the outdoors are
ventilated through adjoining rooms, the opening between
rooms shall be permanently unobstructed and have a free |
area of not less than 8 percent of the area of the interior
room or less than 25 square feet (2.3 m?). [ASHRAE |
62.1:6.4.2]

402.2.3 Control and Accessibility. The means to
open required operable openings shall be readily acces-
sible to building occupants where the space is occupied.
Controls shall be designed to coordinate operation of the
natural and mechanical ventilation systems. [ASHRAE
62.1:6.4.3]
402.3 Mechanical Ventilation. Where natural ventilation
is not permitted by this section or the building code, mechan-
ical ventilation systems shall be designed, constructed, and
installed to provide a method of supply air and exhaust air.
Mechanical ventilation systems shall include controls, man-
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ual or automatic, that enable the fan system to operate wher-
ever the spaces served are occupied. The system shall be
designed to maintain minimum outdoor airflow as required
by Section 403.0 under any load conditions.

402.4 Outdoor Air Intake Protection. Required outdoor-
air intakes shall be covered with a screen having not less than
V4 of an inch (6.4 mm) openings, and shall have not more than
'3 of an inch (12.7 mm) openings.

402.4.1 Weather Protections. Outdoor air intakes
that are part of the mechanical ventilation system shall be
designed to manage rain entrainment, to prevent rain

intrusion, and manage water from snow in accordance
with ASHRAE 62.1.

403.0 Ventilation Rates.

403.1 General. The design outdoor air intake flow rate for

a ventilation system shall be determined in accordance with
Section 403.2 through Section 403.9.4.

403.2 Zone Calculations. Ventil:tion zone parameters
shall be determined in accordance with Scction 4032 1
through Section 403.2.3 for each ventilation zone served by
the ventilation system. [ASHRAE 62 .1:6.2 2|

403.2.1 Breathing Zone 0ut(i00r Airflow. The out

door airflow required in the breathing zone (17, ) of the
occupiable space or spaces in a ventilation zone shall be
not less than the value determincd in accordance with
Equation 403.2.1.

Fps= RP'PZ + R A, (Equation 403.2.1

Where:

A, = zone floor area, the net occupiable floor are
the ventilation zone, squarc fcet (m

P = zone population, the number of people i the ven-

tilation zone during typical usage.

R, = outdoor airflow rate required per person as deter-
mined from Table 402.1.

R_= outdoor airflow rate required per unit area as
determined from Table 402.1. [ASHRAE
62.1:6.2.2.1]

403.2.2 Zone Air Distribution Effectiveness. The
zone air distribution effectiveness (£.) shall be not

greater than the default value determined in accordance
with Table 403.2.2. [ASHRAE 62.1:6.2.2.2]

403.2.3 Zone Outdoor Airflow. The zone outdoor air-
flow (V) provided to the ventilation zone by the supply

air distribution system shall be determined in accordance
with Equation 403.2.3. [ASHRAE 62.1:6.2.2.3]

Voz™ Vp; /Ez (Equation 403.2.3)
403.3 Single-Zone Systems. For ventilation systems
where one or more air handlers supply a mixture of outdoor
air and recirculated air to only one ventilation zone, the out-
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door air intake flow (Vm) shall be determined in accordance
with Equation 403.3. [ASHRAE 62.1:6.2.3]

Vi = Viz (Equation 403.3)

403.4 One Hundred Percent Outdoor Air Systems.
For ventilation systems where one or more air handlers sup-
ply only outdoor air to one or more ventilation zones, the out-
door air intake flow (V,p) shall be determined in accordance
with Equation 403.4. [ASHRAE 62.1:6.2.4]

Vot = Lall zones Voz (Equation 403.4)

403.5 Multiple-Zone Recirculating Systems. For ven-
tilation systems where one or more air handlers supply a mix-
ture of outdoor air and recirculated air to more than one
ventilation zone, the outdoor air intake flow (Vm) shall be

determined in accordance with Section 403.5.1 through Sec-
tion 403 52 TASHRAE A2 1:62 5]

403.5.1 Uncorrected Outdoor Air Intake. The
uncorrected outdoor air intake (V,,,,) flow shall be deter-
mined 1n '.-".'\‘-!:;J..".\ e with | quallon 403

(Equation 403.5.1)
)+ X all zones (Rg*Az)

Irr.-'f L. all zones

D> o (e,
/

«<

.1.[ASHRAE |

«

403.5.1.1 Occupan' Diversity. The occupant |

diversity ratio () shall be determined in accordance
with | quation 103.5.1
ventilation zones served by the

population within the

| to account for variations in |

(Equation 403.5.1.1)

Ps/z all zones Pz

Where the system population {PS') is the total
population in the area served by the system.

Exception: Alternative methods to account for
occupant diversity shall be permitted, provided that
the resulting (V) value is not less than that deter-

mined in accordance with Equation 403.5.1.
[ASHRAE 62.1:6.2.5.1.1]

403.5.1.2 System Ventilation Efficiency. The
system ventilation efficiency (E,,) shall be deter-
mined in accordance with Section 403.5.1.3 for the
simplified procedure or Section 404.0 for the alter-
nate procedure. These procedures also establish zone

minimum primary airflow rates for VAV systems.
[ASHRAE 62.1:6.2.5.2]

403.5.1.3 Simplified Procedure for System
Ventilation Efficiency. System ventilation effi-
ciency (£),) shall be determined in accordance with
Equation 403.5.1.3(1) or Equation 403.5.1.3(2).
[ASHRAE 62.1:6.2.5.3 -6.2.5.3.1]

Documents
2021 UNIFORM MECHANICAP @opEent Sharing Hub

«



http://www.avadocuments.com/doc/iapmo-ansi-umc-1-2021-scan
http://www.avadocuments.com/doc/iapmo-ansi-umc-1-2021-scan

»

»

[Equation 403.5.1.3(1)]
E, =0.88+D +0.22 for D < 0.60

E,=0.75 for D 2 0.60 [Equation 403.5.1.3(2)]

403.5.1.4 Zone Minimum Primary Airflow. For
each zone, the minimum primary airflow (V, i :’n)
shall be determined in accordance with Equation
403.5.1.4. [ASHRAE 62.1:6.2.5.3.2]

V rrmin = Voz® 1.5

pz-min (Equation 403.5.1.4)

403.5.2 Outdoor Air Intake. The design outdoor air
intake flow (V) shall be determined in accordance with
Equation 403.5.2. [ASHRAE 62.1:6.2.5.4]

Vou/Ev (Equation 403.5.2)

403.6 Design for Varying Operat:ng Conditions
tilation systems shall be desizned

to be capable of |'E:"‘-.',-=..I'_I;.'
I E

not less than the minimum ventilation rates required in the
breathing zone where the zones served by the system are
occupied, including all full and part-load conditions. The min-

imum outdoor air intake flow shall be permitted to be less
than the design value at part-load conditions. [ASHRAE
62.1:6.2.6.1]

403.6.1 Short-Term Conditions. Where 1t 1s known

that peak occupancy will be of short duration, ventila-
tion will be varied or interrupted for a short period of

time, or both, the design shall be permitted to be based on
the average conditions over a time period (7) rmined

by Equation 403.6.1.

T'=3v/Vy, (Equation 403.6.1)

Where:

I' = averaging time period, minutes.

v = the volume of the ventilation zone where aver-
aging is being applied, cubic foot (m?).

Vp- = the breathing zone outdoor airflow calculated in

accordance with Equation 403.2.1 and design
value of the zone population (P,), cubic foot per
minute (CFM) (m'/min).

Acceptable design adjustments based on this

VENTILATION AIR

(3) Systems with intermittent closure of the outdoor air
intake: The average outdoor air intake over time (7)
shall be not less than the minimum outdoor air
intake (V) calculated using Equation 403.3, Equa-
tion 403.4, or Equation 403.5.2. [ASHRAE
62.1:6.2.6.2]

403.7 Exhaust Ventilation. Exhaust airflow shall be pro-
vided in accordance with the requirements in Table 403.7.
Exhaust makeup air shall be permitted to be a combination
of outdoor air, recirculated air, and transfer air.

403.7.1 Parking Garages. Exhaust rate for parking
garages shall be in accordance with Table 403.7. Exhaust
rate shall not be required for enclosed parking garages
having a floor area of 1000 square feet (92.9 m*) or less
and used for the storage of 5 or less vehicles.

403.7.2 Enclosed Parking Garages. Mechanical
ventilation systems for enclosed parking garages shall
operate continuously.

Exceptions:

(1) Mechanical ventilation systems shall be permitted
o operate ntermittently where the system is
\esigned (o operate automatically upon detection of

ration or the presence of occupants by

approved automatic detection devices.

vehicle ope

(2) Approved automatic carbon monoxide sensing
devices, and nitrogen dioxide detectors shall be per-
mitted to modulate the ventilation system to not
exceed a maximum average of 50 parts per million of

arbon monoxide, or 1 part per million nitrogen diox-
ide during an cight-hour period with a concentration
of not more than 200 parts per million for carbon
monoxide. or 5 parts per million nitrogen dioxide,
tor a period not exceeding 15 minutes. Automatic
sensing devices installed in modulated parking
garage veniilation systems shall be approved in
accordance with Section 301.2.

403.8 Dynamic Reset. The system shall be permitted to
be designed to reset the outdoor air intake flow (V o) the
space or ventilation zone airflow (V) as operating cond;-

tions change, or both. [ASHRAE 62. I 16.2.7] i

403.9 Air Classification and Recirculation. Air shall
be classified, and its recirculation shall be limited in accor- |
dance with Section 403.9.1 through Section 403.9.4.
[ASHRAE 62.1:5.16] Recirculated air shall not be taken from
prohibited locations in accordance with Section 311.3.

403.9.1 Class 1 Air. Recirculation or transfer of Class

VENTILATION AIR

culation or transfer of Class 2 air to Class 4 spaces shall
be permitted. Class 2 air shall not be recirculated or trans-
ferred to Class | spaces. Where using an energy recover
device, recirculation from leakage, carryover, or transfer
from the exhaust side of the energy recovery device shall
be permitted and the recirculated Class 2 air shall not

exceed 10 percent of the outdoor air intake flow.
[ASHRAE 62.1:5.16.3.2]

403.9.3 Class 3 Air. Recirculation of Class 3 air within
the space of origin shall be permitted. Class 3 air shall
not be recirculated or transferred to other spaces. Where
using an energy recover device, recirculation from leak-
age, carryover, or transfer from the exhaust side of the
energy recovery device shall be permitted and the recir-
culated Class 3 air shall not exceed 5 percent of the out-
door air intake flow. [ASHRAE 62.1:5.16.3.3]

403.9.4 Class 4 Air. Class 4 air shall not be recircu-
| lated or transferred to any other space or be recirculated
within the space of origin. [ASHRAE 62.1:5.16.3 4]

404.0 Alternative Procedure for Multiple-Zone Sys-
tems Ventilation Efficiency.

404.1 General. This section presents an alternative proce-
dure for calculating the system ventilation eificicncy (£ ) for
multiple zone recirculating systems that shall be used when
Section 403.5.1.3 is not used. The system ventilation effi
ciency shall equal the lowest zone ventilation efficioncy

among the ventilation zones served by the air I.amilu in
accordance with Equation 404.1. [ASHEAE 62 1:A1 3]

E,, = minimum (E,.) (Equation404.1)

v

404.2 Average Outdoor Air Fraction. [he average out-
door air fraction (X) for the ventilatioii sysiciii shall be deici-
mined in accordance with Equation 404.2.

X5 = u/ ps

The uncorrected outdoor air intake (Vo) shall be deter-
mined in accordance with Section 403.5.1, and the system
primary airflow (¥ps) shall be determined at the condition
analyzed. [ASHRAE 62.1:A1.1]

404.3 Zone Ventilation Efficiency. The zone ventilation
| efficiency (E,,.) shall be determined in accordance with Sec-
tion 404.3.1 or Sccilon 404.3.2. [ASHRAE 62.1:A1.2]

(Equation 404.2)

The average outdoor air fraction for the system (X' A
shall be determined in accordance with Equation 404.2
and the primary outdoor air fraction for the zone (Z )
shall be determined in accordance with Equation 404. 3(
[ASHRAE 62.1:A1.2.1]

Zpz= Vo/Vpz

(Equation 404.3.1) I
For VAV systems, V,,, 1s the lowest zone primary air-
flow value expected at the design condition analyzed.

404.3.2 Secondary-Recirculation Systems. For
secondary-recirculation systems where the supply air or
a portion thereof to each ventilation zone is recirculated
air (air that has not been directly mixed with outdoor air)
from other zones, zone ventilation efficiency ( E‘,:) shall
be determined in accordance with Equation 404.3.2(1).
Examples of secondary-recirculation systems include
clual fan dual-duct and fan-powered mixing-box systems,

nd systems that include transfer fans for conference

[Equation 404.3.2(1)]
A X2 Fpez, oE oF )F,

'he system air fractions F,, Fp, and Fs shall be
determined in accordance with Equation 404.3.2(2),
Fquation 404.3.2(3). and | .|uati0n 404.3.2(4). The zone
primary air fraction (£,,) shall be determined in accor-
dance with Equation 404 1. 2(5). For single-zone and sin-
., shall equal to 1.0. The zone
| fraction (E,.) shall be determined
: on syvstem configuration. The zone
air distribution effectivencss (£,) shall be determined in

| 1403.2.2. [ASHRAE 62.1:A1.2.2]

gle-Supply Sysiems !¢

F = Ep+( 1 —Ep)-E,,. [Equation 404.3.2(2)]
Fp= ‘E‘:p [Equation 404.3.2(3)]
F.=1-(1-E,) 1~E,.)-(1~Ep) [Equation 404.3.2(4)]
Ep = L'},:/Vd: [Equation 404.3.2(5)]

Where:

| optional provision including the following: I air to other spaces shall be permitted. [ASHRAE 404.3.1 Single Supply Systems. For single supply E, = Primary air fraction: The fraction of primary air in
(1) Zones with fluctuating occupancy: The zone popu- 62.1:5.16.3.1] systems, where the air supplied to a ventilation zone is a the discharge air to the ventilation zone.
lation (P.) shall be permitted to be averaged over 403.9.2 Class 2 Air. Recirculation of Class 2 air within mixture ofou_tdoor ﬂil_‘ and system-level rccircula?cd ai_r_. E,. = Secondary recirculation fraction: In systems with
time (7). the space of origin shall be permitted. Recirculation or zone ventllan(_m ef’ﬁcwpcy (E, ;) shall be determm;:d In secondary recirculation of return air, the fraction
(2) Zones with intermittent interruption of supply air: transfer of Class 2 air to other Class 2 or Class 3 spaces accordance W“h_ Equation 404.3.1. Examples of §1ngle of secondary recirculated air to the zone that is
The aversse cutidbor g e P lied to th::)l;)r)::ath: shall be permitted, provided the other spaces are used for supply systems mc‘ludc constant-volume reheat, single- representative of average system return air rather
ing zone Ever time (7) shall bpepn o Teds hai e the same or similar purpose or task and involve the same duct VAV, single-fan dual-duct, and multizone systems. than air directly recirculated from the zone.
breathing zone outdoor airflow (V},) calculated or similar P‘Jlll_“am SOMECES a8 the Class 2 space. Trans- E,, = System ventilation efficiency: the efficiency with
using Equation 403.2.1. - fer of Class 2 air to toilet rooms shall be permitted. Recir- E,,=14XsZ),, (Equation 404.3.1) which the system distributes air from the outdoor
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VENTILATION AIR VENTILATION AIR
air intake to the breathing zone in the ventilation- Where: TABLE 402.1
2 : : LS 1,2
critical zone, which fcqulrcs'thc largest fraction of Qo Total required ventilation outdoor air rate, CFM MINIMUM VE?:;m(éliﬁTgASBIEEB:;E::F;ING ZONE
U N el : Aftoor = Flootiates, I OPLEOUTDOOR | AREAOUTDOOR | DEFAULT OCCUPANT
E. . = Zone ventilation efficiency: The efficiency with : B PREOPLE OUTDOOR -
vz hich th distrib S h d Np, = Number of bedrooms more than 1 OCCUPANCY CATEGORY* Air Rate R, Air Rate R, DENSITY AIR CLASS
whic the system 1stn_ utes air trom the oqt oor g : o s T-oufie§ o (CFM/person) (CFM/Mt2) (people/1000 f12)
air intake to the breathing zone in any particular or5l Units: Lcubte foot per minnte = (. b CORRECTIONAL FACILITIES
ventilation zone. Booking/waiting 7.5 0.06 50 2
E. = Zone air distribution effectiveness: A measure of 405.2.1 Reduced Ventilation Air Rate. Where per- Cell 5 | 0.12 25 2
the effectiveness of supply air distribution to the mitted by the Authority Having Jurisdiction, the mechan- ggrﬁ?g&i == :5’ 332 ? (5] %
breathing zone. E. is determined in accordance ical ventilation air rate required in Section 405.2 shall be EDUCA}ION;L‘ FACILITIES '
F, = Supply air fraction: The fraction of supply air to mined in accordance with ASTM E779. Classrooms (ages 5-8) 10 | 0.12 25 1
the ventilation zone from sources or air outside the 405.3 Bathroom Exhaust. A mechanical exhaust directly glassroomls (gige 9 plus) }g | g lg 3 2 I
zone. to the outdoors shall be provided in each room containing a SEptar : 1 :
_ : : . . o Daycare (through age 4) 10 0.18 25 2
F}, = Mixed air fraction: The fraction of supply air to bath.tub, shpwer_. or tub/shower combmzlmon. The fan sh_all Daycare sickroom 10 0.18 75 3
the ventilation zone from fully mixed primary air. run lm_CfmmleY (on dcman_d) or continuously. A readily Lecture classroom” 75 ' 0.06 65 |
F,. = Outdoor air fraction: The fraction of outdoor air scosssible man‘ual eemibr] degigrisd b? operate'd e ngeded Lecture hall (fixed seats)" 75 0.06 150 1
to the ventilation zone from sources of air outside or-an automatic control shall be provided for intemmittent Media center® 10 0.12 25 1
operations 2 h = ' :
the zone. Multi-use assembly 0.06 100 1
V1, = Zone discharge airflow: The expected discharge 405.3.1 Exhaust Rate. The exhaust rate shall be not Music/theater/dance® 0 0.06 1
airflow and secondary NEkthlated aisflow. CFM 20 117 min (0.009 m’/s) for continuous operation. University/college laboratories 0 18 2
(m*/min). 405.4 Kitchen Exhaust. A mechanical exhaust directly to Wood/metal shop 10 .18 2
. o : : he outdoors shall be provided in each kitchen. The fan shall o) BEVERAGE DERVICE
Vp;. = Zone primary airtiow: | he zone primary ammnow . 1 L £ S Bars, cocktail tounges 5 ; 100 2
to the ventilation zone, including outdoor air and PR ST (01 demanfl) or continuously. A readily Cafeteria/fast food dining 5 ).18 L 2
secisailitad air. accessible m;m-m] control designed to be operated as needed Kitchen (cooking) 0.12 2 2
¥ =A d . . N - or an automatic control shall be provided for intermittent Restaurant dining rooms 5 0.18 7 2
s = : vcz'?gc Eutfoor air frac .-.-11|1. .\t.n 1€ p: imary at herations. GENERAL
andler, the fraction of outdoor air intake flow in ' ) _ h \ 3e
the system primary 4 1{““ t : 405.4.1 Exhaust Rate. For intermittent-controlled Sk foorms h s o l
- Pri - - tookair operations. the exhaust rate shall be not less than 100 Coffee stations o & I
£pz = Py utiot & Sactiiglhe outdpatyn oo (U mn (0,047 m'/s) for range hoods or 300 ft*/min (0.141 Conference/meeting” ). ‘ I
thl’:_ll‘c:]_mred = o i "I:"".l'l‘_" :].”_ ']I "|_ {.kl ] m’'s) for mechanical exhaust fans including downdraft Corridors" 1
Ve:l e lon.zonle e IS L ippliances. For continuous operated ventilation, the Occupiable storage rooms for liquids or ge's | 2
casany-reamRlitonalr. LoHRAE et rve] «haust rate shall be not less than 5 air changes per hour HOTELS, MOTELS, HESO:TS' LSS :
based on kitchen volume for enclosed kitchens. Barracks sl'ee.pmg areis J i v I
405.0 Indoor Air Quality for Residential Occupan- 405.5 Ventllation Openlngs. Occupiable spaces shall be g dom/living roons 3 : 0.0 1D : :
cies. Laundry rooms, central 5 _ 0.12 10 _ 2
provided with a readily accessible ventilation opening open- § sundry rooms within dwelling uniis 5 0.12 10 I
405.1 General. Rooms or occupied spaces within residen- able to the outdoors. The opening shall be not less than § Lobbiesfpre-ﬁ;nction” } 75 0'{)6 30 1
tial occupancies, where the occupants are nontransient, shall square feet (0.464 m?) or 4 percent of the occupied floor area. Millipiiipose ssembly” 5 0'0 6 120 I
be designed to have mechanical ventilation and exhaust air The openable area shall be based on free, unobstructed area OFFICE BU'LD,N&S =
in accordance with Section 405.2 through Section 405.5. through the opening. Break Rooms 5 0.12 50 1
405.1.1 Natural Ventilation. Where approved by the Main entry lobbies” _ 5 0.06 10 1
Authority Having Jurisdiction, natural ventilation shall Occupiable storage rooms for dry materials 5 0.06 2 1
be permitted for Climate Zone 1, Climate Zone 2, or for Office space” 5 0.06 5 1
thermally conditioned buildings for less than 876 hours Reception areas" 5 0.06 30 1
per year. Telephone/data entry" 5 0.06 60 1
405.2 Ventilation Air Rate. The required mechanical ven- EOCELLANPOUS SPACES
tilation outdoor air rate (Qy,,,) shall be as calculated in accor- Bank or bank lobbies" 13 _ 0.06 15 1
dance with Equation 405.2. Bank vaults/safe deposit" 0.06 5 2
Exception: For existing buildings and where permitted by Computer (not printing) _ 5 0.06 4 1
the Authority Having Jurisdiction, the total mechanical ven- Freezer and refrigerated spaces (<50°F)* 10 _ - ~ 2
tilation (Q,,,,) is not required where Q,,, is calculated to be General manufacturing (excludes heavy 10 0.18 7 3
less than 15 ft/min (0.007 m’/s). industrial and processes using chemicals) _ '
RPN in | i) Pharmacy (prep. area) 5 0.18 10 2
Photo studios 5 0.12 10 1
Otor = 0.034550y+ 7.5 (Npp + 1) (Equation 405.2)
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TABLE 402.1 (continued) TABLE 403.2.2
MINIMUM VENTILATION RATES IN BREATHING ZONE' 2 ZONE AIR DISTRIBUTION EFFECTIVENESS' 3. 4.5
[ASHRAE 62.1: TABLE 6.2.2.1] [ASHRAE 62.1: TABLE 6.2.2.2]
PEOPLE OUTDOOR AREA OUTDOOR DEFAULT OCCléJPANT AIR AIR DISTRIBUTION CONFIGURATION E;
OCCUPANCY CATEGORY* Air Rate R Air Rate R, DENSITY CLASS — ~ - -
(CFM/person) (CFMIt?) (people/1000 ft?) Ceiling supply of cool air. _ 1.0
Shipping/receiving® 10 0.12 2 2 Ceiling supply of warm air and floor return. . 1.0
Sorting, packing, light assembly 7.5 _ 0.12 | 7 2 Ceiling supply of warm air 15°F or more above space temperature and ceiling return. _ 0.8
Telephone closets | - | - = I Ceiling supply of warm air less than 15°F above space temperature and ceiling return provided that the 150 feet per 1.0%
I Transportation waitingh _ 7.5 _ 0.06 _ 100 1 minute (fpm) supply air jet reaches to within 4.5 feet of floor level. '
Warehouses 10 0.06 - 2 Floor supply of cool air and ceiling return provided that the vertical throw is more than 50 fpm at a height of 4.5 feet or 10
PUBLIC ASSEMBLY SPACES R NE zbuve the floor: -
Auditorium seating area" 3 0.06 . 150 ] Floor supply of cool air and ceiling return, provided low-velocity displacement ventilation achieves unidirectional flow
Courtrooms" 5 0.06 | 70 I and thermal stratification, or underfloor air distribution systems where the vertical throw is 50 fpm or less at a height of 1.2
Legislative chambers® 5 0.06 _ 50 I 4.5 feet above the floor. .
Libraries 5 0.12 10 I Floor supply of warm air and floor return. _ 1.0
I Lobbies ‘ | 5 l 0.06 150 1 Floor supply of warm air and ceiling return. _ 0.7
Museums (ch|l¢en’s) - 1.5 - 0.12 - 40 I Makeup supply drawn in on the opposite side of the room from the exhaust, return, or both. _ 0.8
Museumsfga‘llenes“ - 1.5 - 0.06 40 ! Makeup supply drawn in near to the exhaust, return, or both locations. 0.5
Places of religious worship" > 0.06 | 120 1 For SI units: °C = (°F-32)/1.8, 1 foot per minute = 0.005 m/s, 1 foot = 304.8 mm
RESIDENTIAL Nates:
Common corridors" .06 . ] ! “Cool air” is air cooler than space temperatur«
Dwelling unit" " 5 0.06 See footnote I 2 “Warm air” is air warmer than space temper:1u;
RETAIL 3 “Ceiling supply” includes any point above the hreathing 7
Sales (except as below) S 0.12 15 2 * “Floor supply” includes any point below the breathi:
I Barber shop® f % 0.06 25 2 3 As an alternative to using the above values, £ shall be permitted to be regarded as equal to air change effectivencss determined in accordance with ASHRAE
Beauty and nail salons 0.12 25 2 129 for air distribution configurations except unidirectiona! flow
Coin-operated laundries 7.5 0.12 20 2 ® For lower velocity supply air, £, = 0.8
I Mall common areas" 7.5 0.06 40 | —_
Pet shops (animal areas) 5 0.18 10 2
I Supermarketh 7.5 0.06 8 1
SPORTS AND ENTERTAINMENT
Bowling alley (seating) 10 0.12 40 1
| Disco/dance floors" 20 0.06 100 2
Gambling casinos 5 0.18 120 1
Game arcades .5 0.18 20 1
Gym, sports arena (play area) 20 0.18 7 2
Health club/aerobics room _ 20 _ 0.06 | 40 2
Health club/weight rooms _ 20 _ 0.06 | 10 2
| Spectator areas® | 15 | 0.06 150 I
Stages, studios®" 10 0.06 70 1
Swimming (pool & deck)* - 0.48 - 2
For SI units: 1 cubic foot per minute = 0.0283 m*/min, | square foot = 0.0929 m*
Notes:
: This table applies to no-smoking areas. Rates for smoking-permitted spaces shall be determined using other methods.
I = Volumetric airflow rates are based on dry air density of 0.075 pounds of dry air per cubic foot (Ibda/ft’) (1.201 kgda/m?) at a barometric pressure of 1 atm
(101 kPa) and an air temperature of 70°F (21°C). Rates shall be permitted to be adjusted for actual density.
* The default occupant density shall be used where actual occupant density is not known.
* Where the occupancy category for a proposed space or zone is not listed, the requirements for the listed occupancy category that is most similar in terms
of occupant density, activities, and building construction shall be used.
ITEM-SPECIFIC NOTES FOR TABLE 402.1
* For high school and college libraries, the values shown for “Public Assembly Spaces — Libraries™ shall be used.
b Rate may not be sufficient where stored materials include those having potentially harmful emissions.
¢ Rate does not allow for humidity control. “Deck area™ refers to the area surrounding the pool that is capable of being wetted during pool use or when the
pool 1s occupied. Deck area that is not expected to be wetted shall be designated as an occupancy category.
¢ Rate does not include special exhaust for stage effects such as dry ice vapors and smoke.
¢ Where combustion equipment is intended to be used on the playing surface or in the space, additional dilution ventilation, source control, or both shall be pro-
vided.
! Default occupancy for dwelling units shall be two persons for studio and one-bedroom units, with one additional person for cach additional bedroom.
£ Air from one residential dwelling shall not be recirculated or transferred to other spaces outside of that dwelling.
I " Ventilation air for this occupancy category shall be permitted to be reduced to zero where the space is in occupied-standby mode.
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TABLE 403.7
MINIMUM EXHAUST RATES
[ASHRAE 62.1: TABLE 6.5]

OCCUPANCY CATEGORY® EXHAUST RATE (CFM/unit) EXHAUST RATE (CFM/ft?) AIR CLASS
Arenas’ - 0.50 I
Art classrooms _ - 0.70 2
Auto repair rooms' - 1.50 2
Barber shops B 0.50 2
Beauty and nail salons _ - 0.60 2
Cells with toilet - 1.00 2
Copy, printing rooms — 0.50 2
Darkrooms | - 1.00 2
Educational science laboratories - 1.00 2
izllir:]léor closets, trash rooms, recy B 1.00 3
Kitchens — commercial - 0.70 2
Kitchenettes - 0.30 2
Locker rooms for athletic, indus- B 0.50 2
trial and health care facilities
Other locker rooms .25 2
Shower rooms’!? 20/50 2
Paint spray booths 4
Parking garages’ .75 2
Pet shops (animal areas) 0.90 2
Refrigerating machinery rooms 3
Residential — kitchens’ /100 2
Soiled laundry storage rooms 1.00 3
Storage rooms, chemical : 1.50 4
Toilets — private** 25/50 2
Toilets — public*’ S0/70 2
Woodwork shop/classrooms 0.50 2
For Sl units: 1 cubic foot per minute ~ 0.025% mim square foot = (.092¢
Notes:

! Stands where engines are run shall have exhaust systems that directly connect to the engine exhaust and prevent escape of fumes.
2 Where combustion equipment is inicaded (o be used on tie playing surlace, additional dilution veatilation, source control, or both shall be provided.
1

Exhaust shall not be required where two or more sides comprise walls that are at least 50 percent open to the outside.

4 Rate is per water closet, urinal, or both. Provide the higher rate where periods of heavy use are expected to occur. The lower rate shall be permitted to be used
otherwise.

Rate is for a toilet room intended to be occupied by one person at a time. For continuous system operation during normal hours of use, the lower rate shall be
permitted to be used. Otherwise the higher rate shall be used.

For refrigeration machinery rooms, the exhaust rate shall comply with Chapter 11.

For continuous system operation, the lower rates shall be permitted. Otherwise the higher rate shall be used.

For unlisted occupancies for a proposed space not listed in the table, the requirements for the listed occupancy that is most similar in terms of occupant den-
sity and occupancy type shall be used.

Exhaust air that has been cleaned in accordance with the criteria of Class | shall be permitted to be recirculated.

10 Rate is per shower head.
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CHAPTER 5
EXHAUST SYSTEMS

501.0 General.

501.1 Applicability. This chapter includes requirements for
environmental air ducts, product-conveying systems, and
commercial hoods and kitchen ventilation. Part I addresses
environmental air ducts and product conveying systems. Part
I1 addresses commercial hoods and kitchen ventilation.

502.0 Termination.

502.1 Exhaust Opening Protection. Exhaust openings
terminating to the outdoors shall be covered with a corrosion-
resistant screen having not less than Y of an inch (6.4 mm)
openings, and shall have not more than 4 of an inch (12.7
mm) openings.

Exception: Clothes dryers.

502.2 Termination of Exhaust Ducts. Exhaust ducts
shall terminate in accordance with Section 502.2.1 through
Section 502.2.3.
502.2.1 Environmental Air Ducts. Environmental ais
duct exhaust shall terminate not less than 3 feet (914 mm)
from a property line, 10 feet (3048 mm) from a forced
air inlet, 10 feet (3048 mm) above a public walkway. and
3 feet (914 mm) from openings into the building. The
discharge of environmental exhaust ducts shall not be
directed onto a public walkway.
502.2.2 Product Conveying Ducts. Ducts convey
ing explosive or flammable vapors, fumes. or dusts shall

terminate not less than 30 feet (9144 mm) from a prop-
erty line, 10 feet (3048 mm) from openings into the
building, 6 feet (1829 mm) from
30 feet (9144 mm) from combustible walls or openings
into the building that are in the direction of the exhaust
discharge, and 10 feet (3048 mm) above adjoining grade.

exterior walls or roofs,

Other product-conveying outlets shall terminate not
less than 10 feet (3048 mm) from a property line, 3 feet
(914 mm) from exterior walls or roofs, 10 feet (3048
mm) from openings into the building, and 10 feet (3048
mm) above adjoining grade.

502.2.3 Commercial Kitchen Ducts. Commercial

kitchens exhaust ducts shall terminate in accordance with
Section 510.9 or Section 519.5.

Part | - Environmental Air Ducts and
Product-Conveying Systems.

503.0 Motors, Fans, and Filters.

503.1 General. Motors and fans shall be sized to provide
the required air movement. Motors in areas that contain flam-
mable vapors or dusts shall be of a type approved for such
environments. A manually operated remote control installed
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at an approved location shall be provided to shut off fans or
blowers in flammable vapor or dust systems. Equipment used
in operations that generate explosive or flammable vapors,
fumes, or dusts shall be interlocked with the ventilation sys-
tem so that the equipment cannot be operated unless the ven-
tilation fans are in operation. Motors for fans used to convey
flammable vapors or dusts shall be located outside the duct or
shall be protected with approved shields and dustproofing.
Where belts are used, they shall not enter the duct unless the
belt and pulley within the duct are enclosed. Motors and fans
shall be accessible for servicing and maintenance.

503.2 Fans. Parts of fans in contact with explosive or flam-
mable vapors, fumes, or dusts shall be of nonferrous or non-
sparking materials, or their casing shall be lined or
material. Where the size and hardness of
materials passing through a fan are capable of producing a
and the casing shall be of nonsparking
materials. Where fans are required to be spark-resistant, their
bearimgs shall not be within the airstream, and parts of the fan

hall be grounded. Fans in systems handling materials that
are likely 1o clog the blades, and fans in buffing or wood-
working exhaust systems, shall be of the radial-blade or
tube-axial type.

constructed of such

spark, both the fan,

Fquipment used to exhaust explosive or flammable
vapors, fumes. or dusts shall bear an identification plate stat-
mg the ventlation rate for which the system was designed.

Fans located i systems conveying corrosives shall be of
materials that are resisiant to the corrosive or shall be coated

with corrosion-resistant materials.

504.0 Environmental Air Ducts.

504.1 General. Where not specified in this chapter, exhaust
ducts shall be constructed and installed in accordance with
Chapter 6 and shall be airtight as approved by the Authority
Having Jurisdiction. Environmental air ducts that have an
alternate function as a part of an approved smoke-control sys-
tem do not require design as Class 1 product-conveying ducts.

Exceptions:

(1) Ductless range hoods where installed in accordance with
the manufacturer’s installation instructions.

(2) Condensing clothes dryers where installed in accordance
with the manufacturer’s installation instructions.

504.1.1 Backdraft Protection. Exhaust ducts shall
terminate outside the building and shall be equipped with
backdraft dampers or with motorized dampers that auto-
matically shut where the systems or spaces served are
not in use.

Exception: Where the exhaust duct does not discharge
into a common exhaust plenum and one of the follow-

ing:

45
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(1) The exhaust fan runs continuously.

(2) The exhaust duct serves space(s) that are not

mechanically heated or cooled.

(3) The space served is maintained at positive pressure.
504.2 Independent Exhaust Systems. Single or com-
bined mechanical exhaust systems shall be independent of
other exhaust systems.

504.3 Domestic Range. Ducts used for domestic kitchen
range or cooktop ventilation shall be of metal and shall have
smooth interior surfaces.

Exception: Ducts for domestic kitchen downdraft grill-range

ventilation installed under a concrete slab floor shall be per-
mitted to be of approved Schedule 40 PVC provided:

(1) The under-floor trench in which the duct is installed shall
be completely backfilled with sand or gravel.

(2) Not more than 1 inch (25.4 mm) of 6 inch diameter (152
mm) PVC coupling shall be permitted to protrude above
the concrete floor surface.

(3) PVC pipe joints shall be solvent cemented to provide an
air and greasetight duct.
(4) The duct shall terminate above grade outside the build-

ing and shall be equipped with a backdratt dampe

504.4 Clothes Dryers. A clothes drycr cxhaust duct shall not
be connected to a vent connector, gas vent, chimney, and shall
not terminate into a crawl space, attic, or other concealed space
Exhaust ducts shall not be assembled v ith screws or other fas
tening means that extend into the duct and that are capable of
catching lint, and that reduce the efficicncy of the exhaust svs-
tem. Exhaust ducts shall be constructed of rigid metallic
material. Transition ducts used to connect the dryver 1o th

exhaust duct shall be listed and labelcd in accordance with
UL 2158A, or installed in accordance with the clothes dryer
manufacturer’s installation instructions. Clothes drves
exhaust ducts shall terminate to the outside of the building n
accordance with Section 502.2.1 and shall be equipped with a
backdraft damper. Screens shall not be installed at the duct ter-
mination. Devices, such as fire or smoke dampers that will
obstruct the flow of the exhaust shall not be used. Where join-
ing of ducts, the male end shall be inserted in the direction of air-
flow.

504.4.1 Provisions for Makeup Air. Makeup air shall
be provided in accordance with the following:

(1) Makeup air shall be provided for Type 1 clothes dry-
ers in accordance with the manufacturer’s installa-
tion instructions. [NFPA 54:10.4.3.1] Where a closet
is designed for the installation of a clothes dryer, an
opening of not less than 100 square inches (0.065
m?) for makeup air shall be provided in the door or
by other approved means.

(2) Provision for makeup air shall be provided for Type
2 clothes dryers, with a minimum free area of 1
square inch (0.0006 m?) for each 1000 British ther-
mal units per hour (Btu/h) (0.293 kW) total input rat-
ing of the dryer(s) installed. [NFPA 54:10.4.3.2]

504.4.2 Domestic Clothes Dryers. Where a com-
partment or space for a Type | clothes dryer is provided,
not less than a 4 inch diameter (102 mm) exhaust duct of

approved material shall be installed in accordance with
Section 504.0.

Type 1 clothes dryer exhaust ducts shall be of rigid
metal and shall have smooth interior surfaces. The diam-
eter shall be not less than 4 inches nominal (100 mm),
and the thickness shall be not less than 0.016 of an inch
(0.406 mm).

504.4.2.1 Length Limitation. Unless otherwise
permitted or required by the dryer manufacturer’s
instructions and approved by the Authority Having
Jurisdiction, domestic dryer moisture exhaust ducts
shall not exceed a total combined horizontal and ver-
tical length of 14 feet (4267 mm), including two 90
degree (1.57 rad) elbows. A length of 2 feet (610
mm) shall be deducted for each 90 degree (1.57 rad)
elbow in excess of two.

Exception: Where an exhaust duct power ventila-
tor. in accordance with Section 504.4.2.3, is used,
the maximum length of'the dryer exhaust duct shall
be permitted to be in accordance with the dryer
cxhaust duct power ventilator manufacturer’s instal-

lation instructions.
504.4.2.2 Transition Ducts. Listed clothes dryer

transition ducts not more than 6 feet (1829 mm) in
length shall be permitted to be used to connect the

I'ype | dryer to the exhaust ducts. Transition ducts
ind tlexible clothes drver transition ducts shall not
be concealed within construction, and shall be
mstalled n accordance with the manufacturer’s

installatton mstructions.

504.4.2.3 Exhaust Duct Power Ventilators.
Dryer exhaust duct power ventilators for single res-
wential elothes dryers shall be listed and labeled in
accordance with UL 705 and installed in accordance
with the manufacturer’s installation instructions.

504.4.3 Commercial Clothes Dryers. Commercial
dryer exhaust ducts shall be installed in accordance with
their listings. The installation of commercial clothes
dryer exhaust ducts shall comply with the appliance man-
ufacturer’s installation instructions.

504.4.3.1 Exhaust Ducts for Type 2 Clothes
Dryers. Exhaust ducts for Type 2 clothes dryers
shall comply with the following:

(1) Exhaust ducts for Type 2 clothes dryers shall
comply with Section 504.4. [NFPA 54:10.4.5.1]

(2) Exhaust ducts for Type 2 clothes dryers shall be
constructed of sheet metal or other noncom-
bustible material. Such ducts shall be equivalent
in strength and corrosion resistance to ducts made
of galvanized sheet steel not less than 0.0195 of
an inch (0.4953 mm) thick. [NFPA 54:10.4.5.2]

(3) Type 2 clothes dryers shall be equipped or
installed with lint-controlling means. [NFPA
54:10.4.5.3]
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(4) Exhaust ducts for unlisted Type 2 clothes dry-
ers shall be installed with a minimum clearance
of 6 inches (152 mm) from adjacent com-
bustible material. Where exhaust ducts for Type
2 clothes dryers are installed with reduced
clearances, the adjacent combustible material
shall be protected in accordance with Table
303.10.1. [NFPA 54:10.4.5.4]

(5) Where ducts pass through walls, floors, or par-
titions, the space around the duct shall be
sealed with noncombustible material. [NFPA
54:10.4.5.5]

(6) Multiple installations of Type 2 clothes dryers
shall be made in a manner to prevent adverse
operation due to back pressures that might be
created in the exhaust systems. [NFPA
54:10.4.5.6] The exhaust fan shall operate con-
tinuously or shall be interlocked to exhaust air
where a clothes dryer is in operation.

504.4.4 Common Exhaust. Where permitted by
clothes dryer manufacturer’s installation instruction
multiple clothes dryers shall be ;‘._-1'1‘.::1';-..‘ o be a=:-a:-.".-,-._i
with a common exhaust. The common exhaust duct shall
be constructed of rigid metal and shall be installed in a
fire-resistant rated enclosure in accordance with the
building code. The duct material shall be of rigid metal
with a thickness of not less than 0.020 of an inch (0.508
mm) (24 gauge). The duct enclosure shall be provided
with a cleanout opening at the base of not less Ihm 12
inches by 12 inches (305 mm by 305 mm). The exhaust

fan shall be located downstream of branch connections
and operated continuously and shall be monitored by an
approved means.

504.4.5 Duct Suppo:-ts. Ducts shall be supported in
accordance with SMACNA HVAC Duct Construction

Standards — Metal and I'lcxible

504.5 Heat (Energy) Recovery Venlilalors. lcal
(energy) recovery ventilators shall be installed in accordance
with their listings and comply with the appliance manufac-
turer’s installation instructions. Non-ducted heat recovery
ventilators shall comply with UL 1815. Ducted heat recov-
ery ventilators shall comply with UL 1812. Heat (energy)
recovery ventilator ducts shall comply with Chapter 6.

504.6 Gypsum Wallboard Ducts. Bathroom and laundry
room exhaust ducts shall be permitted to be of gypsum wall-
board subject to the limitations of Section 602.4.2.

505.0 Product-Conveying Systems.

505.1 General. A mechanical ventilation or exhaust system
shall be installed to control, capture, and remove emissions
generated from product use or handling where required in
accordance with the building code or fire code and where
such emissions result in a hazard to life or property. The
design of the system shall be such that the emissions are con-
fined to the area in which they are generated by air currents,
hoods, or enclosures and shall be exhausted by a duct system
to a safe location or treated by removing contaminants. Ducts
conveying explosives or flammable vapors, fumes, or dusts
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shall extend directly to the exterior of the building without
entering other spaces and shall not extend into or through
ducts and plenums.

Exception: Ducts conveying vapor or fumes having flam-
mable constituents less than 25 percent of their Lower Flam-
mability Limit (LFL) shall be permitted to pass through other
spaces.

505.1.1 Mechanical Ventilation. A mechanical ven-
tilation system shall be interlocked to operate with the
equipment used to produce vapors, fumes, or dusts that
are flammable or hazardous.

505.2 Incompatible Materials. Incompatible materials
shall not be conveyed in the same system. [NFPA 91:4.2.2]

505.3 Flammability Limit. Unless the circumstances stip-
ulated in Section 505.3.1, Section 505.3.2, or Section 505.3.3
exist, in systems conveying flammable vapors, gases, or
mists, the concentration shall not exceed 25 percent of the
lower flammability limit (LFL). [NFPA 91:4.2.3]

505.3.1 Higher Concentrations. Higher concentra-

' shall be permitted if the exhaust system is designed |
In tected in accordance with NFPA 69, using one or
wre of the following techniques:

(1) Combustible concentration reduction
(2) Oxudant concentration reduction
(3) Deflagration suppression

(4) Detlagration pressure containment [NFPA 91:4.2.3.1]

Contaminated air shall not be recirculated to occu-
pied areas unless contaminants have been removed. Air

contaminated with explosive or flammable vapors,
fumes, or dusts: flammable or toxic gases; or radioactive
erial shall not be recirculated.

505 3.2 Ovens and Furnaces. Higher concentrations

11 be nitted for ovens and furnaces designed and
protecte -.: in accordance with NFPA 86. [NFPA 91:4.2.3.2]
505.3.3 Dofhgratlon Higher concentrations shall be

permitted where deflagration venting is provided in
accordance with NFPA 68. [NFPA 91:4.2.3.3]
505.4 Air-Moving Devices. Air-moving devices shall be
sized to establish the velocity required to capture, control, and
convey materials through the exhaust system. [NFPA
91:4.2.5]
505.5 Generating Flames, Sparks, or Hot Materials.
Operations generating flames, sparks, or hot material such as
from grinding wheels and welding shall not be manifolded
into any exhaust system that air conveys flammable or com- |
bustible materials. [NFPA 91:4.2.6]
505.6 Fire Dampers. Fire dampers shall be permitted to be
installed in exhaust systems in accordance with the following:

(1) Where ducts pass through fire barriers

(2) Where a collection system installed on the end of the sys-
tem is protected with an automatic extinguishing system

(3) Where the duct system is protected with an automatic
extinguishing system
(4) Where ducts have been listed with interrupters

(5) Where necessary to facilitate the control of smoke pur-
suant to the applicable NFPA standards [NFPA 91:4.2.9]
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505.6.1 Prohibited. Fire dampers shall not be installed
if the matenial being exhausted is toxic and if a risk eval-
uation indicates that the toxic hazard is greater than the
fire hazard. [NFPA 91:4.2.10]

505.7 Fire Detection and Alarm Systems. Unless the

| circumstances stipulated in Section 505.7.1 or Section 505.7.2

exist, fire detection and alarm systems shall not be interlocked
to shut down air-moving devices. [NFPA 91:4.2.14]

505.7.1 Automatic Extinguishing System. Where
shutdown is necessary for the effective operation of an
automatic extinguishing system, it shall be permitted to
interlock fire detection and alarm systems to shut down
air-moving devices. [NFPA 91:4.2.14.1]

505.7.2 Shut Down Permitted. Where a documented
risk analysis acceptable to the Authority Having Juris-
diction shows that the risk of damage from fire and the
products of combustion would be higher with air-moving
devices operating, it shall be permitted to interlock fire
detection and alarm systems to shut down air-moving
devices. [NFPA 91:4.2.14.2]

505.8 Product-Conveying Ducts Classification. Prod
uct-conveying ducts shall be classified according to their use
as follows:

Class 1 - Ducts conveying nonabrasives. such as smoke.
spray, mists, fogs, noncorrosive fumes and gases
light fine dusts, or powders

Class 2 - Ducts conveying moderately abrasive particulate in
light concentrations, such as sawdust and grain
dust, and buffing and polishing dus

Class 3 - Ducts conveying Class 2 materials in high concen
trations and highly abrasive materials in low con-
centrations, such as mangancse, steel chips, and
coke.

Class 4 - Ducts conveying highly abrasive material o
concentrations.

Class 5 - Ducts conveying corrosives, such as acid vapors.

505.9 Minimum Velocities and Circulation. The veloc-
ity and circulation of air in work areas shall be such that con-
taminant’s are captured by an airstream at the area where the
emissions are generated and conveyed into a product-con-
veying duct system. Mixtures within work areas where con-
taminants are generated shall be diluted to be accordance with
Section 505.3 with air that does not contain other contami-
nants. The velocity of air within the duct shall be not less than
set forth in Table 505.9.

Systems conveying particulate matter shall be designed
by employing the constant velocity method. Systems con-
veying explosive or radioactive materials shall be pre-bal-
anced through duct sizing. Other systems shall be permitted
to be designed with balancing devices such as dampers.
Dampers provided to balance airflow shall be provided with
securely fixed minimum-position blocking devices to prevent
restricting flow below the required volume or velocity.

505.10 Makeup Air. Makeup air shall be provided to replen-
ish air exhausted by the ventilation system. Makeup air
intakes shall be located so as to avoid recirculation of con-
taminated air within enclosures

505.11 Hoods and Encloc-ures Hoods and enclosures shall
be used where contaminants originate in a concentrated area.
['he design of the hood or enclosure shall be such that air cur-

rents created by the exhaust systems will capture the contami-
transport them directly to the exhaust duct. The
volume of air shall be sufficient to dilute explosive or flamma-

ble vapors, fumes, or dusts in accordance with Section 505.9.
Hoods of steel shall have a base metal thickness not less than
0.027 of an inch (0.686 mm) (No. 22 gauge) for Class 1 and
Class 5 metal doct systems: 0.033 of an inch (0.838 mm) (No.
20 gauge) for hoods serving a Class 2 duct system; 0.044 of an
inch (1.118 mm) (Neo. 18 gauge) for hoods serving a Class 3
duct system; and 0.068 of an inch (1.727 mm) (No. 14 gauge)
for hoods sen mngad lass 4 duct _-.ystcm.

Approved nonmetallic hoods and duct systems shall be
permitted to be used for Class 5 corrosive systems where the
corrosive mixture 1s nonﬂammablc Metal hoods used with

TABLE 505.9
RANGE OF MINIMUM DUCT DESIGN VELOCITIES'
{NFPA 91: TABLE A.4.2.5}
FEET PER MINUTE
NATURE OF CONTAMINANTS EXAMPLES DESIGN VELOCITY
(feet per minute)

Vapors, gases, smoke

All vapors, gases, and smoke

1000 - 2000°

Fumes Welding _ 2000 - 2500
Very fine light dust Cotton lint, wood flour, litho powder 2500 - 3000
Dry dusts and powders Fine rubber dust, molding powder dust, jute lint, cotton dust, shavings (light), soap
, 3000 - 4000
_ dust, leather shavings |
Average industrial dusts Grinding dust, buffing lint (dry), wool jute dust (shaker waste), coffee beans, shoe dust,
granite dust, silica flour, general material handling, brick cutting, clay dust, foundry 3500 - 4000
(general), limestone dust, packaging and weighing asbestos dust in textile industries
Heavy dusts Sawdust (heavy and wet), metal turnings, foundry tumbling barrels and shake-out, 4000 - 4500
 sandblast dust, wood blocks, hog waste, brass turning, cast-iron boring dust, lead dust
Heavy or moist dusts Lead dust with chips, moist cement dust, asbestos chunks from transite pipe cutting
. . ‘ B | 4500 and up
machines, buffing lint (sticky), quick-lime dust
For SI units: | foot per minute = 0.005 m/s
! Systems that are handling combustible particulate solids shall be in accordance with NFPA 654.
* Any desired velocity (economic optimum velocity usually within this range).
Documents
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EXHAUST SYSTEMS EXHAUST SYSTEMS
Class 5 duct systems shall be protected with an approved cor- (2) Ducts used in central vacuuming systems within a TABLE 506.2(1)
rosion-resistant material. Edges of hoods shall be rounded. dwelling unit shall be constructed of materials in accor- MINIMUM SHEET METAL THICKNESS FOR ROUND DUCTS
The minimum clearance between hoods and combustible con- dance with ASTM F2158 or the applicable standards ref- | NEGATIVE CLASS 1
struction shall be the clearance required by the duct system. erenced in Chapter 17. Penetrations of fire-resistive walls PTmHE s':f::':ﬁe (inches)
or floor-ceiling or roof-ceiling assemblies shall be in water  (inches)
506.0 Product-Convevina Ducts accordance with the building code. Copper or ferrous column) | YneZ | oA | ReiE | Wk | SR | MR | Woe | weN .
506‘1 Materials. Mat Yl 9 d; ) d o d pipes or conduit extending from within the separation 0 0.021 (24 ga.) 0.021 (24 ga.) 0.033 (20 ga.) 0,044 (18 ga.) 0.055 (16 ga.) 0.068 (14 ga.) 0.127 (10 ga.) — —
-1 Materials. Materials used in product-conveying duct between a garage and dwelling unit to the central vac- lam ' ' ' ' > ' ' ' '
5% 5hs shall be suitable for the intended use and shall be of s it bl e perlited th b used i 96 0.021(24ga) 0.021 (24 ga) 0.021 (24 ga)) 0.027(22 ga.) 0.033 (20 ga)) 0.044 (18 ga) 0.055 (16 ga) 0.068 (14ga)) 0.068 (14 ga)
metal. Tie ussofractanglae dusts coiveying RISy shall 48 _ 0.021 (24 ga.) _ 0.021 (24 ga.) _(J.[}Zl (24 ga._}_{l.I)ZI (24 ga.) 0.021 (24 ga.) _ 0.027 (22 ga.) _ 0.033 (20 ga.) _ 0.044 (18 ga.) _ 0.055(16 ga.)
: . . . : i / 2 7 24 a) 0. ) 0 . ) 0. ) 10.027 (22 ga.) 0. 2 ) ;
Exceptions: bé silbisct to approval of the Avifhotity Heving Jaes iction. 24 0.021(24ga) 0021(24 ga) 0.021 (24 ga.) 0021 (24 ga) 0.021 (24 ga) 0.021 (24 ga) 0.027(22ga) 0.033(20ga) 0.044 (18 ga.)
(1) Asbestos-cement, concrete, clay, or ceramic materials The design of rectangular ducts shall consider the adhesive- 0 0021(24ga) 0027(22ga.) 0.044 (18 ga.) 0.055(16 ga.) 0.068 (14 ga.) 0.097(12ga)  — | — = —
shall be permitted to be used where it is shown that these ness and buildup of products being conveyed within the duct. S 96 0.021(24ga) 0.027(22ga.) 0.027 (22 ga.) 0.044 (18 ga.) 0.044 (18 ga.) 0.044 (18 ga) 0.068 (14 ga.) 0.097 (12 ga.) 0.097 (12 ga.)
. - - - - - i m i " 0 + + + 4 + 4 + + +
mater:jals W‘“,t?]et;ﬂ“';ali“t to metal ducts installed in Aluminum construction shall be permitted to be used in 48 0021 (24ga) 0.021 (24 ga) 0.021 (24 ga.) 0.027(22 ga.) 0.033 (20 ga) 0.033 (20 ga) 0.055 (16 ga.) 0.068 (14 ga) 0.068 (14 ga.)
accordance wi 1S chapter. Class 1 duct systems. The thickness of aluminum ducts shall ' ' ' ' ' ' ' ' Ise
. - . ; : 24 0.021 (24 ga.) 0.021 (24 ga.) 0.021 (24 ga.) 0.021 (24 ga.) 0.027(22 ga.) 0.027(22 ga.) 0.044 (18 ga.) 0.055(16ga.) 0.055(16 ga.)
(2) Ducts serving a Class 5 system shall be permitted to be be not less than two Brown and Sharpe gauges thicker than - R el i ot i g = L d Lol _
constructed of approved nonmetallic material where the the gauges required for steel ducts set forth in Table 506.2(1) 0  |0.021(24 gn)|0.033(20ga) 0.055 (16 ga.) 0.068(14 ga.) | 0.097 (12 ga) 0.097(12ga)] — - o
corrosive characteristics of the material being conveyed and Table 506.2(2). 1210 15 96 0.021(24ga) 0.027(22 ga.) 0.044 (18 ga.) 0.044(18 ga.) 0.055(16 ga.) 0.055(16ga.) 0.097(12ga)) 0.112(11ga.) 0.112(11ga)
glffke a metal ZYﬁtem l;;lsmtab;tl’v and where the mixture 50,3 Penetrations. Exhaust ducts shall not pass through © 48 0.021(24ga) 0.027(22ga) 0.027 (22 ga) 0.033 (20 ga.) 0.044 (18 ga) 0.044 (18 ga) 0.068 (14 ga) 0.068 (14 ga)) 0.097(12 ga.)
eing conveyed is nonflammable. fire walls, (NFPA 01:42 11} | ST e e e s — NG el
. o ' . \ e 2 : ga.) | 0.021 (24 ga.) ! ) 0.0 ga), 0,02 oa.) 0.0 I hga) 0.055(16¢ga) 0.055(16 ga.)
dApPll;O"?d nonfr.:leta]i:x -‘l'=“i"'=*[*“'-':-5“ 'v'“:’“l{' o 506.3.1 Fire Barriers. Exhaust ducts passing through 0 0021(24ga) 0.044(1% ( 2y, 0097 (12.ga.) 0,112 (11 ga) .
product having a flame-spread mdex not excecding =2 a fire barrier having a fire resistance rating of 2 hours or ' ' " : : (4 R (1 19 (11 va) |
and a smoke-developed rating of 50 or less on both side greater shall meet ;ne of the following specifications: | 16 to 20 96 |0021(34 gr) 0.033(20 gn.) M At o i o 4ga) 0.068(14ga) 0.112(11ga)|0.112(11 ga) |0.112(11 ga)
and outside surfaces without evidence of continued pro- o - _ . : p 48 0.021 (24 ga.) | 0.027 (22 a.) 0.033 (20 ga.) 0.044 (1§ pa.) | | 0055 (16 ea) D068 (14 ga) 0.097(12ga) 0.112(11 ga)
sesive ooinbuntion: ot sMlihavediirme carsadindas (1) Wrapped or encased with listed or approved materi- —1 = - . _
S H slald) 11AdVe a Lldlpe=»ncall tHucX 1 - . X4 aoa ) 0027 (2? oa 33y eg V' O0Ld (11X oa (1 (dd a (y NS5 G
= . 0 Fo tedallad colth mr st nds als having a fire resistance rating equal to the fire 24 0.021(24 ga) 0.021 (24 ga.) 0.027 (22 ga) 0.033 (20 ga) ' 1) 0044 (18 ga ga.) 0.068 (14 ga.) 0.097 (12 ga.)
not exceeding 25 and shall be installed with an automatic , : ; CLASS 2
: g AT W barrier tor 10 feet (3048 mm) of the duct on each e
fire-sprinkler protection sysiem insiwde the duct. . 3 . L : Y _ _ (inches) _
_ : o side of the fire barrier including duct supports within = . o —= ==
(3) Ducts used in central vacuum cleaning systems within a this span. 0 0.027 (22 ga.) | 0.027(22 ga.) 0.033 (20 2a) |0.044 (18 ga.) 0.055(16 ga.) 0.068 (14 ga) 0.127 (10 ga.)|
gwelllng ;Jlrrssyll‘l:/ill?zelilj.\_.Ilnfla-lu..l l;| l-:]ﬁ;L;! 1;fi.~- ilniuwt (2) Constructed of materials and supports having a min- To? 96 _0.02?(22 ga,}_UDZ?{__‘ va,) [0.033(20 ga.) 0.033 (20 ga.) 0.044 (18 ga) 0.044 (18 ga) 0.055(1 13&.}_01168(14_{_:&)_0‘{168(l4gﬂ.)
SIS AT 1 i e ._||?;) Y _\1}.”1._‘&:.1.(._._ N imum fire resistance rating equal to the fire barrier. 48  10.027 (22 ga)|0.027 (22 ga.) | 0.033 (20 ga)) 0.033 (20 ga.) 0.044 (18 ga.) 0.044 (18 ga) 0.055 (16 ga.) 0.055(16 ga.) 0.055 (16 ga.)
erenced in Chapter 17. Penetrations of fire walls o : . : - ) ; , . =
floor-ceiling or roof-ceiling assemblies shall be in accor- (%) Enclosed with a shaft that is constructed of material 24 0.027(22ga.) 0.027(22 ga.) 003 33,(20 ga.) 0. ) 0044 (18 ga) 0.055 (16 ga)) 0.055(16 ga.) 0.055 (16 ga.)
dance with the building cod« having a lire resistance rating equal to the fire bar- 0  |0027(22ga)|0027(22 ga) 0.044(18 ga) 0.055(16.ga) 0.068 (I (121
Copper or ferrous pipes or conduits extending from ”‘.I_. m_ II_' ,:_L-_"_t .(3048 mm) .Dt the duct on eaCh.Slc.lc ; 96 0.027(22ga.) | 0.027 (22 ga.) 0.033 (20 ga.) '0.044 (18 ga.) 0.04 0,044 (18 ga) 0.068 (14 ga) 0.097 (12 ga)|0.097 (12 ga.)
within the separation betwecn a carase and dwelling unit to of fiaetire burrieerviath o in'ets 0 S it Sl 0027 2m) 002722 o0 044 (13 14 0.068 (14 ga) 0.068 (14
& tral P ; ’ o= |11 [ T 1 B this distance, and the duct entry into and exit from 48 [O027(e2 ) |00Z7(27 ga 20ga) 0033 (20 ga),| 0.044 (18 ga.}| 0.044 (16 ga.) | 0.068 (14 ga.) | 0.063 (14 ga.)
BCEl'll ra ‘vacuummg l.lﬂll shall be permitted to. be use the shaft is pi'otected in accordance with Section 24 _{J_UZ?[EQ ga_}_[]‘(}z}'{_'_" va.) 0.033 (20 ga.) '0.033(20 ga.) 0.044 (18 05y 0.044 (18 ga.) 0.055 ..1ga.}_0.055(lbga.}_O.USS(Ibga.]
Aluminum ducts shall not be used in systems conveying 506.3.2. [NFPA 91:4.2.12] 0 0027(22ga) 0.033(20 ga) 0.055(16ga) 0.068(14 ga) 0.097 (12 ga) 0.097 (12 ga) - -
flammable vapors, fumes, or explosive dusts, nor in Class 2, 506.3.2 Protection. Exhaust ducts nassing throush fire : = - . — — ! - - - -
3, or 4 systems. Galvanized steel and aluminum ducts shall ban-;er.s dcron re;-,iqance - Sﬁa“ beg rotec%ed . 910 15 96 _{J.UZ?(J ga.}_(}.[]33{ﬁ{} ga.) 0.044 (18 ga.) _{).lM‘-I(lS ga.}_U.(]SS{lhga.}_(}.{}55{163&.}_(].()07 (12 ga)) 0.1 12(11ga.) _ 0.112(11 ga))
not be used where the temperature of the material being con- : y . g s y 48  0.027(22ga) 0.027(22ga.) 0.033(20ga.) 0.033(20 ga.) 0.044 (18 ga.) 0.044 (18 ga.) 0.068 (14 ga.) 0.068 (14 ga.) 0.097 (12 ga.)
d ds 400°F (204°C sealing the space around the duct with listed or approved _ - :
veyed exceeds ( ). fite: #topping haviniz s fiie resistangs raligieai! ko the 24 0027(22ga) 0.027(22ga) 0.033(20ga) 0.033 (20 ga) 0.044 (18 ga) 0.044 (18 ga) 0.055(16ga) 0.055(16ga.) 0.055 (16 ga)
Metal ducts used in Class 5 systems that are not resistant fire resistance rating of the fire barrier. [NFPA 91:4.2.13] 0 0027(22ga) 0.044(18ga) 0.068(14ga) 0.097(12ga) 0.112(11ga)  — - - -
;‘;;};gf:: g:gg;zf_fezzgfaﬁfﬁ:g;;&]l be protected with an 506.4 Condensate. Joints in duct construction shall be lig- e 590 96 0.027(22ga) 0.033(20ga) 0.055(16ga) 0.055(16ga.) 0.068 (14 ga) 0.068(14ga) 0.112(11 ga) 0.112(11ga) 0.112(11 ga)
506.2 Construction. Duets-used § » < uidtight when the conveying system contains condensable 48 0.027(22ga) 0.033(20 ga) 0.033 (20 ga.) 0.044 (18 ga.) 0.055(16ga.) 0.055(16ga) 0.068 (14 ga.) 0.068 (14 ga) 0.097 (12 ga.)
e it S ey e P Ut > vapors or liquids in suspension. [NFPA 91:4.3.6.1] 24 0.027(22ga) 0.033(20ga) 0.033 (20 ga) 0.033(20 ga.) 0.044 (18 ga) 0.044 (18 ga) 0.055 (16 ga) 0.055(16ga) 0.055(16
shall be airtight construction as approved by the Authority ; e ; - 27 (2 gn) | 0,035 (20 ga) [04053 (20 ga.) | 0033 (20 gn.) | 0.044 (15 g2} | 0.044 (18 gn.) | 0.005 (16 gn.) [ 0035 (16 ga) | 0.050 (16 gn.)
; B S i ! 506.4.1 Drainage. Provisions shall be made for drainage CLASS 3
Having Jurisdiction, and shall not have openings other than i
: . : of condensate at low points in the duct. [NFPA 91:4.3.6.2] | (inches)
those required for operation and maintenance of the system. i S " i 5
Ducts constructed of steel shall comply with Table 506.2(1) 506.5 Fittings. Fittings in Class 2, 3, and 4 systems shall be 0 0033(20ga) 0.033(20ga) 0.044(18ga) 0.044 (18 ga) 0.055(16ga) 0.068 (14 ga) 0.127 (10 ga) - _ -
or Table 506.2(2). not less than two gauges thicker than the thickness required o 96  0.033(20ga) 0.033(20ga.) 0.044(18ga.) 0.044(18 ga.) 0.055(16ga.) 0.055(16ga) 0.068 (14 ga.) 0.068 (14 ga.) 0.068 (14 ga.)
Exceptions: {)‘;’usst;g‘ﬁi‘:ggsséglii’ngcgiilt'g Ei‘i% fif:]f;‘{ezﬁig:nf{gfg‘ug 48 0033(20ga) 0.033(20ga) 0.044 (18 ga) 0.044(I18ga) 0.055(16ga) 0.055(16ga) 0.068 (14 ga) 0.068 (14ga) 0.068 (14 ga.)
(1) Class 1 product-conveying ducts that operate at less than systems subject to wide temperature fluctuations shall b.e pro- 24 . 0.033 (20 ga.) _ 0.033(20 ga.) 0.044(18 ga.) .0,044 (18 ga.) 0.055(16ga.) . 0.055(16 ga.) 0.068 (14 ga.) . 0.068 (14 ga,) 0.068 (14 ga.)
4 inches water column (0.9 kPa) negative pressure and vided with expansion joints. 0 0.033(20ga) 0.033(20 ga.) 0.044 (18 ga.) 0.055(16 ga.) 0.068 (14 ga.) 0.097 (12 ga.) - — —
convey noncorrosive, nonflammable and “"j‘e"l’losj‘{c Branches shall connect to main ducts at the large end of 96 0.033(20ga) 0.033(20ga) 0.044(18ga) 0.044(18ga) 0.055(16ga) 0.055(16ga) 0.068 (14ga) 0.097(12ga) 0.097(12 ga)
materials at temperatures not exceeding 250°F (121°C) 0 " 8to 1l
shall be permitted to be constructed in accordance with transitions at an angle not exceeding 45 degrees (0.79 rad). 48 0.033(20ga) 0.033(20 ga.) 0.044(18ga) 0.044 (18 ga.) 0.055(16ga.) 0.055(16ga.) 0.068 (14 ga) 0.068 (14 ga) 0.068 (14 ga.)
SMACNA HVAC Duct Construction Standards—Metal Except for ducts used to convey noncorrosive vapors with 24 0.033(20ga.) 0.033(20ga.) 0.044(18ga) 0.044(18 ga.) 0.055(16ga.) 0.055(16 ga.) 0.068 (14 ga.) 0.068 (14 ga.) 0.068 (14 ga.)
and Flexible. no particulate, accessible cleanouts shall be provided at 10 foot
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EXHAUST SYSTEMS EXHAUST SYSTEMS

TABLE 506.2(1) (continued)
MINIMUM SHEET METAL THICKNESS FOR ROUND DUCTS

TABLE 506.2(2)
MINIMUM SHEET METAL THICKNESS FOR RECTANGULAR DUCTS

pNREEGsAg;?;{EE . ((:It::rsless;j P};EE%UH\;‘EE E— o LONGEST SIDE OF DUCT =
(:cat? s(rn‘:chleli? . ("‘f“:‘e‘:_’ m (inches) (inches)
column) BN teT | BRE | Bhik | W3 | BB | WA ) SN column) Upto12 131024 251036 371048 491060 Upto12 131024 251036 371048 491060
0 0133(20ga) 0.133(20ga) 0.155(16ga) 0.168(14ga) 0.197(12ga) 0.197(12g2)  — | — = — 48 .U.{}EI{Z-lga.]{}.{}33{20ga.}.{l,USSIIbga.}U.{)ﬁSII4ga.) .().033{2(}ga.)l(l.(l44[I8ga.) u.u:'asncsga,it}.uﬁx(14ga.}
biogs | % 013Q0ga) 01330 ga) 0144(18ga) 0.144(18 ga) 0155 (16 ga) 0155 (16ga) 0197 (12ga) 0.112(11 ga) 0.112(11 ga) To7 24 0021(24ga) 0027(22ga) 0033 (20ga) 0033 (20 ga) 0.033 (20 ga) 0.033 (20 ga.) 0.044(18 ga) 0.055 (16 ga) 0.055 (16 ga) 0.055(16 ga.)
S a0 0133 (0 g.) |0.144 (5 gn)1 0144 (15 gu)( 0.135 (16.9) 0135 (16 gm.) | D168 (14 gn.) | 0168 (14 G | GLEE0 114 gu.) 12 0.021(24ga) 0.021 (24ga) 0.021 (24 ga) 0021 (24 ga) 0021 (24 ga.) 0.033 (20 ga ) 0.044 (18 ga) 0,055 (16 ga) 0.055 (16 ga) 0.055 (16 ga.)

24 0.133(20ga.) 0.133(20ga.) 0.144 (18 ga.) 0.144 (18 ga.) 0.155(16 ga.) 0.155(16 ga.) 0.168 (14 ga.) 0.168 (14 ga.) 0.168 (14 ga.)

0 0133(20ga) 0.144(18ga) 0.168 (14ga) 0.197(12ga) 0.112(11 ga)  — . i L : _ _
{114 (10 gR) | UG8 (Mg o7 O gay | 1200 k) | 0.027(22 ga) 0.055 (16 ga) 0.055 (16 ga.) 0.068 (14 ga.) 0.068 (14 ga.) 0.033 (20 ga.) 0.055 (16 ga.) 0.055 (16 ga.) 0.068 (14 ga.) 0.068 (14 ga.)
9  0.133(20ga) 0.133(20 ga) 0.155 (16 ga)) 0.155 (16 ga) 0.168 (14ga) 0.168(14ga) 0.112(11ga) 0.112(11ga) 0.112(11 ga.) | - | - 1 1 | - - 1

16t020 ! 12 0.021(24 ga) 0.027(22 ga.) 0.027 (22 ga.) 0.027 (22 ga.) 0.027 (22 ga.) 0.033(20 ga.) 0.044 (18 ga.) 0.055 (16 ga.) 0.055 (16 ga.) 0.055(16 ga.)
48  0.133(20ga.) 0.133(20 ga.) 0.144(18ga.) 0.144 (18 ga.) 0.155(16 ga.) 0.155(16ga) 0.168 (14 ga.) 0.168 (14 ga) 0.197(12 ga.) ' !
] 5 g s o oacd i o : 48  0.044(18ga) 0.097(12ga.) — — — 0.044(18 ga.) 0.044 (18 ga) — — —

48  0.027(22ga) 0.068(14 ga.) 0.097(12 ga.) 0.097 (12 ga.) —
8toll 24

0.033(20 ga.) 0.068 (14 ga.) 0.097 (12 ga.) 0.097 (12 ga.) —

24 0.133(20ga) 0.133(20ga) 0.144 (18 ga.) 0.144 (18 ga) 0.155 (16 ga.) 0.155(16ga) 0.168 (14 ga)) 0.168 (14 ga.) 0.168 (14 ga.)

CLASS 4 12t 15 24 0.044(18ga.) 0.055(16 ga.) 0.097 (12 ga) 0.097 (12 ga.) 0.097 (12 ga.) 0.044 (18 ga.) 0.044 (18 ga.) 0.097 (12 ga.) 0.097 (12 ga.) 0.097 (12 ga.)
| | Gnches) | 12 0.027(22ga) 0.044(18 ga) 0.044 (18 ga) 0.044 (18 ga) 0.044 (18 ga.) 0.033 (20 ga.) 0.044 (18 ga) 0.055 (16 ga.) 0.055 (16 ga) 0.055 (16 ga.)
0 0.155(16 ga.) 0.155(16ga) 0.155(16ga.) 0.155(16ga.) 0.155(16ga.) 0.168 (14 ga.) 0.168 (14 ga.) — — ' '
- - | - | - 48 0.068(14ga)0.112(11 ga) 0.068 (14 ga.) 0.112(11 ga.)
96 [0.155(16ga.) 0.155(16ga) 0.155(16ga) 0155 (16.ga) 0.168 (14 ga) 0.168 (14 ga)|0.197 (12 ga.) [0.197(12 ga)) | 0.197 (12 ga.) ! 1 '
To7 i 1 i ! 16t0 20 24  0.068(142a)0.068(14ga.) 0.112(11ga) 0112 (11ga) 0.112(11 ga.) 0.068 (14ga) 0. boa) 0112(11ga) 0.112(11ga) 0.112(11 ga)
48 0.155(16ga) 0.155(16ga) 0155 (16 ga) 0.155 (16 ga) 0,168 (14ga) 0.168 (14 ga)| 0197 (12 ga) |0.197 (12 ga)) |0.197 (12 ga.) - : :
_ ' 1 12 0.033(20ga.) 0.068(14 g1 ) | 14 ga ) 0068 (14 ga) 0.068 (14 ga.) 0.033 (20 ga. ) 0.044 (18 ga) 0.06% (14 ga.) 0.068 (14 ga.) 0.068 (14 ga.)
24 0.155(16 g 155¢16ga) 0.155(16ga) 0.155(16ga) 0.168 (14ga ) 0.168(14 ga)|0.197 (12 ga.) | 0.197 (12 ga.) | 0.197 (12 ga.) Sty
] ] | | CLASS 3 CLASS 4
0 |0.155(16ga) 0.155(16 ga)0.155 (16 ga) 0.155 (16 ga) 0.16% (1dga) 0.197 (12 ga) = = e _ (inches) (inches)
0 | | | | § i NEQ aa VO DGR (14 O 0O55 (16 oa VD OER (14 aa.) 1) OO
48  |0.155(16ga) 0.155 (16 ga) 0.155(16 ga) 0455 (16ga) 0168 (14.ga) 0.168(14 ga)| 0.197 (12 ga))|0.197 (12 ga) |0.197 (12 ga.) To7 24 0.044(18ga) 0.055(16ga) 0068 (14 2a) 0.068 (14 ga) 0.068 (14 2a) 1.035 (16 ga) 0.068 (14 ga) 0.097(12ga) 0.097(12ga) 0.097 (12 ga)
24 0.155(16ga) 0.155(16ga) 0155(16 ga) 0,155 (16 ga.) 0.16% (14 ga) 0.168 (14 ga)|0.197 (12 ga.) | 0.197 (12 ga.) | 0.197 (12 ga.) 12 10.044(18ga) 0.055(16ga) 0.068 (14 ¢a) 0.068 (14 ga ) 0.068 (14 ga) 0.055(16 ga.) 0.068 (14 ca) 0.097 (12 ga.) 0.097 (12 ga.) 0.097(12 ga)
0 -0.155t165_=_ 0.155(16¢a.) 0.155(16 ga) 0.168(14 ga) 0.197 (12 ga) 0.197(12 ___)- . | - _ . 48  10.044(18ga) 0.068 (14 ga ) 0097 (12 ga ) 0.097 (12 ga 0.055 (16 za) 0.068 (14 ga ) 0.097 (12 ga.) 0.097 (12 ga.)
o5 |6 0155(6ga) 0.1SS(16gw) 0.155(162a) 0.155(16ga) 0168 (14ga) 0068 (14 ¢a) 0197 (12ga) 0.112(11 ga) |0.112(11 ga) 8toll | 24 10.044(18ga)0.055(16ga) 0.068 (14.za) 0,068 (14za) 0.068 (14 ga) 0.055(16 ga) 0.068 (14ga) 0.097 (12ga) 0.097 (12ga) 0.097 (12 ga.)
to 15 - i 1 i [ _ ) [ [
48 | 0.155(16ga) 0.155(16.ga) 0.155(16aa) 0.155 (16 ga) 0.168 (14 ga)| 0.168 (14 ga)) [0.197 (12 ga) | 0.197 (12 ga.) | 0.097 (12 ga.) 12 0.044(18ga) 0.055(16 ga.) 0.068 (14ga,) 0.068 (14 ga y0.068 (14 ga.) 0.055 (16 ga.) 0.068(14 ga.) 0.097 (12ga) 0.097 (12ga.) 0.097 (12 ga.)
24 0.055(16 ga) 0.055(16 ga) D055 (16 ga) 0,055 (16 ga) 0.068(14 ga.) 0.068 (14 ga)|0.097 (12 ga.) [0.097 (12 ga.) | 0.097 (12 ga.) 48 0.044({18ga.) 0.097(12 g 0.055(16.ga)0.097 (12 ga.) — — —
0 0.055(16¢ga.) 0.055(16ga) 0.068 (14 ¢ .097 (12 ga.) 0.112(11 ga.) — — — 12to 15 24 0.044(18ga.) 0.055(16ga) 0.097 (12 ea 197 (12ga.) 0.097 (12 ga.) 0.055(16 ga.) 0.068 (14 g 7 (12ga) 0.097(12ga) 0.097 (12 ga)
16 t0 20 V6 _U.USS[I(); 1055 (16 « 0.055¢16 o) 0.055(16 oa.1! 0063 (14 ) 0,068 ( i'..]_0.]]2[11ga,}.U_IIZ{llga_)_ﬂ_IIZ{llga_] 12 U.{H4{18ga.]{}.055{16g- 0.068 (14 g4 068 (14 va 1 0.0681 140y 0.055(16 ¢a.3.0.068 (14 ca.) ) {1233}U.l)9?(12ga}0.097112ga_]
48 0055(16ga) 0.055(16ga) 0.055(16ga) 0.055 (16 ga) 0.068 (14,ga) 0.068 (14ga) 0.097(12ga) 0.097(12ga) 0.097(12 ga) 48 0068(14ga) 0.112(11ga)  — — - 0.055(16ga) 0.112(11ga)  — . -
24 0055(16ga) 0.055(16ga) 0.055(16ga) 0.055(16 ga) 0.068 (14ga) 0.068(14ga) 0.097 (12ga) 0.097(12ga) 0.097(12 ga) 161020 24 0.068(14ga) 0.068(14ga) 0.112(11ga) 0.112(11ga) 0.112(11 ga) 0.055(16 ga.) 0.068 (14 ga) 0.112 (11 ga) 0.112(11ga) 0.112(11 ga)

For ST units: 1 inch =254 mm, | inch water column = 0.249 kPa 12 0.044(18ga) 0.068 (14 ga.) 0.068 (14 ga.) 0.068 (14 ga.) 0.068 (14 ga.) 0.055 (16 ga.) 0.068 (14 ga.) 0,097 (12 ga.) 0.097 (12 ga.) 0.097 (12 ga.)

For SI units; | inch =25.4 mm, | inch water column = (.249 kPa

(3048 mm) intervals and at changes in direction. Access open-
ings shall also be provided for access to sprinklers and other
equipment within the duct that require servicing.

506.6 Explosion Venting. Ducts conveying explosive dusts
shall have explosion vents, openings protected by anti-flash-
back swing valves, or rupture diaphragms. Openings to relieve
explosive forces shall be located outside the building. Where
relief devices cannot provide sufficient pressure relief, duct-
work shall be designed to withstand an internal pressure of not
less than 100 pounds-force per square inch (pst) (689 kPa).

Where a room or building contains a dust explosion haz-
ard that is external to protected equipment, as defined in
NFPA 654, such areas shall be provided with deflagration
venting to a safe outside location.

506.7 Supports. Supports shall be of noncombustible mate-
rials, and the spacing shall not exceed 12 feet (3658 mm) for
8 inch (203 mm) ducts and 20 feet (6096 mm) for larger
ducts.

506.8 Fire Protection. Sprinklers or other fire-protection
devices shall be installed within ducts having a cross-sec-
tional dimension exceeding 10 inches (254 mm) where the
duct conveys flammable vapors or fumes. Sprinklers shall be
installed at 12 foot (3658 mm) intervals in horizontal ducts
and at changes in direction. In vertical runs, sprinklers shall
be installed at the top and at alternate floor levels.

506.8.1 Loads. Duct supports shall be designed to
carry the weight of the duct half filled with material.
Where sprinkler protection is provided or cleaning of the |
duct will be performed, the hanger’s design shall include

the weight of any expected liquid accumulation. Duct
supports shall be designed to prevent placing loads on
connected equipment. [NFPA 91:4.6.1 — 4.6.3]

506.8.2 Corrosion. Hangers and supports exposed to
corrosive atmospheres shall be resistant to the corrosive
atmospheres. [NFPA 91:4.6.4]

506.8.3 Vibration and Stress. To avoid vibration and

stress on the duct, hangers and supports shall be securely
fastened to the building or structure. [NFPA 91:4.6.5]

506.8.4 Expansion and Contraction. Hangers and
supports shall be designed to allow for expansion and
contraction. [NFPA 91:4.6.6]

506.9 Protection from Physical Damage. Ducts
installed in locations where they are subject to physical dam-
age shall be protected by guards.

506.10 Duct Clearances. Unless the conditions stipulated
in Section 506.10.1 or Section 506.10.2 exist, all duct sys-
tems and system components shall have a clearance of at least
6 inches (152 mm) from stored combustible materials, and
not less than 2 of an inch (13 mm) clearance from com-
bustible construction. [NFPA 91:4.7.1]

506.10.1 Protection Provided. Where stored com-
bustible material or combustible construction is protected
from ductwork by the use of materials or products listed
for protection purposes, clearance shall be maintained in
accordance with those listings. [NFPA 91:4.7.1.1]

506.10.2 Systems Conveying Combustible Mate-
rials. Unless the conditions stipulated in Section 506.10.3
exist, all duct systems and system components handling
combustible materials shall have a clearance of not less
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than 18 inches (457 mm) from stored combustible mate-
rials or combustible construction. [NFPA 91:4.7.2]

506.10.3 Reduced Clearance Permitted. When the
ductwork system is operating at 140°F (60°C) or below
and is equipped with an approved automatic extinguish-
ing system designed for the specific hazard, the clear-
ance shall be permitted to be reduced to 6 inches (152
mm) from combustible materials and "2 of an inch (12.7
mm) from combustible construction. [NFPA 91:4.7.2.1]

506.10.4 Clearance Increases. All duct systems and
system components operating at temperatures above
140°F (60°C) shall have clearances from stored com-
bustible materials or combustible construction not less
than those listed in Table 506.10.4. [NFPA 91:4.7.3]

TABLE 506.10.4
BASIC MINIMUM CLEARANCES TO UNPROTECTED SURFACES

[NFPA 91: TABLE 4.7.3]
DUCT GAS LARGEST DUCT CLEARANCE
TEMPERATURE (inches)

DIMENSION (inches)

140°F — 600°F incl.

>600°F — 900°F incl.

lined with

>900°F All

For SI units: 1 inch=254 mm, °C-( I'-32)

506.10.4.1 Temperatures Over 900°F. Ducts

handling materials at temperatures in excess of
900°F (482°C) shall be lined with refractory mate-
rial or the equivalent. [NFPA 91:4.7.3.1]

506.10.4.2 Clearance Reduction. When stored

combustible materials or combustible construction
are protected from ductwork in accordance with
Section 506.11, the clearance established in Table
506.10.4 shall be permitted to be reduced in accor-
dance with Table 506.11, but not to less than speci-

fied in Section 506.10. [NFPA 91:4.7.3.2]

506.11 Clearance Reduction Methods. It shall be per-
mitted to protect stored combustible material or combustible
construction from ductwork in accordance with Table 506.11
and Section 506.11.1 through Section 506.11.6. In no case
shall the clearance between the duct and the combustible sur-
face be reduced below that allowed in Table 506.11. [NFPA
91:4.74,4.74.1]

506.11.1 Spacers and Ties. Spacers and ties for pro-
tection materials shall be of noncombustible material and
shall not be installed on the duct side of the protection

system. [NFPA 91:4.7.4.2]

506.11.2 Wool Batts Insulation. Mineral wool batts
| (blanket or board) shall have a minimum density of 8
pounds per cubic feet (Ib/ft}) (128 kg/m?) and have a
i minimum melting point of 1500°F (816°C). [NFPA
91:4.7.4.3]

2021 UNIFORM MECHANICAL CODE
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506.11.3 Insulation Board. Insulation board used as a
part of a clearance-reduction system shall meet the fol-
lowing criteria:

(1) Have a thermal conductivity of 1 British thermal
unit inch per hour square foot degree Fahrenheit
[Btusin/(h+ft>«°F)] [0.14 W/(m*K)] or less.

(2) Be formed of noncombustible material. [NFPA
91:4.7.4.4]

506.11.4 Duct and Thermal Shield. With all clear-
ance reduction systems, at least 1 inch (25.4 mm) clear |

space shall be provided between the duct and the ther-
mal shield. [NFPA 91:4.7.4.5]

506.11.5 Thermal Shield and Combustible Sur-
face. When using clearance reduction systems that
include an air gap, at least 1 inch (25.4 mm) clear space |
shall be provided between the thermal shield and the
combustible surface. [NFPA 91:4.7.4.6]

506.11.6 Reduced Clearance with Air Gaps. When
usine clearance reduction systems that include an air gap
between the combustible surface and the selected means
ol protection, air circulation shall be provided by one of
1 Section 506.11.6.1 through Section |

Ii‘l’.'i’.'li 'L‘. )

506.11.6.3, [NFPA 91:4.7.4.7]
506.11.6.1 Air Circulation. Air circulation shall
be permitted (o be provided by leaving all edges of

EXHAUST SYSTEMS

TABLE 506.11

REDUCTION OF DUCT CLEARANCE WITH SPECIFIED FORMS OF PROTECTION
[NFPA 91: TABLE 4.7.4]

MAXIMUM ALLOWABLE REDUCTION IN CLEARANCE (percent)

FORM OF PROTECTION*

AS WALL PROTECTOR OR

AS CEILING PROTECTOR OR

_ VERTICAL SURFACE HORIZONTAL SURFACE
3" inch thick masonry wall without ventilated air 13 None
space
2 inch thick noncombustible insulation board over
1 inch glass fiber or mineral wool batts without 50 33
ventilated air space
0.024 inch (24 gauge) sheet metal over | inch glass
fiber or mineral wool batts reinforced with wire, or 66 66
equivalent on rear face with at least a | inch air
gap |
3% inch (90 mm) thick masonry wall with at least .
a | inch air gap % None
0.024 inch (24 gauge) sheet metal with at leasta 1
inch air gap 66 50
Y inch thick noncombustible insulation board with | = 50
at least a 1 inch air gap i
0.024 inch (24 gauge) sheet metal with ventilaied
air space over at least 0.024 inch (24 gaupc) sheel 50
metal with at least a 1 inch air gap
1 inch glass fiber or mineral wool batts sandwiched
between two sheets of 0.024 inch (24 guacc) sheel 50

metal with at least a 1 inch air gap

the protecting system open with at least a 1 inch | B SF uits: | inchi=25.4 inm

(254 mm) air gap. [NFPA 91:4.7.4.7.1] * Clearance reduction applied to and covering ymbustible surf
506.11.6.2 Single Flat Wall. If the means of pro- |

tection 1s mounted on a single flat wall away from ) ) ‘ ) »
corners, air circulation shall be permitted to be pro- | this chapter during all periods of operation of the cooking
vided by equipment. [NFPA 96:4.1.2] The following equipment shal

ne of the following:

Lcaving only the top and bottom edges open to
‘irculation by maintaining the 1 inch (25.4 mm)

(2) Leaving the top and both side edges open to cir- |
culation by maintaining the 1 inch (25.4 mm)
air gap. [NFPA 91:4.7.4.7.2]

506.11.6.3 Thermal Shielding. Thermal shielding

that covers two walls in a comer shall be permitted to

be open at the top and bottom edges with at least 1 |

inch (25.4 mm) air gap. [NFPA 91:4.7.4.7.3] |

Part Il - Commercial Hoods and Kitchen
Ventilation.

»
»I

507.0 General Requirements.

507.1 Type | Hood Exhaust System. Exhaust systems
serving Type I hoods shall comply with Section 507.0 |
through Section 518.0.

507.2 Exhaust System. Cooking equipment used in
processes producing smoke or grease-laden vapors shall be
equipped with an exhaust system that complies with all the |
equipment and performance requirements of this chapter.
[NFPA 96:4.1.1] All such equipment and its performance |
shall be maintained in accordance with the requirements of

d

53

be kept in working condition:

(1)
(2)
(3)
(4)
(5)
(6)

Cooking equipment

Hoods

Ducts (if applicable)

Fans

Fire-extinguishing equipment

Special effluent or energy control equipment [NFPA
96:4.1.3]

Maintenance and repairs shall be performed on all com-

ponents at intervals necessary to maintain good working con-
ditions. [NFPA 96:4.1.3.1]

54

507.2.1 Airflow. All airflows shall be maintained.
[NFPA 96:4.1.4]

507.2.2 Responsibility. The responsibility for inspec-
tion, testing, maintenance, and cleanliness of the venti-
lation control and fire protection of the commercial
cooking operations, including cooking appliances, shall
ultimately be that of the owner of the system, provided
that this responsibility has not been transferred in written
form to a management company, tenant, or other party.
[NFPA 96:4.1.5]

507.2.3 Solid-fuel Cooking Equipment. All solid-
fuel cooking equipment shall comply with the require-
ments of Section 517.0. [NFPA 96:4.1.6]

rces within the distance specified as requi

ed clearance

ith no protection in Table 506.10.4.

507.2.4 Multitenant Applications. Multitenant appli- |

he concerted cooperation of design,
and maintenance responsibilities
the building owner. [NFPA 96:4.1.7]

507.2.5 Interior Surfaces. All interior surfaces of the |((
n sh accessible for cleaning and
ispection purposes. [NFPA 96:4.1.8]

cations shall requure |
installation, operation,

iCnants and by

exhaust svstem shall be

507.2.6 Used in Other Applications. Cooking equip- |€{

ment used in fixed, mobile, or temporary concessions,
such as trucks, buses, trailers, pavilions, tents, or any
form of roofed enclosure, shall comply with this chap-
ter. [NFPA 96:4.1.9]

507.3 Listed Devices. Penetrations shall be sealed with

listed devices in accordance with the requirements of Section
507.3.1.

507.3.1 Penetration. Devices that require penetration
of'a Type I hood or grease duct, such as pipe and conduit
penetration fittings and fasteners, shall be listed in accor-
dance with UL 710 or UL 1978. Seams, joints, and pen-
etrations of the hood enclosure shall comply with Section
508.3.2. Seams, joints, and penetrations of the ductwork
shall comply with Section 510.5.3.

507.4 Clearance. Where enclosures are not required, hoods,
grease removal devices, exhaust fans, and ducts shall have a
clearance of at least 18 inches (457 mm) to combustible mate- |
rial, 3 inches (76 mm) to imited-combustible material, and 0
inches (0 mm) to noncombustible material. [NFPA 96:4.2.1]
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507.4.1 Listed. Where a hood, duct, or grease removal
device is listed for clearances less than those required in

Section 507.4, the listing requirements shall be permit-
ted. [NFPA 96:4.2.2]

507.4.2 Clearance Reduction. Where a clearance
reduction system consisting of 0.013 of an inch (0.33
mm) (28 gauge) sheet metal spaced out 1 inch (25.4 mm)
on noncombustible spacers is provided, there shall be a
minimum of 9 inches (229 mm) clearance to combustible
material. [NFPA 96:4.2.3.1]

507.4.2.1 Mineral Wool Batts or Ceramic
Fiber Blanket. Where a clearance reduction sys-
tem consisting of 0.027 of an inch (0.686 mm) (22
gauge) sheet metal on 1 inch (25.4 mm) mineral
wool batts or ceramic fiber blanket reinforced with
wire mesh or equivalent spaced 1 inch (25.4 mm) on
noncombustible spacers is provided, there shall be

a minimum of 3 inches (76 mm) clearance to com-
bustible material. [NFPA 96:4.2.3.2]

507.4.2.2 Field-Applied Grease Duct Enclo-
sure. Where a clearance reduction svstem consist-
ing of a listed and labeled field-applied grease duct
enclosure material, system, product, or method of
construction specifically evaluated for such purpose
in accordance with ASTM E2336, the required
clearance shall be in accordance with the listing
[NFPA 96:4.2.3.3]

507.4.2.3 Zero Clearance. Zero clearance to lim-
ited-combustible materials shall be permitted where
protected by one oi the followimg:

(1) Metal lath and plaster,
(2) Ceramic tile.

(3) Quarry tile.

(4) Other noncombustible materials or assembly of
noncombustible materials that are listed for the
purpose of reducing cicarance.

(5) Other materials and products that are listed for the
purpose of reducing clearance. [NFPA 96:4.2.3 4]

507.4.3 Clearance Integrity. In the event of damage,
the material or product shall be repaired and restored to
meet its intended listing or clearance requirements and
shall be acceptable to the Authority Having Jurisdiction.
[NFPA 96:4.2.4.1]

507.4.3.1 Fire. In the event of a fire within a kitchen
exhaust system, the duct and its enclosure (rated
shaft, factory-built grease duct enclosure, or field-
applied grease duct enclosure) shall be inspected by
qualified personnel to determine whether the duct
and protection method are structurally sound, capa-
ble of maintaining their fire protection function, and
in compliance with this chapter for continued opera-
tion. [NFPA 96:4.2.4.2]

507.4.3.2 Required Protection. Protection shall
be provided on the wall from the bottom of the hood
to the floor, or to the top of the noncombustible
material extending to the floor, to the same level as
required in Section 507.4. [NFPA 96:4.2.4.3]
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507.4.3.3 Protection Methods. The protection
methods for ducts to reduce clearance shall be

applied to the combustible or limited-combustible
construction, not to the duct itself. [NFPA 96:4.2.4 4]

507.4.4 Factory Built. Factory-built grease duct enclo-
sures shall be protected with a through-penetration
firestop system classified in accordance with ASTM
E814 or UL 1479 having an “F” and a “T"” rating equal |
to the fire resistance rating of the assembly being pene-
trated from the point at which the duct penetrates a ceil-
ing, wall, or floor to the outlet terminal. [NFPA 96:4.3.3]

507.4.4.1 Listing. The factory-built grease duct
protection system shall be listed in accordance with
UL 2221. [NFPA 96:4.3.3.1] |

507.4.4.2 Single Wall. Listed single wall factory-
built grease ducts shall be permitted to be enclosed
with field-applied grease duct enclosure material
where the material and the assembly of duct and mate-
rial are listed for that application and installed in accor-
dance with the grease duct manufacturer’s listing and
their mstallation instructions. [NFPA 96:4.3.3.2]
5074.4.3 Installation. The factory-built grease |
luct protection system shall be installed i accor-

dance with the manufacturer’s instructions and the
listing requirements. [NFPA 96:4.3.3.3]
507.4.5 Field Applied. Field-applied grease duct enclo-
sures shall be protected with a through penetration

firestop system classified in accordance with ASTM E814
or UL 1479 having an “F” and a “T"” rating equal to the |

firc resistance rating of the assembly being penetrated.
'he surtace ol the field fabricated grease duct shall be
contmuously covered on all sides from the point at which |
the duct enclosure penetrates a ceiling, wall, or floor to

the outlet terminal. The field-applied grease duct shall be
listed in accordance with ASTM E2336 and installed in
accordance with the manufacturer’s instructions and the |
listing requirements. [NFPA 96:4.3.1 -4.3.1.2]

507.4.6 Both Field-Applied and Factory Built.
Field-applied grease duct enclosures and factory-built
grease duct enclosures shall demonstrate that they pro-
vide mechanical and structural integrity, resiliency, and
stability where subjected to expected building environ-
mental conditions, duct movement under general operat-
ing conditions, and duct movement due to fire conditions.
[NFPA 96:4.3.4]

507.4.6.1 Physical Damage. Measures shall be
taken to prevent physical damage to a material or
product used for the purpose of reducing clearances.

Exception: Where the duct 1s protected with a field-
applied grease duct enclosure or factory-built grease
duct enclosure.

507.4.6.2 Specification. The specifications of mate-
rial, gauge, and construction of the duct used in the
testing and listing of field-applied grease duct enclo-
sures and factory-built grease duct enclosures shall be
included as minimum requirements in their listing and
installation documentation. [NFPA 96:4.3.5]
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507.4.6.3 Clearance Options. The following
clearance options for which field-applied grease
duct enclosures and factory-built grease duct enclo-
sures have been successfully evaluated shall be
clearly identified in their listing and installation doc-
umentation and on their labels:

(1) Open combustible construction clearance at
manufacturer’s requested dimensions.

(2) Closed combustible construction clearance at
manufacturer’s requested dimensions, with or
without specified ventilation.

(3) Rated shaft clearance at manufacturer’s
requested dimensions, with or without specified
ventilation. [NFPA 96:4.3.6]

507.4.7 Building and Structural Contact. A duct
shall be permitted to contact noncombustible floors, inte-
rior walls, and other noncombustible structures or sup-
ports, but it shall not be in contact for more than 50
percent of its surface area for each linear foot of contact

length. [NFPA 96:4.4.1]

507.4.71 Corrosion Protection. Where duct
contact must exceed the requirements of Section
507.4.7, the duct shall be protected from corrosion
[NFPA 96:4.4.2]

507.4.7.2 Zero Clearance. \\here the duct 1
listed for zero clearance to combustibles or 15 other
wise protected with a material or product listed for
the purpose of reducing clearance to zero. the duct
shall be permitted to exceed the contact limits of
Section 507.4.7 without additional corrosion pro-
tection. [NFPA 96:4.4.3]
507.4.8 Clearance Between Duct and Inlerior
Surfaces. Clearances between the duct and interior sur-
| faces of enclosures shall meet the requirements of Se
tion 507.4 through Section 507.4 3.2

507.5 Drawings. A drawing(s) of the exhaust system installa-
| tion along with copies of operating instructions for subassem-
blies and components used in the exhaust system, including
electrical schematics, shall be on the premises. [NFPA 96:4.6]

| 507.6 Notification of Change. If required by the Author-
ity Having Jurisdiction, notification in writing shall be given
of any alteration, replacement, or relocation of any exhaust

or extinguishing system or part thereof or cooking equipment.
[NFPA 96:4.7]

Satisfaction shall be provided to the Authority Having
Jurisdiction that the complete exhaust system as addressed in
this chapter is installed and operable in accordance with the
approved design and the manufacturer’s installation instruc-
tions.

NFPA 96:4.5]

508.0 Type | Hoods.

508.1 Where Required. Type | hoods shall be installed at
or above commercial-type deep-fat fryers, broilers, grills, hot-
top ranges, ovens, barbecues, rotisseries, and similar equip-

ment that emits comparable amounts of smoke or grease in a
food-processing establishment. For the purpose of this sec-
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tion, a food-processing establishment shall include a build-

ing or portion thereof used for the processing of food, but

shall not include a dwelling unit.

Exceptions:

(1) Cooking appliance that is in accordance with UL 710B
for reduced emissions where the grease discharge does
not exceed 2.9 E-09 ounces per cubic inch (oz/in’) (5.0
E-06 kg/m*) where operated with a total airflow of 500
cubic feet per minute (CFM) (0.236 m'/s).

(2) Recirculating systems listed in accordance with UL 710B
and installed in accordance with Section 516.0.

508.2 Listed Type | Hood Assemblies. Listed hood
assemblies shall be installed in accordance with the terms of
their listing and the manufacturer’s instructions. Listed hood

assemblies shall be tested in accordance with UL 710 or
equivalent. [NFPA 96:5.4.1, 5.4.2]

508.2.1 Listed Ultraviolet Hoods. Listed ultraviolet
hoods shall be installed and maintained in accordance

ith the terms of their listing and the manufacturer’s |
mstructions. Duct systems connected to ultraviolet hoods
shall comply with Section 510.0. Ultraviolet hoods shall
be tested and listed in accordance with UL 710 and UL
710C. [NFPA 96:5.5 -5.5.2] |
508.2.2 Listed Ventilated Ceiling Technology.
Listed ventilated ceiling technology shall be installed and

maintained in accordance with the terms of its listing and
the manufacturer's instructions. [NFPA 96:5.6]
508.2.3 Construction of Listed Exhaust Hoods. {(

Listed exhaust hoods with or without exhaust dampers
shall be permitted to be constructed of materials required
by the listing. [NFPA 96:5.1.6]

508.2.4 Assembly of Listed Exhaust Hoods. ((
's with or without exhaust dampers

shall be permitted to be assembled in accordance with

the listing requirements. [NFPA 96:5.1.7]
508.3 Construction of Type | Hoods. The hood or that
portion of a primary collection means designed for collecting
cooking vapors and residues shall be constructed of and be
supported by steel not less than 0.048 of an inch (1.219 mm)
(No. 18 MSG), in thickness, stainless steel not less than 0.036
of an inch (0.914 mm) (No. 20 MSG) in thickness, or other
approved material of equivalent strength and fire and corro-
sion resistance. [NFPA 96:5.1.1]

Exception: Listed exhaust hoods.

508.3.1 Grease Vapor. Wall-mounted exhaust hood
assemblies shall be tight fitting against the back wall so |
as to not permit passage of grease vapor behind the hood,
or between the back wall and the hood assembly. [NFPA
96:5.1.13]

508.3.2 Seams, Joints, and Penetrations. All
seams, joints, and penetrations of the hood enclosure that
direct and capture grease-laden vapors and exhaust gases
shall have a liquid-tight continuous external weld to the
hood’s lower outermost perimeter. [NFPA 96:5.1.2]
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Exceptions:

(1) Seams, joints, and penetrations of the hood shall be
permitted to be internally welded, provided that the
weld is formed smooth or ground smooth, so as to
not trap grease, and is cleanable. [NFPA 96:5.1.3]

(2) Penetrations shall be permitted to be sealed by
devices that are listed for such use and whose pres-
ence does not detract from the hood’s or duct’s
structural integrity. [NFPA 96:5.1.5]

508.3.2.1 Sealed. Internal hood joints, seams, fil-
ter support frames, and appurtenances attached
inside the hood shall be sealed or otherwise made
greasetight. [NFPA 96:5.1.4]

508.3.3 Eyebrow-Type Hoods. Eyebrow-type hoods
over gas or electric ovens shall be permitted to have a
duct constructed as required in Section 510.0 from the
oven flue(s) connected to the hood canopy upstream of
the exhaust plenum, as shown in Figure 508.3.3. [NFPA
96:5.1.8.1]

S—— = ven Hu
— — = E— —_{\t'.'.'.'-.-'”

Exhaust hood

Oven

e o — e e =

FIGURE 508.3.3
TYPICAL SECTION OF EYEBROW-TYPE HOOD
[NFPA 96: FIGURE 5.1.8.1]

508.3.3.1 Duct Connection. The duct connect-
ing the oven flue(s) to the hood canopy shall be con-
nected with a continuous weld or have a duct-to-duct
connection. [See Figure 511.1.2(2) through Figure
511.1.2(4)] [NFPA 96:5.1.8.2]

508.3.4 Insulation. Insulation materials other than
electrical insulation shall have a flame spread index of
25 or less, when tested in accordance with ASTM E84 or
UL 723. Adhesives or cements used in the installation of

EXHAUST SYSTEMS

insulating materials shall comply with the requirements
of this section when tested with the specific insulating
material. [NFPA 96:5.1.9, 5.1.10]

508.3.5 Exhaust Hood Assemblies with Integrated
Supply-Air Plenums. The construction and size of
exhaust hood assemblies with integrated supply air
plenums shall comply with the requirements of Section |
508.2.3 through Section 508.3.4 and Section 508.5. [NFPA
95:5.3.1]
508.3.5.1 Outer Shell. The construction of the outer
shell or the inner exhaust shell shall comply with Sec- |
tion 508.2.3 through Section 508.3.4. [NFPA 96:5.3.2]
508.3.5.2 Inner Shell. Where the outer shell is
welded, the inner shell shall be of greasetight con-
struction. [NFPA 96:5.3.3]
508.3.5.3 Fire Dampers. A fire-actuated damper
shall be installed in the supply air plenum at each
point where a supply air duct inlet or a supply air
outlet penetrates the continuously welded shell of
the ass /. [NFPA 96:5.3.4.1]
508.3 .5.3.1 Listing. The fire damper shall be
listed for such use or be part of a listed exhaust

hood with or without exhaust damper. [NFPA
Il,i_ - . P 1 -'\]

508.3.5.3.2 Actuating Temperature. The
actuation device shall have a maximum tem-
perature rating of 286°F (141°C). [NFPA
96 "\'\ 1 -.1]

508.3.5.3.3 Exemption. Supply air plenums
that discharge air from the face rather than from

the bottom or into the exhaust hood and that are
solated from the exhaust hood by the continu-
ously welded shell extending to the lower out-
el perimeter of the entire hood assembly
shall not require a fire-actuated damper. [NFPA
90:5.5.4.4]
508.4 Supports. Hoods shall be secured in place by non-
combustible supports. The supports shall be capable of sup-
porting the expected weight of the hood and plus 800 pounds
(362.9 kg).

508.5 Hood Size. Hoods shall be sized in accordance with
the airflow capacity in accordance with Section 508.5.1.1 and
installed to provide for the removal of heat, and capture and

removal of grease-laden vapors in accordance with Section
511,22,

508.5.1 Canopy Size and Location. For canopy
type commercial cooking hoods, the inside edge thereof
shall overhang or extend a horizontal distance of not less
than 6 inches (152 mm) beyond the edge of the cooking
surface on open sides, and the vertical distance between
the lip of the hood and the cooking surface shall not
exceed 4 feet (1219 mm).

Exception: Listed exhaust hoods are to be installed in
accordance with the terms of their listings and the man-
ufacturer’s installation instructions.

508.5.1.1 Capacity of Hoods. Canopy-type com-

mercial cooking hoods shall exhaust through the
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TYPE OF HOOD

hood with a quantity of air not less than determined
by the application in accordance with Section
508.5.1.2 through Section 508.5.1.5. The exhaust
quantity shall be the net exhaust from the hood
determined in accordance with Equation 508.5.1.1.
The duty level for the hood shall be the duty level of
the appliance that has the highest (heaviest) duty
level of appliances installed underneath the hood.

Exception: Listed exhaust hoods installed in accor-
dance with the manufacturer’s installation instruc-
tions.

E;‘V'ET = EHOOD ~ :MA‘(D (Equation 508.5.1.1 )
Where:

Eygr = net hood exhaust

Eyoop = total hood exhaust

MAyp

Il

makeup air, internal discharge

508.5.1.2 Extra-Heavy-Duty Cookmg App]|~
ances. The minimum net airilow for hoods used Lo
solid fuel cooking appliances .--L'u.'!'. 1S .-Z__.:w 1, i:.:-
quette, and mesquite to provide the heat source fol
cooking shall be in accordance with Table 508512

TABLE 508.5.1.2

EXTRA-HEAVY-DUTY COOKING AFFLIANCE AIRFLOW

AIRFLOW (cubic foot per minute
per linear foot of hood)

Backshelf/pass-over . Not permitiec

Double island canopy (per side) |

Eyebrow

Single island canopy I

Wall-mounted canopy 550
For SI units: 1 cubic foot per minute = 0.00047 mYs, 1 foot = 304.8 mm

508.5.1.3 Heavy-Duty Cooking Appliances.
The minimum net airflow for hoods used for cook-
ing appliances such as gas under-fired broilers, gas
chain (conveyor) broilers, electric and gas wok
ranges, and electric and gas over-fired (upright)
broilers shall be in accordance with Table 508.5.1.3.

TABLE 508.5.1.3

HEAVY-DUTY COOKING APPLIANCE AIRFLOW

AIRFLOW (cubic foot per minute per

TYPE OF HOOD linear foot of hood)
Backshelf/pass-over | 400
Double island canopy (per side) | 400
Eyebrow | Not permitted
Single island canopy | 600
Wall-mounted canopy 400

For SI units: 1 cubic foot per minute = 0.00047 mYs, 1 foot = 304.8 mm

508.5.1.4 Medium-Duty Cooking Appliances.
The minimum net airflow for hoods used for cooking
appliances such as electric and gas hot-top ranges,
gas open-burner ranges (with or without oven), elec-
tric and gas flat griddles, electric and gas double-
sided griddles, electric and gas fryers (including open
deep fat fryers, donut fryers, kettle fryers, and pres-
sure fryers), and electric and gas conveyor pizza
ovens shall be in accordance with Table 508.5.1.4.

TABLE 508.5.1.4
MEDIUM-DUTY COOKING APPLIANCE AIRFLOW

TYPE OF HOOD AIRFLOW (cubic foot per minute

per linear foot of hood)
Backshelf/pass-over _ 300
Double island canopy (per side) _ 300
Eyebrow _ 250
Single island canopy . 500
W

all-mounted canopy 300

ubic fool nuf 00047 mi/s, | foot = 304.8 mm

508.5.1.5 Light- Duty Cooking Appliances. The
minimum net airflow for hoods used for cooking
appliances such as gas and electric ovens (including
standard, bake, roasting, revolving, retherm, convec-
convection/steamer, rotisserie,
countertop conveyorized baking/finishing, deck, and
nt ranges (with or without
steam-jacketed kettles less
20 gallons (76 L), electric and gas pasta cook-
| gas compartment steamers (both
pressure and atmospheric), electric and gas cheese
< tilting skillets (braising pans)
cleciiic and gas toussciies, and electric and gas sala-
manders shall be in accordance with Table 508.5.1.5.

fion, combination

pastry). discrete eleme

oven), electric and gas

melters. electric and ea

TABLE 508.5.1.5
LIGHT-DUTY COOKING APPLIANCE AIRFLOW

AIRFLOW (cubic foot per minute

TYPE OF HOOD per linear foot of hood)

Backshelf/pass-over 250
Double island canopy (per side) | 250
Eyebrow 250
Single island canopy | 400
Wall-mounted canopy | 200

For SI units: | cubic foot per minute = 0.00047 m'/s, | foot = 304.8 mm

508.5.2 Noncanopy-Type Hoods. Noncanopy-type
commercial cooking hoods shall be installed and sized
in accordance with the manufacturer’s installation
instructions, and Section 508.5.2.1 and Section 508.5.2.2.

Exception: Listed hood assemblies designed and
installed specifically for the intended use.
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508.5.2.1 Installation. Noncanopy-type commer-

cial cooking hoods shall be installed with the edge of

the hood set back not more than 1 foot (305 mm)
from the edge of the cooking surface, and the verti-
cal distance between the lip of the hood and the
cooking surface shall not exceed 3 feet (914 mm).

508.5.2.2 Capacity. In addition to other require-
ments for hoods specified in this section, the volume
of air exhausting through a noncanopy-type hood to

the duct system shall be not less than 300 cubic feet
per minute per lineal foot [(ft*/min)/ft)] [0.464
(m%/s)/m] of cooking equipment. Listed noncanopy
exhaust hoods and filters shall be sized and installed
in accordance with the terms of their listing and the
manufacturer’s installation instructions.

508.5.3 Labeling. Type I hoods shall bear a label indi-
cating the exhaust flow rate in cubic feet per minute per
lineal foot [(m¥/s)/m].
508.6 Solid-Fuel Hood Assemblies. Where solid-fuel
cooking equipment is to be uscd, the solid-fuel hood assem-
bly shall be in accordance with Scction 5 i 7.0
508.7 Exhaust Outlets. \n cxhaust outlet within an

unlisted hood shall be located so as to optimize the capture of
particulate matter. Each outlet shall serve not more thana 12
foot (3658 mm) section of an unhisted hood

509.0 Grease Removal Devices in Hoods.
509.1 Grease Removal Devices. [isted vrease filiers or

other listed grease removal devices intended for use with
commercial cooking operations shall be provided. Listed
grease filters and grease removal devices that are removable
but not an integral component of a specific listed exhaunst
hood shall be listed in accordance with UL 1046 and shall be

designated on the filter. [NFPA 96:6.1.1, 6.1.2]

509.1.1 Grease Filters, Mesh-Type. Mesh filters shall
not be used unless evaluated as an integral part of a listed
exhaust hood or listed in conjunction with a primary fil-
ter in accordance with UL 1046. [NFPA 96:6.1.3]

509.2 Installation. The distance between the grease removal

device and the cooking surface shall be as great as possible
but not less than 18 inches (457 mm). [NFPA 96:6.2.1.1]

509.2.1 Vertical Distance. Where grease removal
devices are used in conjunction with solid fuel or solid
fuel-type broilers, including gas or electrically heated
charbroilers, a minimum vertical distance of 4 feet (1219
mm) shall be maintained between the lower edge of the
grease removal device and the cooking surface. [NFPA
96:6.2.1.2]

Exceptions:

(1) For cooking equipment without exposed flame and
where flue gases bypass grease removal devices, the
minimum vertical distance shall be permitted to be
reduced to not less than 6 inches (152 mm). [NFPA
96:6.2.1.3]
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(2) Where a grease removal device is listed for separa-
tion distances less than those required in Section
509.2 and Section 509.2.1, the listing requirements
shall be permitted. [NFPA 96:6.2.1.4]

(3) Grease removal devices supplied as part of listed
hood assemblies shall be installed in accordance

with the terms of the listing and the manufacturer’s |

instructions. [NFPA 96:6.2.1.5]

509.2.2 Grease Removal Device Protection.
Where the distance between the grease removal device
and the appliance flue outlet (heat source) is less than 18
inches (457 mm), grease removal devices shall be pro-
tected from combustion gas outlets and from direct flame
impingement occurring during normal operation of cook-

ing appliances producing high flue gas temperatures.
[NFPA 96:6.2.2.1]

509.2.2.1 Installation. This protection shall be

permitted to be accomplished by the installation of

a steel or stainless steel baffle plate between the heat
source and the grease removal device. [NFPA

06:6.2.2.2

509.2.2.2 Size and Location. The baffle plate
shall be | and located so that flames or combus-

tion sases travel a distance not less than 18 inches |

(457 mm) from the heat source to the grease removal
devic I\ FPA 96:6.2.2.3]
509.2.2.3 Clearance. The baffle shall be located
not less than 6 inches (152 mm) from the grease
removal device. [NFPA 96:6.2.2.4]
509. 2 3 Grease Fllters Grease filters shall be listed
1 nstructed of steel or other non-combustible mate-
rial; .nz\?. .é...=;! ’n ol rnigid construction that will not distort
srush under normal operation, handling, cleaning, or

509.2.3.1 Arrangement. Grease filters shall be

arranged so that all exhaust air passes through the |

grease filters. [NFPA 96:6.2.3 4]

509.2.3.2 Accessibility. Grease filters shall be
easily accessible for removal. [NFPA 96:6.2.3.5]

509.2.3.3 Angled Installation. Grease filters
shall be installed at an angle not less than 45 degrees
(0.79 rad) from the horizontal. [NFPA 96:6.2.3.6]

509.2.4 Grease Drip Trays. Grease filters shall be
equipped with a grease drip tray beneath their lower
edges. [NFPA 96:6.2.4.1]

509.2.4.1 Size and Pitch. Grease drip trays shall
be kept to the minimum size needed to collect grease.
Grease drip trays shall be pitched to drain into an

enclosed metal container having a capacity not
exceeding 1 gallon (4 L). [NFPA 96:6.2.4.2,6.2.4.3]

509.2.5 Grease Filter Orientation. Grease filters that
require a specific orientation to drain grease shall be
clearly so designated on the face of the filter as to be vis-
ible with the filter installed, or the hood or filter shall be
constructed so that filters cannot be installed in the wrong
orientation. [NFPA 96:6.2.5]
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509.3 Solid-Fuel Grease Removal Devices. Where
solid-fuel cooking equipment is provided with grease removal

devices, these devices shall be in accordance with Section
517.0.

510.0 Exhaust Duct Systems.

510.1 General. Ducts shall not pass through fire walls.
[NEPA 96:7.1.1]

510.1.1 Fire Hazards. All ducts shall lead directly to

the exterior of the building, so as not to unduly increase
any fire hazard. [NFPA 96:7.1.2]

510.1.2 Interconnection. Duct systems shall not be
interconnected with any other building ventilation or
exhaust system. [NFPA 96:7.1.3]

510.1.3 Duct Installation. All ducts shall be installed
with a minimum 2 percent slope on horizontal runs up to
75 feet (22 860 mm) and a minimum 8 percent slope on
horizontal runs greater than 75 feet (22 860 mm). Pac-
tory-built grease ducts shall be pe: ed to be installed
at a lesser slope in accordance vit! '.ie..- listing-and the
manufacturer’s instructions. All horizontal ducts shall be
provided with access in accordance w -.-.!-: Section S '. 0.3.3
Drains shall be provided at low points in horizontal
ducts. Where provided, drains shall be continuoush
welded to the exhaust duct in accordance with the terms
of the listing and the manufacturer s installation manual
All ducts shall be installed without forming dips or
traps. In manifold (common du\ t) systems, the lowest
end of the main duct shall be connccted tlush on the bot-
tom with the branch duct. [NFPA 96:7.1.4 7.1 45|
510.1.4 Accessibility. Openings required for accessi-
bility shall comply with Section 510 3 through Scction
510.3.2. [NFPA 96:7.1.5]
510.1.5 Sign. A sign stating the following shall be
placed on all access panels:

ACCESS PANEL — DO NOT OBSTRUCT [NFPA
96:7.1.6]

510.1.6 Bracing and Supports. Duct bracing and
supports shall be of noncombustible material, securely
attached to the structure and designed to carry gravity
and lateral loads within the stress limitations of the build-

ing code. Bolts, screws, rivets, and other mechanical fas-
teners shall not penetrate duct walls.

510.1.7 Type | Exhaust Duct Systems. Listed grease
ducts shall be installed in accordance with the terms of
their listing and the manufacturer’s instructions. [NFPA
96:7.1.7]

510.2 Clearance. Clearance between ducts and combustible

materials shall be provided in accordance with the requirements
of Section 507.4 through Section 507.4.3.3. [NFPA 96:7.2]

510.3 Openings. Openings shall be provided at the sides or
at the top of the duct, whichever is more accessible, and at
changes of direction. Openings shall be protected by approved
access constructed and installed in accordance with the

requirements of Section 510.3.7. [NFPA 96:7.3.1, 7.3.2]

Exception: Openings shall not be required in portions of the
duct that are accessible from the duct entry or discharge.
[NFPA 96:7.3.3]

510.3.1 Access Panel. For hoods with dampers in the
exhaust or supply collar, an access panel for cleaning and
inspection shall be provided in the duct or the hood within
18 inches (457 mm) of the damper. [NFPA 96:7.3.4]

Exception: Dampers that are accessible from under the

hood.

510.3.2 Access for Cleaning and Inspection.
Exhaust fans with ductwork connected to both sides shall
have access for cleaning and inspection within 3 feet
(914 mm) of each side of the fan. Wall-mounted exhaust
fans shall have access for cleaning and inspection within
3 feet (914 mm) of the exhaust fan. [NFPA 96:7.3.7,
7.3.8]

510.3.3 Horizontal Ducts. On horizontal ducts, at
least one 20 inch by 20 inch (508 mm by 508 mm) open-

ing shall be provided for personnel entry. [NFPA

\J!rl--l!J

510.3.3.1 Cleaninag. Nhereanopemngofthesnzc

specitied m Section 510.3.3 is not possible, open-
mgs large enough to permit thorough cleaning shall
be provided at 12 feet (3658 mm) intervals. [NFPA

96:7.4.1.2]
510.3.3.2 Safe Access and Work Platform. If |

not ecasily accessible from a 10 foot (3048 mm)
stepladder, openings on horizontal grease duct sys-
tems shall be provided with safe access and a work
platform. [NEPA 96:7.4.1.3]

510.3.3.3 Support. Support systems for horizon-
tal grease duct svstems 24 inches (610 mm) and
larger in any cross-sectional dimension shall be |
designed for the weight of the ductwork plus 800

pouiids (302.9 Kg) at aity point in the duct systems. |
[NFPA 96:7.4.1.4]
510.3.4 Vertical Ducts. On vertical ductwork where
personnel entry is possible, access shall be provided at

the top of the vertical riser to accommodate descent.
[NFPA 96:7.4.2.1]

510.3.4.1 Access. Where personnel entry is not

possible, adequate access for cleaning shall be pro- |
vided on each floor. [NFPA 96:7.4.2.2]

510.3.4.2 Safe Access and Work Platform. If
not easily accessible from the floor or a 10 foot
(3048 mm) stepladder, openings on vertical grease
ducts shall be provided with safe access and a work

platform. [NFPA 96:7.4.2.3]

510.3.5 Nonlisted Ductwork. On nonlisted ductwork,
the edge of the opening shall be not less than 1 inches
(38 mm) from all outside edges of the duct or welded
seams. [NFPA 96:7.4.1.5]

510.3.6 Access Panels. Access panels shall be of the
same material and thickness as the duct. Access panels
shall have a gasket or sealant that is rated for 1500°F
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(816°C) and shall be greasetight. Fasteners, such as bolts, (4) Internal welding shall be permitted, provided the Bell duct joint
weld studs, latches, or wing nuts, used to secure the access joint is formed or ground smooth and is readily A
panels shall be carbon steel or stainless steel and shall not accessible for inspection. [NFPA 96:7.5.2.4]
penetrate duct walls. [NFPA 96:7.4.3.1 — 7.4.3.3] 510.5.3.1 Duct Leakage Test. Prior to the use of R L 1.D. (inch) l«— Exhaust duct
» 510.3.6.1 Listed Grease Ducts. Listed grease duct or concealment of any portion of a grease duct sys- |
access door assemblies (access panels) shall be tem, a leakage test shall be performed to determine Weld around
d bli Is) shall b leak hall be perfi d to d '
installed in accordance with the terms of the listing that all welded joints and seams are liquid tight. _
| and the manufacturer’s instructions. [NFPA 96:7.4.3 4] [NFPA 96:7.5.2.1.2] [ AD. @nch) + 14 inch F__ 2inches (max)
» 510.3.6.2 Within an Enclosure. Where openings 510.5.3.2 Welded Duct Connection. Accept- y = 7
are located in ducts within an enclosure, the access able duct-to-duct connection shall be as follows: o :
Fanel including its components shall be of the same (1) Telescoping joint, as shown in Figure erspective Female end .D. (inch) /_1 6-gauge (/sinch
ire rating as the enclosure. 510.5.3.2(1). black iron)
510.3.7 Fire Protection System Devices. Openings . . S 1inch by 1 inch angle Square, rectangular
for installation, servicing, and inspection of listed fire (2] Bell-type Jlomt, al ahgwr in Rigig 519'5'3'_2(2)' g"s"gl}"cfame gauge - orroundin shape A
protection system devices and for duct cleaning shall be (3) Flange with edge weld, as shown in Figure (min)  J1O.D. of duct %~ Continuous perimeter weld For ST units: 1 inch = 25.4 mm d
provided in ducts and enclosures and shall be in accor- 310.5.3.2(3). tﬁ;:‘-‘lh[;‘af}? Y inch weld studs or -
dance with the requirements of Section 510.3 through (4) Flange with filled weld, as shown in Figure ! hoodcollar : bolts at each comer and OB,
Section 510.3.2 and Section 510.7.7. Enclosure openings 510.5.3.2(4). [NFPA 96:7.5.5.1] — ﬂa“t inches (max)(-r_ 1. Duct size stays the same throughout the duct system.
: : e - s ] ar {1nct . ravs ¥ 2 o ’
‘{"q“" ed to L"?"h it Pa?_‘fls_ T t_he d“‘:“""’{k Slﬁul!"? 510 5. 4 Butt Welded Connections. Butt welded con- Weld studs or bolts v Joint with 1500°F rated - fﬂf]f:.lc"lic;l?ﬁmflfl,f?d.'f.i]“a}, ti?ﬁ;fc(guif:&w" Wope )
ULt shall not be permitted. [NFPA 96:7.5.5.2] Yainch steel (min) gasket or sealar Fdaaiiic _ '
| enclosure opening. [NFPA 96:7.44.1 -7.44.2] 510 5. 5T : d Bell-T c t FIGURE 510.5.3.2(2)
510.4 Listed Grease Ducis. [isicd crease ducts shall be | y esco{"gﬁlat;‘p e A BELL-TYPE DUCT CONNECTION
: : . - Foaat or telescoping ell-type connections, the inside duc ! ; r .
h the terms ‘of the listing and the Detail of sealed hood-duct joi [NFPA 96: FIGURE 7.5.5.1(b)]
fitalied in atconiatice wi the'toy e e scction shall alwavs be uphill of the outside duct section. l l
| manufacturer’s instructions. |\I PA96:7.1.7] " f y
NIPA 96:7.5.5 3] The overlap shall not exceed 2 inches For SI units: 1 inch =25.4 mm, °C = (°F-32
510.4.1 Factory-Bum Greasel Ducts ictory-buil (51 mm) as shown in Figure 510.5.3.2(1).
grease ducts in accordance with UL 1978 shall be pex _ FIGURE 510.5.2
mitted to incorporate non-welded joints in accordance 510.5.6 Duct Leakage Test. Prior to the use of or con- PERMITTED DUCT-TO HOOD COLLAR CONNECTION |
with their listings ' cealment of a grease duct system, a leakage test shall be [NFPA 96: FIGURE 7.5.2 2]
510.5 Other Grease Ducts. Other grease ducts shall com- R 1 d.k i that weldedJDlI?tS an‘d 2 ey ‘
Iv with the recuirements of Secitih ST C R ot oAR cctich liquid Uy!.!. I'he lcakage test shall consist of a light test,
gl);) 55 [NFP;IL 067 5] Saniis S walcr pressurce l-:.~[, or an 3PPI'OVCC1 cquivalent test. The Telescoping duct ioint ]
— - ) , permit hélder shall be responsible for providing the nec- P q\{ d N \ 1 —
g:{?r;g;:c‘jmbaytﬁgglos;; S[t)ll s sl .I:||| ht:,‘ C ':!|'~:)- l.l._ ted of 3”;: essary equipment and for pcrforming the test. Such test '
ecl not less than 0.060 of an inch ro . .
shall be conducted in accordance with ASHRAE 154.
1.524 mm) (No. 16 MSG) in thickness or stainless steel ) . ) ! -
f’]()t o thall(().048 ofan inch (1.219 mm) (No. 18 MSG) 510.6 Exterior Installations. The exterior portion of the Inside section | "D- (inch)
in thickness. [NFPA 9675 1 1] ' i‘hIL twork shall be vertical whercvc.r pos‘sible _anFl shall be
510.5.2 Factory-Built Grease Ducts. Factory-built installed and supported on the exterior of a building. Bolts, Weld around (| A
e : g . ) 4 screws, rivets, and other mechanical fasteners shall not pen- !
grease ducts listed in accordance with UL 1978 shall be ctinte duct walls. Clearance of dicts dhall cofte gcc- f —F__ 2 inches(max) FIGURE 510.5.3.2(3)
permitted to use materials in accordance with their list- tion 507.4 thmug'h Seétion 507.4.3.3. [NFPA 96']?7):3 | -7.63] I Hl—F FLANGE WITH EDGE WELD DUCT CONNECTION
ing. [NFPA 96:7.5.1.2] : Ay Bleite sl D, [NFPA 96: FIGURE 75.5.1(c)]
| 510.5.3 Installation. All seams, joints, penetrations, 510.6.1 Weather Protection. All ducts shall be pro- | 1D{inch) + Yeinch
and duct-to-hood collar connections shall have a liquid- tected on the exterior by paint or other sujtab}e weather- Outside section e 16-gauge (/einch
tight continuous external weld. [NFPA 96:7.5.2.1] P}:":?C“VE coatu?g.d{)ml:ts cm:js‘;r_u_cted] of stainless sI:eel biaok tron) V
—— shall not be required to have additional paint or weather-
EXreptions: _ ) _ ) protective coatings. Ductwork subject to corrosion shall
(1 E‘gft‘;:;;gm;: %lregse ducts?tltlséeii W accordantce with have minimal contact with the building surface. [NFPA v
shall be permitted to incorporate non- 96:7.6.4 — 7.6.6 | )
welded joint construction in accordance with their ] : " For Sl units: 1 inch =25.4 mm
listings. [NFPA 96:7.5.2.1.1] 510.7 Interior Installations. In all buildings more than one | -
B I , . e story in height and in one-story buildings where the roof-ceil- i — —_
(2) DUC{—tO-hOOd COllar Cor‘lnecthns ?.S ?hown n .l:lgure ing assen‘lb]y 1S required to have a fire resistance mting‘} the 1. Duct size decreases (gnil‘lg up\\"afd] with each (CICSCOPC.
510.5 '31 shalll not requir e liquidtight continuous ducts shall be enclosed in a continuous enclosure extending 2. Smaller (inside) duct section shall be above or uphill (on sloped duct),
external weld. [NFPA 96:7.5.2.2] from the lowest fire-rated ceiling or floor above the hood, to be self draining into larger (outside) duct.
(3) Penetrations shall be permitted to be sealed by other through any concealed spaces, to or through the roof, to main- |
listed devices that are tested to be greasetight and are tain the integrity of the fire separations required by the appli- R R— i
evaluated under the same conditions of fire severity cable building code provisions. The enclosure shall be sealed P URE 510.5.3.%( ()J NV
as the hood or enclosure of listed grease extractors around the duct at the point of penetration of the first fire- FELESALORINER =1 YPE DUGT CONNECTIN FIGURE 510.5.3.2(4)

[NFPA 96: FIGURE 7.5.5.1(a)]

and whose presence does not detract from the hood’s rated barrier after the hood, to maintain the fire resistance rat- FLANGE WITH FILLED WELD DUCT CONNECTION
or duct’s structural integrity. [NFPA 96:7.5.2.3] ing of the enclosure. The enclosure shall be vented to the [NFPA 96: FIGURE 7.5.5.1(d)]
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exterior of the building through weather-protected openings.
[NFPA 96:7.7.1.2-17.7.1.4]

Exception: The continuous enclosure provisions shall not be
required where a field-applied grease duct enclosure or a fac-
tory-built grease duct enclosure (see Section 507.4.4 through
Section 507.4.6) is protected with a listed duct-through-pen-
etration protection system equivalent to the fire resistance rat-

ing of the assembly being penetrated and where the materials
are installed in accordance with the conditions of the listings

| and the manufacturer’s instructions and are acceptable to the
Authority Having Jurisdiction. [NFPA 96:7.7.1.5]

510.7.1 Less than Four Stories. Buildings less than
four stories in height shall have an enclosure with a fire
resistance rating of not less than 1 hour. [NFPA
96:7.7.2.1.1]

510.7.2 Four Stories or More. Buildings four stories

or more in height shall have an enclosure with a fire resist-
ance rating of not less than 2 hours. [NFPA 96:7.7.2.1.2]
510.7Z.3 Clearance. Clcarance from the duct or the

EXHAUST SYSTEMS

510.7.5.2 Inspection. In the event of a fire within a
kitchen exhaust system, the duct, the enclosure, and
the covering directly applied to the duct shall be
inspected by qualified personnel to determine whether
the duct, the enclosure, and the covering directly
applied to the duct are structurally sound, capable of
maintaining their fire protection functions, suitable |
for continued operation, and acceptable to the Author-
ity Having Jurisdiction. [NFPA 96:7.7.3.3]

510.7.6 Listed. For listed grease ducts, see Section
510.4.

510.7.7 Fire Doors. Where openings in the enclosure
walls are provided, they shall be protected by listed fire
doors of proper rating. Fire doors shall be installed in
accordance with NFPA 80. Openings on other listed
materials or products shall be clearly identified and
labeled according to the terms of the listing and the man-
ufacturer’s instructions and shall be acceptable to the
Authority Having Jurisdiction. [NFPA 96:7.7.4.1 —
7.7.4.3] The ﬁre door shall be readily accessible, aligned,
\d of suffici 1ze to allow access to the rated access |

EXHAUST SYSTEMS

(4) The ability to drain grease out of any traps or low
points formed in the fan or duct near the termination
of the system into a collection container that is non-
combustible, closed, rainproof, and structurally
sound for the service to which it is applied and that
will not sustain combustion.

(5) A grease collection device that is applied to exhaust
systems that does not inhibit the performance of any
fan.

(6) Listed grease collection systems that meet the require-
ments of Section 510.9.1(4) and Section 510.9.1(5).

(7) A listed grease duct complying with Section 507.4.7
or ductwork complying with Section 507.4.8.

(8) A hinged upblast fan supplied with flexible weath-
erproof electrical cable and service hold-open
retainer to permit inspection and cleaning that is
listed for commercial cooking equipment with the
following conditions:

(a) Where the fan attaches to the ductwork, the

510.9.1.1 Listed Vibration Isolation Connec-
tors. Listed vibration isolation connectors shall be
permitted to be used on exterior roof locations where
required for proper equipment vibration isolation.
510.9.1.2 Inspection and Cleaning. Fans shall
be provided with safe access and a work surface for
inspection and cleaning. [NFPA 96:7.8.2.2]

510.9.2 Wall Terminations. Wall terminations shall be

arranged with or provided with the following properties:
(1) The termination shall be through a noncombustible I

wall with a minimum of 10 feet (3048 mm) of clear-

ance from the outlet to adjacent buildings, property

lines, grade level, combustible construction, electri-

cal equipment or lines, and with the closest point of

any air intake or operable door or window at or

below the plane of the exhaust termination. The
closest point of any air intake or operable door or |

window above the plane of the exhaust termination
shall be a minimum of 10 feet (3048 mm) in dis- |

mee, plus 3 inches (76 mm) for each | degree

it:talﬁf; Ezr;;?rszzsﬁt:l? | ¢ of mu[ a\: s of com- ‘_l"m_m_ on the vork [NFPA 96:7.7.4.4] ductw?rk isa minin;um of I8 I'll_'f]l-_“- (457 :;m.l (0. )17 -:.\i, fre 1!"! gontal : thet?.tllllgle ?lf detgtree
all be not lessthan 18 inches , : away from any roof surface. as shown i Fig being measured from the center of the exhaust ter-
mm). Clearance from the duct to the interior surface of 5110 e [);ycts Wlt':ﬁ ESCI?SU:E(S). E‘-mh drtllm S}f}?ten: ure 510.9.1. nination to the center of the air intake or operable |
Lo ¢ bustible'ar limitet-combustibl shall constitute an individual system serving only exhaus — _ dooSmindond ashods L S
Enfl;:::lrzz: h‘:;?;zn:l t Toat thall .4”:”1 ik ods in one fire zone on one floor. Multiple ducts shall (b) The fan discharges a minimum of 40 mches stonilbic, " Mee 1 TIgORG od0 e =
PO sio fi X duci t ‘1‘.".. | :.m || .”1 K 11 not | ;Z'r-..‘n't'.':'. « in a single enclosure unless acceptable to (1016 mm) away from any roef surface, as Exception: A w: nination in a secured area shall
ti::lv‘l;;gn:tlz:):le hugl;:% ' “.”u iy :‘I; Inl 1?' ,.=1 “r‘lltj the Auth ority Having Junisdiction. [NFPA 96:7.7.5.1 — shown in Figure 510.9. ! be permitted 1o 5‘ o lower height above grade if |
o 1011 QU . <.0.3 511d Ol DC = = o & = . - 4 tble 1o the ” 14
cableds enclosurges [NFPA96:7.7.22.1~7.7.2.2 11 i [ [.9.2 | (9) Other approved fan, provided it mects all of the fol- ceeptable to the Authority Having Jurisdiction.
) TR AW G £ 510.8 Underground Installations. Grease ducts installed lowing criteria: (2) The exhaust flow _\l:._.:! ‘bc directed perpendicularly
Exception: Clearance 1" _”_""  "“‘¢: f““_“‘_“-“*"‘_ “1?_'“'-‘." underground shall be approved for underground installation. | (a) The fan meets the requirements of Section _ outward from the wall 1805 or upward.‘
prlled g]rcasc duct ;lznc losures and factory-built grease 'he material of the orease duct shall be corrosion-resistant 510.9.1(3) and Section 511.1.3 (3} Allthe ductwork shall be pitched to drain the grease |
uct enclosures to the inferior surfaces of construction and shall comply with Section 510.5.1. N . o back into the hood(s) or with a drain provided to
installed around them shall be permitted to be reduced 510.8.1 Grease Receptacle. The grease duct shall be (b) Its discharge or its exicnded duct discharg i thealllees hacl uters vomtainee withi i
h he field-applied grease duct enclosure materials A= L ; g | meets the requirements of Scction 510.9.1(2) RN et .
where the field-applied grease duct cnelosure materia/ stoped 1o draimn the grease back to an approved grease ; building or into a remote grease trap.
aﬂd f‘actor}f'b‘uilt grcasf -!..'l. t enclosures are i'!l‘i'-.l il' 11 ol |."'._ flon device A grease collection device Shall be (See SeCth“ Sl 1'1'3) ) A listed orease duct ;hall Comply Wlth Section
aCCOYdanCE Wlth thC conc i|' ns of the listing and the man- |'.‘l,-li."¥' at the h 1S€ Ofthe Vertical riser. (C) EXhaust fal'l diSCharge i‘ directed up and away 510.3.3 throu _: Section 5 1037’ DthCl’ duCtS Sha“
ufacturer’s instructions and arc acceptable to the Author 510.8.2 Cleanouts. For horizontal installations from the roof surface. [NFPA 96:7.8.2.1] complvovith Section 510.5
abhda - N e ) Willl: Oubilivil JiJ.J.
ity Having Jurisdiction. [NF PA %-7-7-2-2-4] cleanouts for cleaning and maintenance shall be provided (5) An approved fan shall meet the requirements of Sec- |
510.7.4 Mechanical and Structural Integrity. Ficld- on the top portion of the grease duct in accordance with Y ad tion 510.9.2(3), and Section 511.1.1 or Section
applied grease duct enclosures and factory-built grease Section 510.3 and shall be labeled at the interior portion pad Exhaust air 511.1.3. [NFPA 96:7.8.3]
duct enclosures shall provide mechanical and structural of the duct. Wind direction /7 510.10 Solid-Fuel Duct Systems. Where solid-fuel cook-
| integrity, resiliency, and stability when subjected to 510.9 Termination of Type | Hood Exhaust System. / / 40 inches (min) / ing equipment is to be vented, the duct system shall be in
expected building environmental conditions, duct move- The exhaust system shall terminate as follows: r Possible accordance with Section 517.0.
ment under general operating conditions, and duct move- (1) Outside the building with a fan or duct. ] r roof line
F;f;;;sga(,-r;?g gfsl]nterlor and exterior fire conditions. (2) Through the roof or to the roof from outside, as in Section ——— 511.0 Air Movement.
_ ] ‘ 519-9.1, or through a wall, as in Section 510.9.2. [NFPA Exhaust 511.1 Exhaust Fans for Commercial Cooking Opera-
510.7.5 Materials. For field-applied grease duct enclo- 96:7.8.1] S dact i blower tions. Exhaust fans shall be installed in accordance with Sec-
IS ot fectory-builk grease deCt e losures; the i 510.9.1 Rooftop Terminations. Rooftop terminations el 18 inch (min) tion 511.1.1 through Section 511.1.6. Exhaust fans shall
rials and products shall be provided in accordance with shall be arranged with or provided with the following: comply with UL 762 and be installed in accordance with the
Section 510.7.5.1 and Section 510.7.5.2. (1) A minimum of 10 feet (3048 mm) of horizontal | manufacturer’s installation instructions.
510.7.5.1 Protection from Physical Damage. clearance from the outlet to adjacent buildings, prop- Fresh__ -" Roof curb 511.1.1 Upblast Fans. Upblast fans with motors sur-
Measures shall be taken to prevent physical damage erty lines, and air intakes. airin = rounded by the airstream shall be hinged and supplied

| to any covering or enclosure material. Any damage (2) A minimum of 5 feet (1524 mm) of horizontal clear-
to the covering or enclosure shall be repaired, and ance from the outlet (fan housing) to any com-
the covering or enclosure shall be restored to meet bustible structure.

with flexible weatherproof electrical cable, and service
hold-open retainers. Installation shall conform to the |
requirements of Section 510.9. Upblast fans shall have a

Qutside air intake -/
For Sl units: 1 inch = 25.4 mm, 1 foot = 304.8 mm

its intended listing and fire resistance rating and to (3) A vertical separation of 3 feet (914 mm) above any | FIGURE 510.9.1 drain directed to a readily accessible and visible grease
be acceptable to the Authority Having Jurisdiction. air intakes within 10 feet (3048 mm) of the exhaust UPBLAST FAN CLEARANCES receptacle not to exceed 1 gallon (4 L). [NFPA 96:8.1.2.1
[NFPA 96:7.7.3.1,7.7.3.2] outlet. [NFPA 96: FIGURE 7.8.2.1] ~8.1.2.3]
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| FAI
(3)

3251

FAI
(4)

21.25 ft

For Sl units: 1 inch =254 mm, | foor = 304 5 mm

Notes:

1. Fresh air intake (FAI) applies to an air inlake, including an operable door
or window.

2. Example:

I (a) FAIs 1 and 5 are on the same plane of exhaust or lower: 10 feet (3048
mm) min. between closest edyc

(b) FAls 2, 3, and 4 are above planc of ex

10 feet + 0.25 feet (3048 mm + 76 mm) p
cdges.

FIGURE 510.9.2
EXHAUST TERMINATION DISTANCE FROM FRESH AIR INTAKE
(FAI) OR OPERABLE DOOR OR WINDOW
[NFPA 96: FIGURE 7.8.3]

511.1.2 In-Line Exhaust Fans. In-line fans shall be
of the type with the motor located outside the airstream
and with belts and pulleys protected from the airstream
by a greasetight housing. In-line fans shall be connected
to the exhaust duct by flanges securely bolted as shown
in Figure 511.1.2(1) through Figure 511.1.2(4), or by a
system specifically listed for such use. Flexible connec-
tors shall not be used. [NFPA 96:8.1.3.1 — 8.1.3.3]

| 511.1.2.1 Accessibility. If the design or position-
ing of the fan allows grease to be trapped, a drain
directed to a readily accessible and visible grease
receptacle not exceeding 1 gallon (4 L), shall be pro-
vided. In-line exhaust fans shall be located in easily
accessible areas of adequate size to allow for service
or removal. Where the duct system connected to the
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fan is in an enclosure, the space or room in which
the exhaust fan is located shall have the same fire
resistance rating as the enclosure. [NFPA 96:8.1.3 4
—~8.1.3.6]

511.1.3 Utility Set Exhaust Fans. Utility set exhaust
fans shall be installed in accordance with Section
511.1.3.1 through Section 511.1.3.3.

511.1.3.1 At the Rooftop. Fans installed at the

rooftop termination point shall be in accordance

with the following:

(1) Section 510.9.1 and Section 510.9.1.2.

(2) Vibration isolation connectors shall be permit- |
ted.

(3) A drain shall be directed to a readily accessible
and visible grease receptacle not to exceed 1
gallon (4 L).

511.1.3.2 Within the Building. Fans installed

within the building shall be in accordance with the

following:

(1) Located in an accessible area of adequate size to |
allow for service or removal. [NFPA 96:8.1.4.2]

2y Flexible connectors shall not be used. [NFPA |
16:8.1.4.5]

(%) kxhaust fans shall have a drain directed to a |
readily accessible and visible grease receptacle

not to exceed 1 gallon (4 L). [NFPA 96:8.1.4.6]
511.1.3.3 Duct Systems. Where the duct system
connected to the fan is in an enclosure, the space or

room i which the exhaust fan is located shall have
the same fire resistance rating as the enclosure. The |
tan shall be connected to the exhaust duct by flanges
seccurely bolted as shown in Figure 511.1.2(1)

through Figure 511.1.2(4) or by a system specifi-
ally listed for such use. [NFPA 96:8.1.4.3, 8.1.4.4]

S1LL4 Consliuction. Exhaust fan housings shall be
constructed of carbon steel not less than 0.060 inch (1.524 |
mm) (No. 16 MSG) in thickness, of stainless steel not less
than 0.048 of an inch (1.219 mm) (No. 18 MSGQG) in thick-
ness, or, if listed, in accordance with the terms of the list- |
ing. [NFPA 96:8.1.5]

511.1.5 Openings. Openings for cleaning, servicing, and
inspection shall conform to the requirements of Section
510.3.2. Clearances shall conform to the requirements of |
Section 507.4 through 507.4.3.3, or Section 510.7.3 and
Section 510.7.4 if installed within an enclosure. [NFPA
96:8.1.6.1, 8.1.6.2]

511.1.6 Standard. All wiring and electrical equipment |
shall comply with NFPA 70. [NFPA 96:8.1.7]

511.2 Airflow. The air velocity through a duct shall be not

less than 500 feet per minute (ft/min) (2.54 m/s) and not
exceed 2500 ft/min (12.7 m/s).

511.2.1 Exceptions. Transition duct sections that do
not exceed 3 feet (914 mm) in length and do not contain
grease traps shall be permitted to be connected to hoods
and exhaust fans that do not meet this velocity. [NFPA
96:8.2.1.2]
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Vainch carbon steel or
1500°F stainless steel bolts
rated gasket 4 inch (max)on center

Flanges to be positioned
so that the gasket is
protected from direct
contact with grease Minimum
1 Inchby 1 Inch by 4 inch
angle flange

— P
]

L—‘/z inch(min)

/@H = I
Continuous — Lock washer

perimeter
weld (typ.)

Unassembled position
For Sl units: | inch =254 mm, °C = (°F-32)/1 .8

Assembled position

FIGURE 511.1.2(1)
TYPICAL SECTION OF DUCT-TO-FAN
CONNECTION-BUTT JOINT METHOD
[NFPA 96: FIGURE 8.1.3.2(2)]

Flanges to be positioned
so that the gasketis  1500°F
protected from direct  rated gasket

contact with grease
9 / Minimum 1 inch

1 inch by '/ inch "4
\ g angle flange H{iF

rrch i oy
/ Il =B

Continuc}— Lock washer

perimeter
weld (typ.)

Ll

Unassembled position Assembled position

For SI units: 1 inch =254 mm, °C = (°F-32)/1.8

FIGURE 511.1.2(2)
TYPICAL SECTION OF DUCT-TO-FAN
CONNECTION-OVERLAPPING METHOD
[NFPA 96: FIGURE 8.1.3.2(b)]

511.2.2 Exhaust-Air Volumes. Exhaust air volumes
for hoods shall be of sufficient level to provide for cap-
ture and removal of grease-laden cooking vapors. Test
data, performance tests acceptable to the Authority Hav-
ing Jurisdiction, or both shall be displayed, provided on
request, or both. [NFPA 96:8.2.2.1, 8.2.2.2] Lower
exhaust air volumes shall be permitted during no-load
and partial load cooking conditions, provided they are
sufficient to capture and remove flue gases and cooking
effluent from cooking equipment.

Y4 inch carbon steel or
stainless steel bolts

1500°F rated sealant 4 inch (max) on center

\ Minimum
1 inch flange @'@

\ Lock washer

Unassembled position Assembled position

For Sl units: 1 inch= 254 mm, °C = (°F-32)/1.8)

FIGURE 511.1.2(3)
TYPICAL SECTION OF DUCT-TO-FAN
CONNECTION-SEALANT METHOD
[NFPA 96: FIGURE 8.1.3.2(c)]

s inch carbon steel
or stainless steel weld studs

de. ., . e W 4 inch (max) on center
\ . ;
Fan inlet o Minimum 1 inch
cone =\ | 1 N 1 /7 1linch by Ysinch
\ _ ¥ anale flange 1
uous p@
igife peiiinieter
| weld (typ.)

Unassembled position
For SI units: 1 inch =254 mm, °C = (*F-32)/1.8

Assembled position

FIGURE 511.1.2(4)
TYPICAL SECTION OF DUCT-TO-FAN CONNECTION-DIRECT
TO FAN INLET CONE METHOD
[NFPA 96: FIGURE 8.1.3.2(d)]

511.2.2.1 Performance Test. A performance test
shall be conducted upon completion and before final
approval of the installation of a ventilation system
serving commercial cooking appliances. The test
shall verify the rate of exhaust airflow in accordance
with Section 508.5.1.2 through Section 508.5.1.5.
The permit holder shall furnish the necessary test
equipment and devices required to perform the tests.
[ASHRAE 154:4.7.1]

511.2.2.2 Capture and Containment Test. The
permit holder shall verify the capture and containment
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performance of Type I hoods. A field test shall be
conducted with all appliances under the hood at oper-
ating temperatures, all the hoods operating at design
airflows, and with all sources of replacement air oper-
ating at design airflows for the restaurant. Capture and
containment shall be verified visually by observing
smoke or steam produced by actual cooking opera-
tion or by simulating cooking using devices such as
smoke candles or smoke puffers. Smoke bombs shall
not be used. [ASHRAE 154:4.7.2]

511.2.3 Exhaust Fan Operation. A hood exhaust
fan(s) shall continue to operate after the extinguishing
system has been activated unless fan shutdown is required
by a listed component of the ventilation system or by the
design of the extinguishing system. The hood exhaust fan
shall start upon activation of the extinguishing system if
the exhaust fan and all cooking equipment served by the
fan have been shut down, unless fan shutdown is required
by a listed component of the ventilation system or by the
listing of the extinguishing system. The exhaust fan shall
be provided with a means so that the fan is activated wher
any heat-producing cooking appliance under the hood is
turned on. [NFPA 96:8.2 3.1 -~ 8.2 3 3]
511.3 Makeup Air. The makeup air quantity shall prevent
negative pressures in the commercial m
exceeding 0.02 inch water column (0.005 kPa). Where the
fire-extinguishing system activates, makcup air s
internally to a hood shall be shut ofi

cooking areal(s
ipplied

For compensating hoods. where a Type 1 or Type Il hood
has an internal discharge of makeup air, the makeup air flow
shall not exceed 10 percent of the exhaust airflow, the exhaust
airflow shall be the net exhaust from the hood in accordanc:
with Section 508.5.1.2 through Scction 508.5.1.5. The total
hood exhaust shall be determined in acc
tion 511.3.

0l L]i..-!n.(\._

with Equa-

Exer= Enoop —MAjp (Equation 511.3)

Where:

E yzr= net hood exhaust

Eoop = total hood exhaust

MA,;, = makeup air, internal discharge

511.3.1 Air Balance. Design plans for a facility with a
commercial kitchen ventilation system shall include a
schedule or diagram indicating the design outdoor air
balance. The design outdoor air balance shall indicate the
exhaust and replacement air for the facility and the net
exfiltration where applicable. The total replacement air-
flow rate shall equal the total exhaust airflow rate and
the net exfiltration.

511.4 Common Duct (Manifold) Systems. Master
kitchen exhaust ducts that serve multiple tenants shall include
provision to bleed air from outdoors or from adjacent spaces
into the master exhaust duct where required to maintain the
necessary minimum air velocity in the master exhaust duct.
[NFPA 96:8.4.1]
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511.4.1 Connections. Bleed air ducts shall connect to
the top or side of the master exhaust duct. [NFPA
96:8.4.2]

511.4.2 Fire Damper. The bleed-air duct shall have a
fire damper at least 12 inches (305 mm) from the exhaust |
duct connection. [NFPA 96:8.4.3]

511.4.3 Construction and Clearance. The bleed-air
duct shall have the same construction and clearance
requirements as the main exhaust duct from the connec-

tion to the exhaust duct to at least 12 inches (305 mm) on |
both sides of the fire damper. [NFPA 96:8.4 4]

511.4.4 Adjustment. Each bleed air duct shall have a
means of adjusting (e.g., by using volume dampers) the
bleed air quantity. [NFPA 96:8.4.5]

511.4.5 Adjustment Location. Means to adjust the
bleed air quantity shall be installed between the fire
damper and the source of bleed air. [NFPA 96:8.4.6]

511.4.6 Bleed Air Duct. A bleed air duct shall not be
used for the exhaust of grease-laden vapors and shall be

o labeled. INFPA 96:8.4.7]
511.4.7 Disconnect. Unused tenant exhaust connec-
tions to the master exhaust duct that are not used as bleed
air connections shall be disconnected and sealed at the
main duct. [NFPA 96:8.4.8]
511.5 Solid-Fuel Alr Movement Requirements. Where
solid-tucl cooking equipment is used, exhaust and replacement
air also shall be in accordance with Section 517.0.

512.0 Auxiliary Equipment.

512,71 Dampers. Dampers shall not be installed in exhaust
ducts or exhaust duct systems. [NFPA 96:9.1.1]

512.1.1 Use. Where specifically listed for such use or
wh part of a listed device or system,
dampers i exhaust ducts or exhaust duct systems shall be
permitted. |[NFPA 96:9.1.2]

512.2 Electrical Equipment. Wiring systems of any type |
shall not be installed in ducts. [NFPA 96:9.2.1]

512.2.1 Device Installation in Ducts. Motors, lights,
and other electrical devices shall be permitted to be
installed in ducts or hoods or to be located in the path of
travel of exhaust products only where specifically listed |
for such use. [NFPA 96:9.2.2]

512.2.2 Lighting Units. Lighting units on hoods shall |
not be located in concealed spaces except as permitted by
Section 512.2.3 and Section 512.2.4. [NFPA 96:9.2.3.2]
512.2.3 Concealed Spaces. Lighting units shall be
permitted in concealed spaces where such units are part of
a listed exhaust hood. [NFPA 96:9.2.3.3]

512.2.4 Listed Lighting Units. Listed lighting units
specifically listed for such use and installed in accordance
with the terms of the listing shall be permitted to be
installed in concealed spaces. [NFPA 96:9.2.3.4|

512.2.5 Standard. Electrical equipment shall be
installed in accordance with NFPA 70, with due regard to
the effects of heat, vapor, and grease on the equipment.

WHEre required as
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512.3 Other Equipment. Fume incinerators, thermal recov-

ery units, air pollution control devices, or other devices shall be
| permitted to be installed in ducts or hoods or to be located in the

path of travel of exhaust products where specifically listed for
| such use. [NFPA 96:9.3.1]

512.3.1 Access Required. Equipment shall have space
provided to all access panels or doors for the safe removal
and servicing of control devices, such as filters, electro-
static precipitator cells, and odor control media beds, and
for cleaning of the equipment housing. [NFPA 96:9.3.1.3]

512.3.2 Downgrading. Downgrading other parts of the
exhaust system due to the installation of approved devices,
whether listed or not, shall not be allowed. [NFPA
96:9.3.2]

512.3.3 Fire-Extinguishing System. Any equipment
installed in the path of exhaust products that provides sec-
ondary filtration or air pollution control shall be provided
with an approved automatic fire-extinguishing system,
installed in accordance with the fire-extinguishing system
manufacturer’s instructions. [NFPA 26:902 2]
512.3.3.1 Protection. The firc-cxtinguishing sys
tem required by Section 512 3 3 shall p
tection for the component sections of the equipment.
and ductwork downstream of the equipment. [NFPA
96:9.3.3.1]
512.3.3.2 Filter Media. F:!icr media used mnose
ondary filtration or air pollution contro! units and not
| complying with Section 509 2 3 shall have fire pro
tection that is adequate for the filter media being used
in accordance with the firc-cxtinguishing system
manufacturer’s instructions. | NFPA 96:9 5 5 7|
512.3.4 Source of Ignition. If (e couipment provides
a source of ignition, it shall be provided
operate the fire-extinguishing systcm protecting the equip
| ment. [NFPA 96:9.3 4]

.
rovide pro

ith detection to

a cooking exhaust
system employs an air pollution control device that recir-
culates air into the building, the requirements of Section
516.0 shall apply. [NFPA 96:9.3.5]

512.3.6 Carbon Monoxide Detector Required. If

the heat source is non-electric and open flames are used, a
carbon monoxide detector shall be installed in both the
kitchen and dining areas. [NFPA 96:9.3.7]

512.4 Solid-Fuel Auxiliary Equipment. Where solid fuel
cooking comprises a part of a cooking operation, additional
provisions, and equipment as described in Section 517.0 shall
be used where required.

513.0 Fire-Extinguishing Equipment.

513.1 General. Fire-extinguishing equipment for the protec-
tion of grease removal devices, hood exhaust plenums, and
exhaust duct systems shall be provided. [NFPA 96:10.1.1]

513.1.1 Devices in Exhaust Ducts. Fume incinera-
tors, thermal recovery units, air pollution control devices,
or other devices installed in the exhaust duct, shall be pro-
tected by an automatic fire-extinguishing system. [NFPA
96:10.1.3]

513.1.2 Protection. Cooking equipment that produces €
grease-laden vapors and that might be a source of igni- |
tion of grease in the hood, grease removal device, or duct
shall be protected by fire-extinguishing equipment.
[NFPA 96:10.1.2]
513.2 Types of Equipment. Fire-extinguishing equipment
shall include both automatic fire-extinguishing systems as pri-
mary protection and portable fire extinguishers as secondary
backup. [NFPA 96:10.2.1]
513.2.1 Identification. A placard shall be conspicuously
placed near each Class K extinguisher that states that the |

fire protection system shall be activated prior to using the
fire extinguisher. [NFPA 96:10.2.2]

513.2.2 Standard. Automatic fire-extinguishing systems
shall comply with UL 300 or other equivalent standards
and shall be installed in accordance with the requirements
of the listing. In existing dry or wet chemical systems not
in compliance with UL 300, the fire-extinguishing system
shall be made to comply with this section when any of

the following occurs

(1) Thecooking medium is changed from animal oils and
fats to vegetable otls
Uhe positioning of the cooking equipment is changed.
3) Cooking equipment is replaced.
(4) The equipment 1s no longer supported by the manu-

facturer. [NFPA 96:10.2.3, 10.2.3.1]

Exception: Automatic firc-extinguishing equipment pro-

vided as part of listed recirculating systems shall comply |
with UL 710B. [NFPA 96:10.2.5]

MS S srdance with the terms of their
sting, the manutacturer’s mstallation instructions, and the
ywing standar

(1) NFPA 12
'

(2) NFPA 13
(3) NFPA 17
(4) NFPA 17A

513.2.4 Modification of Existing Hood Systems.
Any abandoned pipe or conduit from a previous installation |
shall be removed from within the hood, plenum, and
exhaust duct. [NFPA 96:10.2.7.1]

513.2.4.1 Sealing. Penetrations and holes resulting
from the removal of conduit or piping shall be sealed

with listed or equivalent liquid-tight sealing devices.
[NFPA 96:10.2.7.2]

513.2.4.2 Obstructions. The addition of obstruc-
tions to spray patterns from the cooking appliance
nozzle(s) such as baffle plates, shelves, or any mod- |
ification shall not be permitted. [NFPA 96:10.2.7.3]

513.2.4.3 System Re-evaluation. Changes or
modifications to the hazard after installation of the
fire-extinguishing systems shall result in re-evaluation
of the system design by a properly trained, qualified,
and certified person(s). [NFPA 96:10.2.7.4]

] :::[?L‘ mstalled 1n acc

513.2.3 Installation. Automatic fire-extinguishing sys-
(&
11

s where applicable:
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