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Important Notices and Disclaimers 
The 2021 edition of the Uniform Mechan ical 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 informat ion published 
herein. 

In issuing and making this document available, IAPMO is not undertaking to render 
professio nal 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 co sist of the current edition of the document together with any Tentat ive 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. 

FOREWORD 

Iii Iv 

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, allowin latitude for innovation and new technologies. The public 
at large is invited and encouraged to take part m IAPMO's open consen sus code 
development proc ss. This code is updated every three years. The Uniform Mechanical 
Code is dedicated to all those who, in working to achieve .. the ultimate mechanical code ," 
have unselfishly devoted their time, effort, and personal funds to create and ma·ntain this, 
the finest mechanical 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 eye! 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" cod s b ii on to n a 10n of maxim m p rticipation 
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 stif le des ign 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 mult iple opportunities to debate , 
provide input and raise concerns through Amend ing Motions at the annua l 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 
Assoc iation of America (MCAA), the Plumbing-Heat ing-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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The addresses of the organizations are as follows : 
ASSE - 18927 Hickory Creek Drive , Suite 220 • Mokena , IL 60448 • (708) 995-3019 
MCAA - 1385 Piccard Drive • Rockville, MD 20850 • (301) 869-5800 
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 
WPC - Wor1d Plumbing Council Secretariat, Auf der Mauer 11 • Postfach CH 8021 • Zurich 

Switzerland • www.Wor ldPlumbing .org 

Adoption 
The Uniform Mechanical Code is avai lable for adoption and use by jurisdictions in the 
United States and Internationally . Its use with in a govern mental jurisdiction is 
accomplished through adoption by reference in accordance with applicable jurisdictional 
laws. At adoption, jurisdictions should insert the applicable information in bracketed words 
in the sample ordinance. The sample legislation for adopt ion of the Uniform Mechanical 
Code on page xi provides key components, regulations and resolutions . 

Revision Markings 
Solid vert ical lines in the margins indicate a technical change from the requiremen ts of the 
2018 edit ion An arrow(.-) in the margin indicates where an entire section, paragraph, 
exception , figure, or table has been deleted, or an item in a list of items or a table has been 
deleted. 

A double r•ght angle ( «) in the margin indicates that the text or a tab e has been relocated 
within the code. The table found on page xiii points out the relocations in the 2021 edition 
of the Uniform Mechanical Code. 

TIA TIA indicates that the revision is the result of a Tentative Interim Amendment. 
TIA For further information on tentative interim amendments see Seer on 5 of the IAPMO TIA 
TIA Regulations Governing Committee Projects available at http://codes. iapmo.org/ 

A referen ce n brackets [ ] following a section or paragraph indicates material that has been 
extracted from another document. A reference in brackets { } following a section or 
paragrap indicates material that has been extracted from another docu ment and has been 
modified further by the Technical Committee. This reprinted material is not the complete 
and official position of the source document on the referenced subject that is represented 
by the standard in its entirety . Material conta ined in this document that is taken or extrac ted 
from NFPA standards is used with permission of the National Fire Protection Associat ion. 
This mater ial is not the complete and official position of the NFPA on the reference subject , 
which is represented solely by the relevant standard in its entirety. NFPA standards can be 
accessed at www .nfpa .org. In addition , this extracted mater ial may include revisions or 
modifications developed through IAPMO 's standards development process . Therefore, 
NFPA disclaims responsibility for the content of this Code . 

Text that is extracted pursuant to IAPMO 's Extract Guidelines , but outside of the regular 
revision process is denoted with the use of the source document in the margin. This text is 
not fully processed by IAPMO in accordance with ANSI 's public announcement consensus 
requirements for an American National Standard (ANS) nor approved by ANSI 's Board of 
Standards Review. The next revision cycle processes such text in accordance with those 
requirements . 

FOREWORD 

V 

FORMAT OF THE UNIFORM MECHANICAL CODE 

vi 

The format of the Uniform Mechanical Code (UMC) arranges each chapter in accordance with a 
specific subject matter . However , Chapter 3 is ded icated to genera l requirements that are 
applicable to every chapter . The subject matters are divided as follows : 

CHAPTERS SUBJECTS 
1 Administration 

2 Definitions 

3 General Regulations 

4 Venti lation Air 

5 Exhaust Systems 

6 Duct Systems 

7 Combustion Air 
-
8 Chimneys and Vents 

9 Installation of Specific Appliances 

10 Boilers and Pressure Vessels 

11 Refrigeration 

12 Hydrorncs 

13 Fuel Gas Piping 

14 Process Piping 

15 Solar Energy Systems 

16 Stationary Power Plants 

17 Referenced Standards 

Appendix A Residential Plans Examiner Review 
Form for HV AC System Design 

~ -- -
Appendix B Proced ures to be Followed to Place 

Gas Equipment in Operation 

Append ix C Installation and Testing of Oil (Liquid) 
Fuel-Fired Equipment 

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

Append ix E Sustainable Practices 

Append ix F Geothermal Energy Systems 

Append ix G Sizing of Venting Systems and Outdoor 
Combustion and Ventilation Opening 
Design 

Append ix H Example Calculation of Outdoor Air 
Rate 
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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 language throughout the code. Understanding definitions within the context of their 
application enables greater collaboration, et'iciency standardization and nterpretation i applying and enforcing terms used 
throughout the code. Codes are technical documents, and every term can impact the meaning of the code text. Terms not 
defined have a normally accepted meaning. 

Chapter 3 Genera l Regulations. 
Chapter 3 regulates the general requirements, not specific to other chapters, for installing mechan ical 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 acces s, condensate disposal , and 
clearances to combustibles , and return or outside air used in mechanical systems. Listing method of approval, based on 
applicable nationally recogn·zed standards, for the safe and proper installation of mech nical 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 installati n practices, removing stress and strain of the pipe, sleeving, and hanger support. The building's 
structural stability is protect d by the regulations for cutting and notching of structural members. 

Chapter 4 Ventilat ion Air. 
Chapter 4 regulates the minimum requirements for ventilation air supply, exhaust, and makeup air for spaces within a building. 
Building ventilation is one impo an f c or ffcc ing he rcla ionship b een irborne 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 pollution 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 I provides exhaust 
requirements for environmental air ducts and product conveying ducts ; part II 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 II 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 venti lation 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 I 
and Type 11) used in commercial kitchen applications. Type I hoods are intended to be instal led above equipment or 
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appliances that generate grease or smoke. Type II 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 II hood exhaust system 
requirements are addressed in Section 519.0. 

Chapte r 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 conta ins fire protection requirements, smoke dampers , and automat ic shutoff for the 
building's air distribution system. 

Chapter 7 Combustion Air. 
Chapter 7 regulates combust ion air requirements for the ventilat ion 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 to release energy. The oxygen required to release the e ergy from the fuel normally 
comes from the air. Incomplete com ustion of fuel occurs when inadequate oxygen is provided to the appliance. Combustion 
is needed to provide ventilat ion coo ing for the casing and internal controls. When a lack of oxygen occurs , some of the 
carbon is not oxidized, and carbon monoxide forms. 

Chapte r 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 evaluat e 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 I appl"ance. Sizing venting 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 pro ucts of incomplete combustion, including potentially harmful carbon monoxide (CO). It is 
desirable to vent these products to the outdoors. Although the gas is clean-burning fuel, the prod cts 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 specif ic appliances . The 
provisions address the minimum requirements for gas-f ired appliances , oi l-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. 

Chapte r 10 Boilers and Pressure Vessels . 
Chapter 1 O 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 
1 O 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 I, 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 Refrigerat ion. 
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. 

viii 

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


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, IIAR 3, I IAR4, and IIAR 5. 

Chapte r 12 Hydronics. 
Chapter 12 regulates hydronic systems that are part of heating, cooling, ventilat ion, 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 transfe r 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 to erform their proper operation under 
working conditions without exceeding the maximum pressure specified by each ma ufacturer. 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 Pipin . 
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 
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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 alphabetica l 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 8 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 aopliances . and operating instructions . 

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

Appendix D Fuel Supply: Manufac tured/Mobile Home Parks and Recreational Vehicle Parks. 
The provisions of this appendix apply to 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 comprehe s ve 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 sustain ability is defined by their reliance on infinitely available resources that are natural ly 
occurring, constant, and free to access. 

Appendix F Geothe rmal 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 

The Uniform Codes are designed to be adopted by jurisdictions through an ordinance. Jurisdictions wishing to 
adopt the 2021 Uniform Mechanical Code as an enforceable regulation governing mechanical systems by 
reference should ensure the legal basis under which adoption and implementation are included in the ordinance. 

The following sample ordinance is a guide for drafting an ordinance for adoption that addresses key components 
regulations and resolutions. 

ORDINANCE NO. 

An ordinance of the [JURISDICTION] adopting the 2021 edition of the Uniform Mechanical Code, regulating and 
controlling the design , cons truction, quality of materials , erection, instal lation , altera tion, repair , location, 
relocation , replacement, addition to , use or maintenance of mechanical systems in the [JURISDICTION] ; 
providing for the issuance of permits and collection of fees therefor ; repeal ing Ordinance No. of the 
[JURISDICTION] and all other ordinances and parts of the ordinances in conflict therewith. 

The [GOVERNING BODY] of the [JURISDICTION] does ordain as follows: 

Section 1 Codes Adopted by Reference. That certain documents, three (3) copies of which are on file in the 
office of the [JURISDIC T ION'S KEEP ER OF RECORDS] and the rJURISDICT ION], being marked and 
designated as the 2021 Umform Mechanical Code inc uding Appendix Chapters [FILL IN THE APPENDIX 
CHAPTERS BEING ADOPTED], as published by the International Association of Plumbing and Mechanical 
Officials, be and is hereby adopted as the Code of the [JURISDICTIO N], in the State of [STATE NAME] 
regulating and controlling the design, construction, quality of materials, erection, installation, alteration, repair, 
location, relocation, replacement, addition to, use or maintenance of mechanical systems as herein provided; 
providing for the issuance of permits and collection of fees therefor ; and each and all of the regulations , 
provisions, pena ties, conditions and terms of such 2021 Uniform Mechan ical Code on file in the office of the 
[JURISDICTIONl are hereby referred to, adopted, and made a part hereof, s if fully set out in this ordinance. 

Section 2 Modifications. The following sections are hereby revised: 
Section 101.1. Insert: [NAME OF JURISDICTION] 
Section 104.5. Insert: [APPROPRIATE FEE SCHEDULE] 

Section 3 Conflicting Ordinances Repealed. That Ordinance No. of [JURISDICTION] entitled 
[TITLE OF THE ORDINANCE OR ORDINANCES IN EFFECT AT THE PRESENT TIME SO THAT THEY WILL BE 
REPEALED BY MENTION] and all other ordinances or parts of ordinances in conflict herewith are hereby repealed. 

Section 4 PreerT'ption. [JURISDICTION] hereby fully occupies and preempts the entire field of regulation of 
design , cons truct ion, quality of materials, erection, installation, alteration , repair, location, relocation , 
replacement, addition to, use or maintenance of mechanical systems; and provision for the issuance of permits 
and collection of fees therefor ; within the boundaries of [JURISDICTION]. [AS APPROPRIATE] Cities, towns, 
and counties or other municipalities may enact only those laws and ordinances relating to this fie ld as 
specifically authorized by state law and consistent with this ordinance. Local laws and ordinances that are 
inconsistent with, more restrictive than, or exceed the requirements of [ORDINANCE NO.] shall not be enacted 
and are hereby expressly preempted and repealed, regardless of the nature of the code, charter, or home rule 
status of such city, town, county, or municipality. 

Section 5 Severability. That if any section, subsection, sentence, clause or phrase of this ordinance is, for any 
reason, held to be unconstitutional, such decision shall not affect the validity of the remaining portions of this 
ordinance. The [GOVERNI NG BODY] hereby declares that it would have passed this ordinance , and each 
section, subsection, clause or phrase thereof, irrespective of the fact that any one or more sections, subsections, 
sentences, clauses and phrases be declared unconstitutional. 

Section 6 Legal Notice. That the [JURISDICTION'S KEEPER OF RECORDS] is hereby ordered and directed to 
cause this ordinance to be published. (An additional provision may be required to direct the number of times the 
ordinance is to be published and to specify that it is to be in a newspaper in general circulation. Posting may 
also be required.) 

Section 7 Violations and Penalties. [INCORPORATE PENALTIES FOR VIOLATIONS] 

Section 8 Effective Date. That this ordinance and the rules, regulations, provisions, requirements, orders and 
matters established and adopted hereby shall take effect and be in full force and effect [TIME PERIOD] from and 
after the date of its final passage and adoption. 
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CHAPTER 1 
ADMINISTRATION 

101.0 General. 
101.1 Title. This document shall be known as the "U niform 
Mechanica l Code ," may be cited as such, and will be refeITed 
to here in as "this code." 

101.2 Scope. The provisions of thi s code shall apply to the 
erec tion , installation, a lteration, repair, relocat ion , replace­
ment , addition to , use, or maintenance of mechani cal systems 
within this jurisdiction . 

101.3 Purpose. This code is an ordinance providin g mini­
mum requirements and stand ards for the prot ect ion of the 
public health , safety, and welfare. 

101.4 Unconstitutional. Where a sect ion , subsection , sen­
tence , clause, or phrase of this code is, for a reason, held to be 
unconstitutional, such decis ion shal l not affect the va lidity of 
the remaining portion s of this code. T 1c legislative bod) 
hereby decl ares that it woul have passed this code, and each 
sect ion, subsection, sentence... clause, or phrase thereof irre­
spective of the fact that on e or more sections. subsections, 
sentence s, clau ses, and phrases arc declared tmconstitutional. 

101.5 Validity. Where a proYision of this code, or the appli­
cat ion thereof to a person or <. .-cumstancc, is held im alid. the 
remainder of the code , or the application of such provision to 
other person s or circumsta nces. shall not be affected thereby. 

102.0 Applicabi lity. 
102.1 Conflicts Between Codes. Where the requirements 
within the jurisdiction of this .nechanical code conflict with 
the requir eme nts of the plumbing code, the plumbing code 
shall prevail. In instances \\ here this code, applicable stan­
dard s, or the manufacturer ' s inst.ii atio·1 inst--i1ctions conf ict, 
the more str ingent pro vis ions shall preva il. Where there is a 
conflict between a general requirement and a specific require­
ment, the specific requirement shall preva il. 

102.2 Existing Installations. Mechanical sys tems law­
fully in existence at the time of the adoption of this code shall 
be permitted to have their use, maint enance, or repair contin ­
ued where the use, mainten ance, or repa ir is in accordance 
with the original design and location and no hazard to life, 
health , or prop erty has been created by such mechanical sys­
tem. 

102.3 Maintenance. Mechan ica l systems , materia ls, and 
appurt enances, both existing and new , of a premise under the 
Authority Having Jurisdiction shall be maintained in operat ­
ing conditi on. Devices or safeguard s required by this code 
shall be maintained in accordance with the code edition under 
which insta lled . 

The owner or the owner 's des igna ted agent sha ll be 
respons ible for maintenance of mechanical sys tems. To deter­
mine complian ce with this subsect ion, the Authority Having 
Jurisdict ion sha ll be permitt ed to cause a mechanica l sys tem 
to be reinspected. 
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102.3.1 Commercial HVAC Systems. Commercia l 
HVAC sys tems both existing and new , and part s thereof 
sha ll be inspec ted and mainta ined in operat ing cond ition 
in accor dan ce with ASHRAE /ACCA 180. The owner or 
the owne r's des ignat ed agent shall be responsible for 
maint enance of mechanical systems and equipment. To 
determine compliance with this subsection , the Author­
ity Having Juri sdict ion shall be perm itted to cause a 
HV AC syste m to be reinspected. 

102.3.2 Residential HVAC Systems. Residential 
HVA C sys tems both existing and new , and part s thereof 
shall be inspected in accordance with ACCA 4 QM . The 
owner or the owner 's des ignated agent shall be respon­
sible for maintenance of mechani cal syste ms and equip ­
ment. To determ ine compli ance with this subsect ion, the 
. \uthont) I la\ mg Jurisdiction shall be permitted to cause 
a l IVAC system to be reinspected. 

102.4 Additions, Alterations , Renovations , or 
Repairs. Additions, c1lteration s, renova tions, or repair s shall 
conform to that requuc d for a new syste m without requi ring 
the existing mechanical system to be in accor dance with the 
requirements of this code. Additions , alterations, renovations, 
or repairs shall not cause an ex isting sys tem to become 
unsatc. insanitary or o, erloaded . 

Additions, altcr .. uo ns , renovations , or repairs to existing 
mechanical system insrallations shall com ply with the provi­
sions for new construct ion, unless such deviation s are found 
to be necessary and arc first approved by the Authority Hav­
ing Jurisdiction. 

102.5 Health and Safety. Where compliance with the pro­
v is10ns ot t 1is c:ode tail s to eliminate or a llev iate a nuisance, 
or other dangerous or rnsanitary condition that involves health 
or safety hazar ds, the owner or the owner's agent shall install 
such additio nal mechanic al sys tem facilities or shall mak e 
such repairs or a lterations as ordered by the Auth ority Hav­
ing Jurisdiction. 

102.6 Changes in Building Occupancy . Mechanic al 
sys tems that are a part of a building or structure und ergo ing 
a change in use or occupancy , as defined in the building code, 
sha ll be in accordance with the requirements of this code that 
are applicab le to the new use or occupancy. 

102.7 Moved Structures. Parts of the mechanical syste m 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 provisio ns of this code for new installations 
and com pletely tested as prescribe d elsewhe re in this sectio n 
for new work, except that walls or floors need not be removed 
during such test where equivalent means of inspectio n accept­
able to the Authority Having Juri sdiction are provide d. 

102.8 Appendices. The provi sions in the appendi ces are 
intended to suppl ement the requirements of this code and 
shall not be consi dered 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 Authori ty Having Jurisdicti on sha ll be 
the Authority duly appointed to enforce this code . For such 
purpo ses, the Auth ority Ha ving Juri sdicti on sha ll have the 
powers of a law enfo rcement officer. The Authority Having 
Juri sdictio n sha ll have the powe r to render interpretations of 
this code and to adopt and enforc e rules and regula tions sup­
pleme ntal to this code as deemed necessary in order to clar­
ify the applicati on of the pro vis ions of this code. Such 
interpretati ons, rules, and regu lations sha ll comply with the 
intent and purpo se of this code. 

In accordance with the prescribed pro cedures and with 
the appro va l of the appointing authority, the Authority Hav­
ing Jurisdiction shall be permitted to appoint such number of 
technica l officer s, inspectors, and other emplo yees as shall 
be authorized from time to time . The Authority Having Juris­
dictio n shall be permitt ed to deputi ze such inspectors or 
employees as necessary to carry out the functions of the code 
enforcement agency . 

The Authority Having Juri sdiction shall be permitted to 
request the assistance and cooperati on of other officials of 
this j uri sdict ion so far as requir ed i:1 the discharge of the 
duti es required by thi s code or othe 1 pertinent law or ordi­
nance. 

103.2 Liability. The Authority Havin6 Jurisdiction charged 
with the enforc ement of this code, actmg in good faith and 
without malice in the discharge of the Authority I laYing .Juris­
dictio n 's duti es , sha ll not thereby c rendered personally 
liabl e for damag e that accrues to p rsons or property as a 
result of an act or by reaso n of an act or omission in the dis­
charge of such dutie s. A suit brou ght against the Authority 
Hav ing Jurisdiction or employee because of such act or omis­
sion perform ed in the enforc ement of pro, is ions of this code 
shall be defended by lega l counse l pro, ided bv this jurisdic­
tion unti l final termin ation of such proceed mgs . 

103.3 Applications and Permits. The Authority Having 
Juri sd iction shall be permitted to require the submi ss ion of 
plans, spec ificat ions, 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 regulat ed by this code . 

The issuance of a p erm it upon construction documents 
shall not prevent the Auth ority Having Juri sd iction from 
thereafte r requ iring the correc tion of errors in said construc­
tion document s or from preve nting cons truction operation s 
being carrie d on thereunder where in vio lation of this code or 
of other perti nent ordinance or from revoki ng a certifi cate of 
approval where issued in error. 

103.3.1 Licensing. Provi sio n for licensing shall be 
determine d by the Authority Having Juri sdiction. 

103.4 Right of Entry. Wher e it is necessary to make an 
inspection to enforce the prov isions of this code, or where the 
Authority Having Jurisdiction has reasona ble cause to believe 
that there exis ts in a buildin g or upon a premises a condition 
or violation of this code that make s the buildin g or premises 
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unsafe , insanitary , dangero us, or hazardous , the Authority 
Having Jurisdiction shall be permitted to enter the building 
or premises at reasonab le times to inspect or to perform the 
duti es imposed upon the Auth ority Having Jurisdiction by 
this code, provid ed that where such buildin g or premises is 
occupied, the Author ity Having Jurisdiction shall present cre­
dential s to the occupant and request entry. Wher e such build­
ing or premises is unoc cupied, the Authority Having 
Juri sdiction sha ll first make a reasonable effo rt 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 Hav ing Juri sdictio n has recourse to every remedy 
provided by law to secure entry . 

Where the Authority Having Jurisdictio n shall have first 
obtained an inspection warrant or other remedy provided by 
law to secure entry , no owner , occu pant, or person havin g 
charge , care or contro l of a buildin g or premises shall fa il or 
neglect , after a request is made as herein provided , to 
promptl y permit entry herein by the Authority Having Juri s-

iction for t e 'Jurpose of inspe ct ion and exam inat ion pur­
suant to this couc. 

104.0 Permits. 

104.1 Permits Required. It shall be unlawful for a person, 
firm. or corporation to make a.1 rnstallation , alterat ion, repair , 
replacement, or remodel a mec hanica l sys tem regu lated by 
this code except as permitted m . 'ec tion 104.2, or to cause the 
same to be done without first o, tainin g a separate mechani ­
cal pen111t for each separate buil ding or structure. 

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

(I) A po11able heating appliance , portable ventilating equip­
ment, a portable cooling unit, or a portabl e evaporative 
cooler 

(2) A closed system ot steam , hot, or chilled water pipin g 
within heati ng or coo ling equ ipment regul ated by thi s 
code. 

(3) Replacement of a component part that does not alter its 
origina l approval and is in accorda nce with other appli ­
cable requirements of this code. 

( 4) Refrigera ting equipm ent that is part of the equipment for 
which a permi t bas been issued pursuant to the requ ire­
ments of this code. 

(5) A unit refrigerating sys tem. 

Exem ption from the permit requirement s of this code 
sha ll not be deeme d to grant authorizat ion for work to be done 
in violatio n of the provisions of the code or other laws or ordi­
nances of this juri sdictio n. 

104.3 Application for Permit. To obtain a permit , the 
applicant shall first file an application therefore in writ ing on 
a form furni shed by the Authority Having Jurisdiction for that 
purpo se. Such application shall : 

( I) Identify and desc ribe the work to be covere d by the per­
mit for which app lication is made. 
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(2) Descr ibe the land upon which the propo sed work is to be 
done by legal descr iption, s tree t address , or similar 
descri ption that will readil y identify and definitely locate 
the propo sed building or work. 

(3) Indi cate the use or occupancy for which the proposed 
work is intend ed . 

(4) Be acco mpanied by constructio n do cum ents and other 
data in acco rdance with Section l 04.3.1. 

(5) Be s igned by the permitt ee or the permittee 's author ized 
agent. Th e Authority Hav ing Juri sdict ion shall be per­
mitt ed to require ev idence to indicate such auth or ity. 

(6) Give such other data and information in acco rdance with 
the Authority Ha ving Juri sdict ion. 

104.3.1 Construction Documents. Co nstru ction 
docum ents, eng ineerin g calculations , diagrams, and othe r 
data shall be submitt ed in two or mor e sets with each 
application for a permi t. Th e const ructio n docu men ts, 
computations , and specificatio ns shall be prepared by , 
and the mechanica l sy stem designed by a registered 
design professional. Construction documents shall be 
dra wn to sca le with cla rny to identit) that the intended 
work to be performed is in accordance with the code. 

Exception : The Auth m 1tv Having Jurisdiction shall be 
permitt ed to wa ive the submission of construction docu­
ment s, calc ulations, or other data where the Authority 
Having Juri sdi ct ion fi ds that the nature of the work 
applied for is such that .e, iewing of construction docu­
ments is not necessary to obtain complia nce with the 
code . 

104.3.2 Plan Review Fees. Where a plan or other data 
is requir ed to be submi tted in accordance with Section 
104.3 .1, a plan rev iew fee shall be paid at the time of sub­
mitting co nstruction documents for review. 

The plan rev iew fees for ·necha·1ica · sy ste·n work 
shall be deter min ed and adopt ed by thi s juri sdict ion . 

The plan review fee s spec ified in this subsect ion are 
separat e fees from the permit fees specifie d in Section 
104.5. 

Wh ere plan s are inco mpl ete o r changed so as to 
requir e additional review, a fee shall be charged at the 
rate show n in Tab le 104.5. 

104.3.3 Time Limitation of Application. Applica­
tion s for which no pennit is issued withi n l 80 days fol ­
low ing the date of app lication shall expire by limitation , 
plans and oth er data submitt ed for review thereafter, shall 
be returned to the appl icant or destroyed by the Auth or­
ity Having Juri sdiction. Th e Authority Having Jurisdic­
tion shall be permitted to extend the time for action by 
the app licant for a period not to excee d 180 days upon 
requ est by the applicant showing that c ircumstanc es 
beyon d the control of the applicant have prev ented act ion 
from being taken. No appl ication shall be ex tended mor e 
than once. In or der to renew ac tion on a n application 
after expirati on, the applicant sha ll resubmi t plan s and 
pay a new plan rev iew fee . 
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104.4 Permit Issuance. The app licat ion, construct ion doc­
um ents, and oth er data filed by an appli ca nt for a permit shall 
be rev iew ed by the Authority Having Juri sdiction. Such plan s 
sha ll be perm itted to be reviewed by other depa1tments of this 
jurisdiction to ver ify com pliance with appli cab le laws under 
their juri sdiction. Wh ere the Aut hority Having Juri sdiction 
find s that the work desc ribed in an appl icat ion for permit and 
the p lans, spec ifica tions, and other dat a filed ther ewi th are in 
acco rdan ce with the requir ements of the code and other per­
tin ent law s and ordinance s and that the fees specifi ed in Sec ­
tion 104.5 have been paid , the Auth ority Hav ing Jurisdiction 
sha ll issue a perm it therefo re to the appli cant. 

104.4.1 Approved Plans or Construction Docu­
ments. Wh ere the Authority Having Jur isdiction issues 
the permit w here plan s are requ ired, the Authority Hav­
ing Jurisdict ion shall endorse in wri ting or sta mp the con­
struct ion doc um ents "A PPRO VED." Such appro ved 
construction document s shall not be changed, modifi ed, 
or a ltere d wi thout autho rizatio n from the Authori ty Hav­
i g J ri sd ictio n and the wo rk sha ll be done in accor­
d,rncc \\ 1th ,tpprm ed plan s. 

The Authont) Hav ing Jurisdictio n shall be perm it­
ted to issue a pe1:11it for the construction of a part of a 
mechanical system before the entir e co nstruction docu­
ments for the \\.1o le system have been submitt ed or 
approved, provide d adeq uat e informatio n and detai led 
statements ha, ·e been filed in accordance wit h pertinent 
rcqmrcmcnts of this code. Th e bolder of such permit 
shall be pennitted to proceed at the holder's risk without 
assurance that the permit for the enti re bu ilding, struc­
ture. or mechanical syste m will be grant ed . 

104.4.2 Validity of Permit. Th e issuan ce of a permit or 
approval of const: uction docum ents sha ll not be con ­
strued to be a pe··mit for , or an appro va l of, a vio lation of 
the prO\ isions o this code or other ordinance of the juri s­
diction. :\o permit presuming to g ive autho rity to vio late 
or cancel the provisions of this code shall be valid. 

The issuance of a permit base d up on plans, spec ifi­
ca tions, or ot her dat a shall not preve nt the Authority 
Hav ing Jurisdiction from thereafte r requirin g the correc­
tion of error s in sa id plan s, spec ifica tion s, and other dat a 
or from preventin g bui ldin g operations being carried on 
thereunder whe re in v iolat ion of this co de or of other 
ordinan ces of this jurisd ictio n . 

104.4.3 Expiration. A permit issued by the Auth ority 
Ha ving Jur isdict ion und er the pro v isio ns of thi s code 
shall expire by limitation and becom e null and void 
where the wo rk aut hor ize d by such permit is not com­
mence d within 180 days fro m the date of such permit , or 
where the work authorized by such permit is suspended 
or aba ndoned at a time after the work is co mm enced for 
a period of 180 days. Befo re suc h work is recommenced , 
a new permit shall fir st be obtained to do so , and the fee, 
therefor e, shall be one-half the amount requir ed for a new 
permit for such work , provided no chan ges have been 
made or w ill be mad e in the original co nstruct ion do cu­
ments fo r such wo rk, and provided further that such sus­
pen sion or aban donment has not exceeded l yea r. 
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104.4.4 Extension. A permittee ho lding an unexpired 
perm it sha ll be permitt ed to appl y for an exte nsion of the 
time within which work shall be permitt ed to co mm ence 
under that permit whe re the permitt ee is unable to com ­
mence work within the time required by this sec tion. The 
Aut hority Having Jurisd icti on sha ll be pe rmitt ed to 
exte nd the time for action by the permitte e for a per iod 
not excee din g 180 days upon written request by the per­
mitt ee showing that circumsta nces beyo nd the contro l of 
the permitte e have preve nted action from being tak en. 
No pe1mit shall be exte nded more than once. In or der to 
renew ac tion on a permit after exp iration , the permitt ee 
shall pay a new full permit fee. 

104.4.5 Suspension or Revocation. The Author ity 
Hav ing Juri sdictio n shall be permitte d to, in writing , sus­
pend or revoke a permit issued und er the provisions of 
this code where the permit is issue d in error or on the 
basi s of incorr ect information supplied or in v iolation of 
other ordin ance or regu lation of the juri sdicti on. 

104.4.6 Retention of Plans. One ~et of approved con ­
struction do cument s and comput ations shall be retained 
by the Authority Havi ng Juri sdiction until final approval 
of the work is covere d therein . 

One set of approved co nstruction documents. com­
putation s, and manufa cturer 's installation instructions 
shall be returned to the appl ican t 1nd said set shall be 
kept on the site of the buildin g o: work at times during 
wh ich the wo rk authoriz ed there by is in progress. 

104.5 Fees. Fees shall be assesse d .n accordance with the 
prov isions of this section and as set forth in the fee schedule, 
Tab le l 04.5. The fees are to be detei.n ned and adopted by 
thi s jur isdict ion. 
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104.5.1 Work Commenci ng Before Permit 
Issuance. Wher e work for wh ich a permit is required 
by this code ha s bee n commence d without first obtaining 
said permit , a spe c ial inv est igati n shall be made befure 
a perm it is issued for such work . 

104.5.2 Investigation Fees. An investigation fee, in 
additi on to the permit fee, sha ll be co llecte d whether or 
not a perm it is the n or subseq uently issued. Th e investi­
gat ion fee shall be equal to the amount of the permit fee 
that is requir ed by this cod e if a permit were to be issued . 
The payment of such investiga tion fee sha ll not exempt 
a perso n from co mpli ance wit h other prov ision s of this 
code, nor from a penalty prescribe d by law. 

104.5.3 Fee Refunds. The Authority Ha ving Juri sdic­
tio n shall be permitted to authorize the refu ndi ng of a fee 
as fo llows: 

(1) The amount paid here und er that was erroneous ly 
paid or co llected. 

(2) Refu ndi ng of not more than a percentage , as deter ­
mine d by thi s juri sd ictio n where no wo rk has been 
don e und er a permit issue d in accordance with this 
code. 

Th e Authority Having Juri sdiction sha ll not au thor­
ize refunding of a fee paid except up on written appli ca­
tion filed by the origina l permitt ee not to excee d 180 days 
after the dat e of fee payment. 

105.0 Inspections and Testing. 

105.1 General. Me chanica l sys tem s for wh ich a pennit is 
requ ired by thi s code shall be inspecte d by the Authority Hav­
ing Juri sdictio n. 

No mechani ca l sys tem or portion thereof shall be cov­
ered, concea led , or put into use until inspected and appro ved 
as presc ribed in this code. Neither the Authority Having Juri s­
diction nor the j uri sdiction shall be liable for expense entailed 
in the removal or replace ment of mate rial req uired to permit 
insp ec tion . Mechanic a l sys tem s regu lated by this code shall 
not be connec ted to the energy fue l suppl y line s unti l author­
ized by the Author ity Having Juri sdiction. 

105.2 Required Inspections. New mechanical sys tem 
wo rk and such porti ons of ex isting syste ms as affected by new 
work , or chang es , shall be inspecte d by the Autho ri ty Having 
Juri sdictio n to ensure compliance with the requirem ent s of 
this co de and to ensure that the insta llation and co nstruc tion 
of the mechani ca l sys tem are in accor dance with ap proved 
plans . Th e Au thor ity Havin g Jtiris diction shall make the fol­
io\\ 1.16 mspcct10ns ,rnd othe1 such inspect ions as necessary. 
The pernuttec or the pem1ittec s auth ori zed age nt shall be 
responsible for the scheduling of suc h inspect ions as follow s: 

( l) Underground inspection shall be made after tre nches or 
ditches arc excavated and hedded , pipin g installed , and 
before backfill is put in pl.lee. 

(2) Rough-in inspection shall be made prior to the installa­
tion of wall or ceiling n1<....n ran es. 

(3) Final inspection shall be made upon co mpletion of the 
installation. 

105.2.1 Uncovering. \\ ~1ere a mechan ica l sys tem, or 
part thereof. which is inst1 lled , altered , or repaired , is 
covered or concealed beton, being inspec ted, tested , and 
approved as prescribed in thi s code, it shall be unco vered 
for inspection after not1e(., t uncover the work has been 
1ssu d to th r spons1blc p rson by the Aut hority Having 
Juri sdiction. Th e requ irements of thi s sec tion shall not 
be consi dered to prohibit the operation of mechanical 
sys tems installed to replace existin g equipment serving 
an occu pied portion of the build ing in the event a request 
for inspec tion of such equ ipm ent has been filed wit h the 
Authority Having Juri sd iction no t mor e than 72 hours 
after such repl ace ment work is com plete d, and before a 
portion of such mechanical syste m is concealed by a per­
mane nt portion of the buildin g. 

105.2.2 Other Inspections . Ln add itio n to the inspec­
tions require d by this code, the Authority Having Juris­
diction shall be permitted to requ ire other inspection s to 
ascertai n com plian ce wit h the provisio ns of th is code and 
othe r laws that are enfor ced by the Authority Havi ng 
Juri sdiction . 

105.2.3 Inspection Requests. It shall be the duty of 
the person doi ng the work auth orized by a pe rmit to 
notify the Authority Ha ving Jurisdiction that suc h work 
is ready for inspection. Th e Autho rity Having Juri sdic­
tion shall be permi tted to require th at a re ques t for 
insp ection be filed no t less than I wo rking day befor e 
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such inspect ion is de sired . Such request sha ll be permit­
ted to be made in writing or by telephon e, at the opti on 
of the Authority Hav ing Juri sdiction . 

It shall be the duty of the person requesting inspec­
tions in accordance with this code to pro vide access to 
and means fo r inspection of such wor k . 

105.2.4 Advance Notice. It sha ll be the du ty of the 
person doin g the work aut horized by the permit to noti fy 
the Authority Hav ing Juri sdic tion , orall y or in wr iting 
that said work is ready for inspect ion . Such notification 
shall be given not less than 24 hour s before the wo rk is 
to be inspected . 

105.2.5 Responsibility. It sha ll be the dut y of the 
hold er of a permit to make sure that the work will stand 
the tes t presc rib ed befo re giv ing the notification. 

The equipm ent , material, and labor necessary for 
inspe ct ion o r tests shall be furni shed by the perso n to 
w hom the permit is issued or by whom inspect ion is 
requ este d . 

105.2.6 Reinspectio ns. A rcinspcction fee shall be 
permitt ed to be assesse tor each inspection or rcinspcc­
tion where suc h portion of work for which inspection is 
calle d is not co mpl ete 01 where required corrections have 
not been mad e. 

Thi s provision sha l ·1ot be interpreted as requiring 
reins pec tion fees the fir st time a job is rejected for fail­
ure to be in accor dan ce \\ ith the requirements of th is 
code , but as co ntro lling t11e practice of calling for inspec­
tions before the job is rL«dy for inspection or rcin spcc­
tion. 

Rein spection fees 11c..ll be permitted to be assessed 
where the ap proved pla ns .ire not readily available to the 
inspecto r , for fa ilur e to provide access on the date for 
wh ich the inspection is :-equested, or for deviating from 
pla ns requirin g the app roval of the Authority Having 
Juri sdiction. 

To obtain rei nsp ectio n, the appli ca nt shall file an 
appli cat ion therefore in wr iting upon a form furnished 
for that purpo se and pay the rei nspec tion fee in accor­
dan ce with Table 104.5. 

ln instances where reinspection fees have been 
assessed , no add itional inspection of the work wi ll be 
perform ed until the required fees have been paid. 

105.3 Testing of Systems. Mechani cal syste ms sha ll be 
tested and approved in acco rdan ce with thi s co de or the 
Authority Hav ing Jurisdiction. Te sts shall be conduc ted in 
the prese nce of the Authority Having Juri sd iction or the 
Authority Hav ing Juri sdiction ' s dul y appointed repre senta­
tive. 

No test or inspection shall be requir ed where a mechan­
ical sys tem , or part thereof, is set up for exhibition purpo ses 
and has no con nect ion with wa ter o r an energy fuel sup ply. 1n 
cases where it wou ld be impra ct ica l to provide the required 
water or air tests, or for minor install at ion s and repairs, the 
Authority Having Juri sdiction shall be permitted to make such 
inspection as deemed advisable in order to be ass ur ed that the 
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work has been performe d in accor dance with the intent of this 
code. Joint s and connect ions in the mechani ca l sys tem 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 Havin g Juri sdiction because 
of an insanitary cond ition of the mechan ica l syste m, or 
part thereof, the alterations in such sys tem shall be in 
acco rdan ce with the req uir eme nts of this co de. 

105.3.2 Retesting. Where the Authority Having Juri s­
diction finds that the wor k will not pass the test, neces­
sa ry co rrect ion s sha ll be mad e, and the work sha ll be 
resubmitted for test or inspection. 

105.3.3 Approval. Wh ere presc ribed tests and inspec­
tions indicate that the work is in accordance with this code, 
a certifica te of approval shall be issue d by the Authority 
Hav ing Juri sdiction to the permittee on demand . 

105.4 Connection to Service Utilities. No person shall 
ma ·c connec tions f rom a source of ene rgy or fuel to a 
mechanical system or equipm ent regu lated by this co de and 
for which a permit is rt quir ed until ap pro ved by the Author­
ity Ha\ ing Jurisdiction . Th e Authority Ha ving Juri sdiction 
shall be pcnnitted to .i thorize tempo rary connecti on of the 
mechanical system equi pm ent to the sourc e of energy or fu el 
for the purpose of test mg the equipment. 

106.0 Violations and Penalties. 

106.1 General. It sha ll be unlawful for a perso n, firm , or 
corporation to erect. c nstruct, en large, alter, repair , move , 
improve. remove, com ert , demoli sh , equ ip, use , or maint ain 
a mechanical system or permit the same to be done in v iola­
tion of this code. 

106.2 Notices of C rrection or Violation. Not ices of 
cor.cction 01 , iolation shall be written by the Authori ty Hav­
ing Juri sd iction and sha ll be permitt ed to be posted at the site 
of the wo rk or mailed or delivered to the permittee or their 
authorized repre sentative. 

Refu sa l, failure, or neglect to comply with such notice 
or order wit hin l O days of rece ipt thereof , shall be co nsidered 
a v iola tion of this code and sha ll be subject to the pena lties set 
forth by the governing law s of the juris diction . 

106.3 Penalties. A person , finn, or corporation v iolatin g a 
pro visio n of this co de shall be deeme d guilty of a mi sde­
mean or, and upon convi ction there of, shall be puni shabl e by 
a fine , imprisonment, or both set forth by the governing laws 
of the jurisdiction. Each separa te day or a portion thereof, dur ­
ing which a vio lation of thi s code occurs or continu es, shall 
be deemed to co nstitute a separate offe nse. 

106.4 Stop Orders. Wh ere work is being don e co ntra ry to 
the prov isions of this code, the Authority Having Juri sdictio n 
sha ll be permitt ed to order the work stopped by notice in writ­
ing serve d on persons engaged in the doing or caus ing suc h 
work to be don e, and such persons shall forthwith sto p work 
until autho r ized by the Authority Having Jurisdiction to pro­
ceed with the wo rk . 
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106.5 Authority to Disconnect Utilities in Emergen­
cies. Th e Authority Havin g Juri sdiction shall hav e the 
authority to di sco nnect a mecha nic a l system to a building, 
structur e, o r eq uipme nt regulate d by this code in case of 
emergency where necessary to eliminat e an immediate haz ard 
to life or property. 

106.6 Authority to Condemn. Wh ere the Authority Ha v­
ing Juri sdiction ascertains that a mechanical system or port ion 
thereof, regulated by this code , has become hazar dous to life , 
health , or property , or has become insa nita ry, the Authority 
Hav ing Juri sdiction sha ll order in wr iting that such mechan ­
ica l sys tem either be removed or place d in a safe or sanitary 
co nditi on . The order sha ll fix a reaso nabl e tim e limit for com­
plian ce . No person shall use or maintain a defective mechan ­
ica l syste m after rece ivi ng such notice. 

Where such mech anical syste m is to be di sco nn ected, 
wr itten not ice shall be give n . In cases of imm ediate danger 
to life or prop erty , such disconn ection shall be permitted to be 
made immedi ate ly wit hout such notice. 

1010 Board of Appeals. 

1011 General. ln order to hear and decide appca Is of orders. 
decis ions, or dete rmina tions made b~ the Authority Having 
Juri sdiction relative to th e applicatio n and interpretations of 
thi s code , there sha ll be and is her cb) created a Board of 
Appeals con sist ing of member s who arc qualified by ex peri­
ence and training to pass upon matter -. pertaining to mechan­
ical sys tem des ign , construction, and .naintenancc and the 
public hea lth aspec ts of me chani ca l systems an d who arc not 
em plo yees of the juri sd ict ion. The Authority Ha\ mg Juris­
diction shall be an ex-officio membe - and shall act as secre­
tary to said board but sha ll have no v tc upon a matter before 
the board. The Bo ard of Appeals shat be appointed by the 
gove rnin g body and sha ll ho ld offi ce at its pleasure. The 
bo ard shall adopt rule s of pro cedur e tor conducting its bm,i­
ness and sha ll render decisions and findmgs m wntmg to the 
appellant with a duplicat e copy to the Auth ority Having Juri s­
dict ion . 

1012 Limitations of Authority. The Board of Appeals 
shall hav e no authority relative to interpretation of the admin ­
istrative provisions of thi s code , nor sha ll the board be 
empowered to waive requir ements of this code. 
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TABLE 104.5 
MECHANICAL PERMIT FEES 

Permit Issuance 
l . For the issuance of each pennit ........................................................... ..... ..... .......................................................... .... __ _ 
2. For issu ing eac h suppl ementa l perm it fo r which the orig ina l penn it has not expired or been cance led 

or fina lized .................................................................................................................................................................. . ---
Unit Fee Schedule 
1. Furna ces: 

For the insta llat ion or reloca tion of eac h forced-air or grav ity-ty pe fur nace or burn er , 
includin g ducts and ve nts att ached to such appli ance, not ex ceedin g 100 00 0 Briti sh therm a l 
units per ho ur (Btu /h) ............. ..... ..... ..... ..... ................................................ ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ....... . ---
For the insta llat ion or re loca tion of eac h forced-air or grav ity-type furn ace or burn er, 
including ducts and vents attached to such appli ance, exceed ing I 00 000 Btu/h ..... ..... ..... ..... ..... ..... ..... ..... ....... . ---
For the insta llat ion or re loca tion of eac h floor fur nace, includin g vent ......... ..... .............................. ..... ..... ....... .. ---
For the insta llat ion or re location of eac h suspended heate r, recesse d wa ll hea ter, 
or floo r-mount ed unit heate r ............................................................. ..... ..... ............. ..... ..... ....... ........ ....... ........ ... . ---

2. Appli ance Vents: 

For the installat ion , .clocation, or replacement of each appliance, ent installed and not 
includ ed in an appl 1Jncc permit ............................................................................ ... ..... ..... ..... ..... ....................... __ _ 

3. Repairs or Additi ons: 

For the repa ir of, alteration ot~ or addition to each heating appliance. refrigeratio n un it, 
cool ing unit , absorp ion unit. or each heating. cooling, absorption, or evaporativ e cooling, 
sys tem inc luding in'>tallation of controls regulated by this code ........................... ... .......... ..... ..... ............... ........ __ _ 

4. Boiler s, Co mpre sso rs, a·10 Absorption Systems: 

For the insta llat ion or relocation of each boiler or compressor, not exceeding 
3 horse powe r (hp), or each absorption :system not exceeding I 00 000 Btu/h ...... ............. ..... .......... ..... ............ . ---
For the insta llat ion o~ relocation of each boiler or compressor exceeding 3 hp. not excee ding 
15 hp, or each abso rption system exceeding 100 000 Btu hand including 500 000 Btu/h ................................ . ---
For the insta llat ion or relocation of each boiler or compressor exceeding 15 hp no t excee di ng 
30 hp , or each abso rption system exceeding 500 000 Btu h. not exceed mg l 000 00 0 Btu/h ............................ . ---
For the insta llat ion or relocation of each boiler or compressor exceeding 30 hp, 
not excee ding 50 hp. or for each absorption system exceeding l 000 000 Btu h. 
not excee ding 1 75 0 000 B , 1 ............................................................................................................................. __ _ 
For the insta llat ion or re loca tion of eac h bo iler or co mpr esso r excee din g 50 hp , 
or each absorption system excee di ng I 750 000 Btu/h ....... ....................... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ....... . ---

5. Air Handl ers: 

For eac h a ir-handl ing unit no t excee din g IO 000 cubic fee t per minut e (C FM), 
including ducts attac hed the reto ....................................................................................................................... . I, 2 

--
6. Eva pora tive Coolers: 

For each a ir-han dling un it exceed ing 10 000 CFM ..................... ..... ..... .......................................................... .... __ 

For each evapora tive cooler other than portab le type .......................................................................................... __ _ 

7. Vent ilation and Exhaus t: 

For each ve nti lat ion fa n connecte d to a sing le du ct ............................................................................................ . ---
For each ve nti lat ion sys tem that is not a portion of a heati ng or a ir-co ndi tio ning sys tem 
author ized by a permit ........ ............................................................... ..... .............................................................. __ _ 

For the insta llat ion of eac h hoo d that is serve d by mechanica l exhaust , 
includin g the du cts for such hood ................................................ ..... ..... .......... ................................................ .... __ _ 

8. Incinera tors: 

For the insta llat ion or re loca tion of each domest ic-ty pe inc inera tor .......... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ........ __ _ 

For the insta llat ion or reloca tion of each comm ercial or industria l-type inc inerato r .......................................... . ---
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9. Misce llaneous: 

TABLE 104.5 (continued) 
MECHANICAL PERMIT FEES 

For each appl iance or piece of equip ment regul ated by th is code, but not classed in othe r appli ance 
categories, or fo r which no oth er fee is listed in th is table ....................................... ..... ..... .................................. __ _ 

l 0 . Fue l Gas Pipin g: 

Where Chapte r 13 or App end ix 8 is app licab le (See Sect ion IO 1.2), permi t fees for fuel-gas pipin g sha ll 
be as fo llows: 

For each gas pipin g sys tem of one to five outl ets ................................................................................................ __ _ 

For each addi tional gas piping sys tem, per outlet .................................................... ..... ..... ................................. . ---
11. Process Pipin g: 

For each hazar dous pro cess pipin g syste m (HPP ) of one to four outl ets ................. ..... ..... .................................. __ _ 

For each HPP pipin g sys tem of five or more outlets, per outlet .............................. ..... ..... .................................. __ _ 

For each nonh azar dous process pipin g sys tem (NPP) of one to four outl ets ........... ..... ..... .......... ........................ __ _ 

For each NPP pip ing sys tem of five or mor e outle ts, per outle t .............................. ..... ..... .................................. __ _ 

Other Inspections and Fees 

l . Inspect ions outs ide of normal bus111css hours, per hour (minimum charge 2 hours) ............... ... ..... ........ ............ .... __ _ 

2. Re inspection fees assesse d unde:-provisions of Section I 05.2.6, per inspection ...................... ....... ..... ..... ..... .......... __ _ 

3. Inspec tions for which no fee is specifically indicated. per hour (minimum charge 1 _hour) .. ................................ __ _ 

4 . Addit iona l plan rev iew requ ired bv changes. additions. or re, isions to plans or to plans for which an 
initia l rev iew has been compl eted. per hour (minimum charge 1 2 hour) .................................. ............................... . ---

For SI units: I 000 British thermal units per hour 0.293 k\\. I hor:-cpo,\cr 0.746 k\\. I cubic toot per mmutc 0.00047 m3/s 

otes: 
1 Jurisdiction will indicate their fees here. 
2 This fee shall not apply to an air-handling un hat 1~ a portion ol a factol)-as~cmblcd appliance, nHlhng unit. c, ap<lr.1t1, 1. cooler, or absorption unit for which 

a pcnnit is required elsewhere in this code. 
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CHAPTER 2 
DEFINITIONS 

201.0 General. 

201.1 Applicability. For the purpo se 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 dictionar y mean­
ings , except where a word has been used loose ly, and it is 
neces sary to defin e its meaning as used in this code to avoid 
misund erstanding. 

202.0 Definition of Terms. 
202.1 General. The definition s 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 a.id tested prior to its installation. 

Accepted Engineering ractice. 1 hat which conforms 
to technical or scie ntific-based principles. test. or standards 
that are accepted by the eng mccring prof es::.ion. 

Access Panel. A closure acvicc used to co, er an openi ng 
into a duct, an enclosure , quipmcnt, or an appurtenance. 
[NFPA 96:3.3.1] 

Accessible. Where applie to a device. appliance. or equip ­
ment, "access ible" means b 1ving access thereto, but which 
first may require the remova l ot an access panel. door, or sim­
ilar obstruction. 

Accessible , Readily. Ha, mg a direct access without the 
necessity of remo ving a panel, door, or similar ohstruction. 

Air, Class 1. Air with low contarninarn concemration, low 
sensory-irrita tion inten sity, and inoffensive odor. [ASHRAE 
62.1:5.16.l] 

Air, Class 2. Air with moderate contam inant concentr at ion, 
mild sensory -irritation inten sity, 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 purpo ses. [ASHRAE 
62.1:5.16.l] 

Air, Class 3. Air with significant contaminant concentra­
tion , significant sensory- irritation intensity, or offensive odor. 
[ASHRAE 62.1:5.16.l] 

Air, Class 4. Air with highly objectionable fumes or gases 
or with potentially dangerous particles , bioaero sols, or gases, 
at concentrations high enough to be considered harmful. 
(ASHRAE 62.1:5.16. l] 

Air, Combustion . See Combustion Air. 

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

Air, Dilution. Air that enters a draft hood or draft regulator 
and mixes with the flue gases. [NFPA 54:3.3.2.2] 
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Air, Exhaust. Air being remove d 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 conditionin g 
equipment. 

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

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

ir ispersion s ms. Materials intended for use in air 
handling systems 111 ex osed locatio ns operating under posi­
tive pressure. 

Air-Handling Unit. A blower or fan used for the purpose of 
distributing supply air to a room , space , or area . 

Air Intakes. An opc'1i-1g in a building 's envelope whose pur­
pose is to allow outside air to be drawn into the structure to 
replace inside ai r that is removed by exhaust systems or to 
improve the quality of he inside air by providing a source of 
air having a km er concentration of odors , suspended parti­
cles. or heating content. [NFPA 96:3.3.2] 

Air-Moving System. A system designed to provide heat­
ing, cooling. or ventilati on in which one or more air-handling 
units arc used to supplv air to a common space or are draw­
ing air from a common plenum or space. 

Air Pollution Contr I Devices. Equipm ent and devices 
usea for the purpose of clean ing air passing through them or 
by them in such a mann er as to reduce or remove the impuri­
ties contained therein. [NFPA 96:3.3.3] 

Anodeless Riser. An assembly of stee l-cased plastic pipe 
used to make the transition betwe en plastic piping installed 
underground and metallic piping installed aboveground. 
[ FPA 54:3.3.4] 

Appliance. A device that utilize s an energy source to pro­
duce light, heat, power , refrigeration, air conditioning , or 
compressed fuel gas. This definiti on also shall include a 
vente d decorati ve appliance. 

Appliance , Fan-Assisted Combustion. An appli­
ance equipped with an integral mechanical means to 
either draw or force produ cts of combustion through the 
combustion chamber or heat exchanger. [NFP A 
54:3.3.5.4] 

Appliance , Low-Heat. A fuel-burning appliance that 
produce s a continuous flue gas temperature , at the point 
of entrance to the flue, of not more than l 000 °F (538°C). 

Appliance , Medium-Heat. A fuel-burning appliance 
that produce s a continuous flue gas temperature, at the 
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point of entrance to the flue , of more than I 000 °F 
(538°C) and less than 2000 °F (1093 °C). 

Appliance Categorized Vent Diameter/Area. The min­
imum vent diamete r/area permis sible for Category I appli-

1 ances to maintain a nonpositive vent static pre ssure when 
tested in accordance with nationally recognized standar ds. 
[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 Havin g Jurisdiction. 

Approved Testing Agency. An organization primarily 
esta blished for purp oses of testing to approv ed standa rds and 
approved by the Authority Having Jurisdiction. 

Appurtenance. An accessory or a suhordinat e ra1i that 
enables the primary device to ped orm o:- 1mp:-o, cs its 
intended function. [NFPA 96:3.3.5] 

Assembly Building. A bui lding or a portion of a building 
used for the gathering together of 50 o. more persons for such 
purposes as deliberation , education . mstruction. worship. 
entertainment , amusement , drinkin g. dining, or awaiting 
transportation. 

Authority Having Jurisdiction. T.1c organization. office. 
or individual respon sible for enforcin g the r~quircments of a 
code or stan dard , or for approving equipment. materials. 
installations , or procedures . The Aut 10rity Ha\ ing Jurisdic­
tion shall be a federal , state , local , or other regional depart­
ment or an individual such as a plumb mg official. mechanical 
official, labor department official, health department official. 
building official , or others having statutmy authority. In the 
absence of statut ory authority, the Authority Having Juris­
dict ion may be some other responsib le art). I 111s dcf1111t1on 
shall includ e the Authority Having Jurisdiction 's duly author­
ized representative. 

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

Automatic Boiler. A boiler equipped with certai n controls 
and limit devices. 

Azeotrope. A refri gera nt blend containing two or more 
refri geran ts whose equ ilibriwn vapor and liquid phase com­
positions are the same at a given pressure. At this pressure, 
the slope of the temperature vs. compo sition curve equal s 
zero , which mathematically is expressed as (dt /dx)p = 0, 
which, in tum, implie s the occurrence of a maximum, mini­
mum , or saddle point temperature. Azeotropic blends exhibit 
some segregatio n of compo nents at other condit ions. The 
exte nt of the segregat ion depends on the particular azeotrope 
and the application. [ASHRAE 34:3] 

204.0 -B-
Baffle Plate. An object placed in or near an app liance to 
change the direction or retard the flow of air , air-fue l mix­
tures, or flue gases. 
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Boiler. A closed vesse l used for heating water or liquid , or 
for generating stea m or vapor by direct application of heat 
from combustible fuels or elech·icity. 

Boiler, High-Pressure. A boiler for generating steam at 
gauge pressures in excess of 15 psi ( l 03 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 insta lled. 

Bonding Conductor or Jumper. A reliable conductor to 
ensure the require d electrical condu ctiv ity between metal 
parts required to be electrica lly connected. [NFPA 70: l 00( 1)] 

Breathing Zone. The reg ion 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. l :3] 

Breathing Zone Outdoor Airflow. The outdoor airflow 
requir ed in the breathing zone of the occupiable space or 
spaces in a venti la ti on zone . [ ASHRAE 62.1 :6.2.2 .1] 

Breeching. ,\ m1.:.tal connec.to: for medium- and high-heat 
appliances. 

Broiler. A general term mcludm g broilers, sa lamand ers, bar­
becues. and other devices cookin g primarily by radiated heat , 
exccptmg toasters. [~FPA 54·3. 3.15] 

BTU/H. The listed maximu.n capacity of any appliance, 
absorption unit, or burner expre~sed in Briti sh thermal units 
input per hour. unless otherwise noted. 

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

Building Official. Sec Authon ty Having Juri sdict ion. 

Burner, Automatic Boiler . . \ device to convey fuel into 
the combustion chamber in proximity to its combustion air 
supply so as to permit a stable. controlled heat release com­
patible ,, Ith the burner design and that is equipped with an 
1grnt10n sy:-.t m tu 1diably 1gm e the entire heat release sur­
face of the burner assembly. 

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

Central Heating Plant or Heating Plant. Environmental 
heatin g 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 approva l of an 
acceptable level of competency, acceptable to the Authority 
Having Juri sdiction . [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 Jurisdict ion . 

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 ch imney composed of 
listed factory-built com ponents assembled in accordance 
with the manufacturer 's insta llation inst ruction s to form 
the com pleted chimney. [NFPA 54:3.3. 18.2] 

Chimney, Masonry. A fie ld-constructed chimney of 
solid masonry units , bricks, stones , listed masonry chim ­
ney units , or reinforced Portl and cement concrete , lined 
with suitab le chimney flue liners. [NF PA 54:3.3.18.3] 

Chimney, Metal. A field-constructed chimney of metal. 
[NF PA 54:3.3.18.4] 

Chimney Classifications: 
Chimney, High-Heat Appliance-Type. A factory­
bui lt, ma sonry , or metal chimney suit able for removing 
the products of combustion from fuel-burning high -heat 
appliances producin g comb ustion gases in excess of 
2000 °F ( 1093°C), measured at the appliance flu e out let. 

Chimney , Low-Heat Appliance-Type. A factory­
bu ilt, masonry , or metal chim ney suitable for removing 
the produ cts of combu stion fro n ft.cl burning lo\\ !lcat 
applia nces producing combustion gases not in excess of 
l000 °F (538 °C) under nonnal operating conditions, but 
capable of producing combustion gases of l 400°F 
(760 °C) during intermi ttent forced firing for periods up 
to one hour. All tempe rntures arc measured at the appli­
ance flue outl et. 

Chimney , Medium- eat Appliance-Type. A fac­
tory-built , ma so nry , o: metal chimney suitable for 
removing the product s 1 combustion from thcl-buming 
medium-h ea t app lian e s producing combustion gases, 
not in excess of 2000 °F ( 109 3 °C), measured at the appli­
ance flue outlet. 

Chimney, Residenti I Appliance-Type. A factory­
bui lt or ma sonry chimn ey suitable for removing producb 
of combustion from res 1dc.ntial-typc appliances produc­
ing combustion gases not i-1 excess of 000 F (538°C), 
measured at the app liance flue outlet. Factory-built Type 
HT chimneys have high-temperature thermal shock 
resistance. 

Chimney Connector. The pipe that connect s a fue l-burn­
ing app liance to a chimney. [NFPA 211:3.3.48.1] 

Circulators (Circulating Pump). A device that circ ulat es 
liquids within a clo sed circuit for an intended purpo se. 

Classified. See Listed (Th ird Party Certified). 

Clean(ing). For kitc hen exhaust sys tems and cooking eq uip­
me nt, the act of removin g grea se , oil deposits , and other 
residue. [NF PA 96:3.3.12] 

Clearly Identified. Capable of being recog nized by a per­
son of norma l vision without causing uncert ainty and indeci­
siveness about the location or operating proce ss of the 
identified item . [NFPA 96:3.3.13] 

Closed Combustible Construction . Combustible build­
ing construction , including walls , structura l fram ing, roofs , 
roof ceili ngs, floors , and floor -cei ling assemblies, contin u­
ous ly enclosing a grease duct on four sides where one or more 
sides require prote ction in acco rdance with Section 507.4. 
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DEFINITIONS 

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 provid ed to control the 
amount of co mbu stion 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 fam ily living 
environment. May or may not be co in-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 operate d by publi c or hired attendant. May or may 
not be coin -operated. [NF PA 54:3.3. 19.2] 

Coastal High Hazard Areas. An area wit hin the flood 
haz ard area that is subject to high-ve locity wave act ion, and 
shcn 1n on a Flood Insura nce Rat e Map or other flood hazard 
n1cip c1s Zone\",\ 0, \ E, or Vl -30. 

Code. A standard that is an extensive com pilation of provi­
sions covering broad subject matter or that is suitable for 
adoption into law indep endent ly of other codes and sta ndard s. 

Combusti ble Mater ial. A material that , in the form in 
which it is used and under the conditions anticipated , will 
ignite and burn: a mate. ial that doe s not meet the definition of 
noncombustible . [NFP .\ 54:3.3.64.1] 

Combustion Air. Th e total amount of air provided to the 
space that contains tucl -buming equ ipment. Includes air for 
fuel combustion. dn.it hood dilution , and venti lation of the 
equipment enclosure. 

Combustion Chamber. The portion of an app liance within 
which combustion occ urs. [NFPA 54:3.3.2 1] 

Commercial Fooei Heat-Processing Equipment. 
Eq ipm 1 ~.)U m tood estab lishme nt for heat-proce ssing 
food or uten sils and that produces grea se vapors, steam , 
fumes , smo ke , or odors that are required to be remov ed 
through a local exhaust ve ntilation system. 

Compensating Hood. A hood fo r commercia l food heat ­
processing equi pment that has an outs ide-air sup ply with air 
deliv ered below or within the hood. Where mak eup air is dif­
fused directly into the ex hau st within the hood cavity , it 
becomes a short -circuit hood. 

Compressor , Positive Displacement. A compressor in 
wh ich increase in pre ssure is attai ned by chang ing the inter­
nal vo lume of the compression chamber. 

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

Concealed Spaces. That portion(s) of a build ing behind 
walls, over suspende d cei lings, in pipe chases , attics , and else ­
where whose size might normally range from 1 ¾ inch ( 44 
mm) stud spaces to 8 foot (2438 mm) inter st itial truss spaces 
and that might con tain combustib le mat eria ls such as build ­
ing stmctural members , thermal , e lectrical insulati on, or both , 
and duct ing. Such spaces have somet imes been used as 
HY AC plenwn chambers. 
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Condensate. The liquid pha se produced by condensation 
of a particular gas or vapor. 

Condenser. The part of the syste m de signed to liquefy 
refrigerant vapor by remov al of heat. 

Condensing Appliance. An appliance that condenses part 
of the wate r vapor genera ted by the burning of hydro gen in 
fuel s. 

Condensing Unit. A mechani ca l refrigeratio n system , con­
sisting of one or more power -driven compressors , con densers , 
liquid rece ivers where prov ided , and the regularly furni shed 
accessories that have been factory assemb led and tested prior 
to its installation. 

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

any equipment. 

Confined Space. A room or space having a vo lume less 
than 50 cubic feet per I 000 British thermal units per hour 
(Btu/h) ( 4.83 m3/kW) of the agg regate input rating of a ll 
fuel-burning appliance s installed in thc1t space 

Construction Documents. Plans , specifications,,, ritten , 
grap hic, and pictorial documents pre pared or assembled for 
descr ibing the design, location , and physical characteristics 
of the e lements of a projec t necessary for obtaining a pcnnit. 

Continuous Enclosure. A reco gnized architectural or 
mechanical component of a building 1rnving a fire resistance 
rating as requir ed for the stmcture and whose purpose is to 
enclose the vapor remova l duct for it full length to its tenni­
nat ion point outside the st ructure wit hout any portion of the 
enclosure havin g a fire resistance ratin g css than the required 
value. [NF PA 96:3.3.22.1] 

Continuous Pilot. A p ilot that burns without tumdown 
throughout the entire period that t c boiler is in sen ice, 
whether or not the main burne r is firi n~ 

Continuous Weld. A metal-joining r1ethod t11c1t produces a 
product without v isib le interruption or variation in qua lity. 
[NFPA 96:3.3.15] For the purpose of the definitio n, it specif ­
ica lly include s the exhaust compartment of hoods and welded 
joints of exhaust duct s, yet specifica lly doe s not include fil­
ter sup port frames or appendages inside hoods . 

Conversion Burner, Gas. A uni t co nsisti ng of a burner 
and its controls util iz ing gaseous fuel for installation in an 
appl iance originally utilizi ng another fue l. [NFPA 
54:3.3.17.2] 

Cooling. Air cooling to prov ide a room or space temperature 
of 68°F (20°C) or above. 

I Cooling System. All of the equipment , duct s and compo­
nents, including associated refrigeration , intended or installed 
for the purpose of cool ing air by mechanical means and djs-

1 cha rging suc h air into any room or conditioned space. This 
definition shall not include an evaporative coo ler. 

Cooling Unit. A se lf-contain ed refrigeration system that has 
been factory assemb led tested, and installed with or without 
conditioned air and ducts , without con necti ng any refriger­
ant-contai ning parts. This definition shall not include a 
portable cooling unit or an abso rption unit. 
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Copper Alloy. A homogenou s mixture of two or mor e met­
als in which coppe r is the primary compo nent , suc h as brass 
and bronze. 

Crawl Space. ln a building , an area accessib le by crawling , 
having a cleara nce less than hum an height, for access to 
plumbin g or w iring , storage, etc. 

CSST. An acronym for corrugated stai nle ss stee l tubing . 

206 .0 -D-
Damper. A valve or plate for co ntrollin g draft or the flow of 
gases, incl ud ing air. [NF PA 211:3.3.52] 

Ceiling Radiation Damper. A listed device installed (( 
in a ceiling membran e of a fire-resistance-rated floor­
ceiling or roof-ceiling assemb ly to automatically limit 
the radiative heat transfer through an air inlet /outlet 
opening. [NF PA 5000:3.3.140. l] 

Combination Fire/Smoke Damper. An automatic- (( 
clo si g me tal asse l:-ly co nsisting of one or more lou-
\ ers. blades, ~lats, or, .mes that closes upon dete ction of 
heat or smoke as to rcstt 1ct the passage of flam e and 
smoke. 

Fire Damper. An automa tic -closing meta l assembly 
consisting of one or more .ouvers, blades , slats , or vanes 
that closes upon detection of heat so as to restrict the pas-
sage of flame. I 
Smoke Damper. A dampe r arranged to seal off airflow 
automatically through a pm t of an air duct system so as 
to restrict the passage of sm oke. I 
Volume Damper. A de, ice that , when installed , will 
restrict, retard, or direct the flow of air in any duct , or the 
products of combustion 111 any heat-produ cing eq uip ­
ment. its vent connector.\ Lnt, or chim ney. 

Design Flood Elevation. _ .1c elevation of the "desig n 
iloo <l, ' me udin g ·a ~ c1gh , relat ive to the datum specifi ed 
on the community's legall y de signated flood hazard map. In 
areas de signated as Zone AO, the design flood elevation is 
the elevatio n of the highest ex isting grade of the building 's 
perimeter plu s the depth numbe r (in feet) specified on the 
flood hazar d map. In areas de signate d as Zone AO where a 
depth number is not specified on the map , the depth number 
is taken as being equa l to 2 feet (610 mm) . 

Detection Devices. Electrica l, pneumatic, therma l, 
mechanical , or optical sens ing instruments, or subcomponent s 
of suc h instruments , whose purpose is to cause an automatic 
action upon the occur rence of some preselected event. [NFPA 
96:3.3.17] In the context of this document, the eve nt in ques­
tion could be excessive temperatur e or flame , and the action 
cou ld be the operation of a fire-extinguishing system. 

Dips. Depress ion or cup like places in hori zontal duct runs in 
which liqu ids could accum ulate. 

Direct Gas-Fired Nonrecirculating Industrial Air 
Heater. A nonrecirculating industr ial air heater in whic h all 
the product s of combustion generated by the appliance ar e 
relea sed into the outdoor airstream being heated. [NF PA 
54:3.3.56. l] 
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Direct Gas-Fired Recirculating Industrial Air Heater. 
An air recirculating heater in which all of the produ cts of 
combustio n 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
door s. [NFPA 54:3.3.5 .3] 

Discharge. The final portion of a duct or pipe whe re the 
product be ing conveyed is emp tied or released from confine­
ment ; the termination point of the pipe or duct. [NF PA 
96:3.3. 18] 

Discrete Products in Plenums. Individual, distinct prod­
ucts wh ich are non-continuous such as pipe hangers , duct reg­
iste rs, duct fittings , and duct straps. 

District Heating Plant. A power boiler plant designe d to 
distribute hot wate r or steam to users located off the prem­
ises. 

Draft Hood. A nonadjustab le 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 flue gasl.!s from the 
appliance in the event ot no draft, backdraft or stoppage 
beyond the draft hood. 

(2) Preve nt a back draft from entering the appliance. 

(3) Neutralize the effect of <,tack action of the chimney or 
gas vent upon the operation of the appliance. [Nl·PA 
54:3 .3.31] 

Duct. A tube or cond uit tor transmission of air. fumes. 
vapo rs, or dust. This definit ion shall not include: 

(1) A vent , vent connector , o:-chimney connector. 

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

(3) The air passages of listed :.d i-con tam~d sy:.tl."!tns. 

Duct Furnace. A furnace normally installed in distribution 
ducts of air-conditioning syste ms to supply wann air for heat­
ing. Thi s definition appl ies only to an appliance that , for air 
circulati on, depends on a blower not furni shed as part of the 
furnace . [NFPA 54:3.3.45.3] 

Duct System. A continuous passageway for the transmi s­
sion of air and vapo rs that , in addition to the containm ent 
compo nents themse lves, might include duct fittings, dampers , 
plenums , other items , and air-ha ndlin g equip ment . [NF PA 
96:3 .3.20] 

Ductless Mini-Split System. A heating and cooling 
equipme nt that includes one or multiple indoor evaporato r, 
air handler, or both uni ts, an outdoo r condensing unit that is 
connec ted by refr igerant piping , and electrica l wir ing. A duct­
less mini-spl it sys tem is capab le of cool ing or heating one or 
more rooms without the use of traditional ductwork. 

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

Dwelling Unit. A building or portion thereof that contains 
living facilities, inclu ding provisions for slee ping, eati ng, 
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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 
construc ted , low impe dance elect rica lly condu ct ive path 
desig ned and intended to carry current under groun d-fault 
cond itions from the point of a groun d fault on a wiring sys­
tem to the electrical supply source and that fac ilitates the 
operat ion of the overc urrent protective device or ground-fault 
detec tors. [ FPA 54:3.3.34] I 
Electric Duct Heaters. A heate r located in the a irstrearn 
of a forced-air system where the air-movi ng un it is not pro­
vided as an integra l part of the equipm ent. 

Electric Heating Appliance. A device that produ ces heat 
ene rgy to create a warm environment by the application of 
electric power to resistance elements , refrigerant compres­
sors. or dissnrnhr ·natc rial junctio ns. 

Electrical Code. ·1 1e ational Electrica l Code promulgated 
by the ational Fire Protection Associat ion, as adopted by 
this jurisdiction. 

Emergency Alarm System. A syste m intended to provide 
notification and warnin g of abnorma l conditions and summo n I 
appropriate aid. 

Emergency Control Station. An approved location on the 
premises where signa ls from emerge ncy equipment are 
rcce1, ed. 

Environmental Air Duct. Ducting used for conveyi ng air 
at temperatures not exceeding 250°F ( 121 °C) to or from occu­
pied areas of any occu pancy through other than heati ng or 
air-conditioning systc. ns , suc h as ventil atio n for human 
usage, domestic kitc!1en range exhau st, bathroom exhaust 
ducts , and domestic ty·1e clothe s dryer exha ust ducts. 

Equipment. A gene ral term including mate rials , fitting s, 
devices, appliances, and apparatus used as part of or in con­
nection with installat ions regu lated by this code. 

Evaporative Cooler. A device used for reducin g the sensi­
ble heat of air for coo ling by the process of evapo ration of 
water into an airstrea m. 

Evaporative Cooling System. Equipm ent intende d or 
installed for the purpo se of environmental cooling by an evap­
orative coo ler from whic h the condition ed air is distributed 
through ducts or plenums to the conditioned area. 

Evaporator. Part of a refrigerat ion system in which liquid 
refrigerant is vaporized to produce refr igeration. 

Excess Flow Valve (EFV). A valve designed to activate 
whe n the fuel gas pass ing through it excee ds a prescribed 
flow rate. [NFPA 54:3.3.99.3] 

208.0 - F-
Fabrication Area (Fab Area). An area within a Group H 
Occupancy se micondu ctor fabrication facility and related 
research and development areas in that there are processes 
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involving hazardous production materials. Suc h areas are 
allowed to include ancillary rooms or areas such as dressing 
rooms and offices that are directly re lated to the fab area 
processes. 

Factory-Built Grease Duct Enclosures. A listed fac­
tory-built grease duct syste m evaluated as an enclosure sys­
tem for reduced clearances to combusti bles and as an 
a lternat ive to a duct with its fire-rated enclosure . [NF PA 
96:3.3.22.2.1] 

Field-Applied Grease Duct Enclosures. A listed sys­
tem evaluated for reduced cleara nces to comb ustibles and as 
an alternative to a duct with its fire-rated enc losu re. [NFPA 
96 :3.3.22.2.2] 

Fire Code. The fire code adopted by this ju risd iction. 

Fire Partition. An interior wall or partition of a building that 
separates two areas and serve s to restrict the spread of fue 
but does not qualify as a fire wa ll. 

Fire Resistance Rating. The time , in minutes or hours , 
that materia ls or assemblies have witl stood a fire c:x osurc 
as establis hed in accorda nce with AS rM LI 19 or LL 263. 

Fire-Resistive Construction. Con struction in accordance 
with the requirement s of the building c.ode for the tune period 
specified. 

Fire Wall. A wall separating bui ldings or subdividing a build­
ing to prevent the sp read of the fire and ha\'ing a fire resist­
ance rating and struc tural stabil ity. [ I PA 96:3.3.26] 

Fireplace Stove. A chimney -connected, solid-fucl-buming 
stove (app liance) having part of its fire chamber open to the 
room. 

Flammable Vapor or Fumes. The concentration of flam­
mable constituents in air that excee ds 2) percent of its Lower 
Flammabi lity Limit (LFL). 

Flood Hazard Area. The greater of the following two areas: 

(1) The ar ea within a floodp lain subject to a I percent or 
greate r chance of flooding in any given year. 

(2) The area designated as a flood hazard area on a comm u-
nity's flood hazard map, or otherwise lega lly designated. 

Floor Furnace. A com pletely se lf-contained unit furnace 
suspended from the floor of the space being heated , taking 
air for comb ustion from outsi de this space. [NFPA 
54:3.3.45.5] With means for observ ing flames and lighting 
the appl iance from suc h space. 

Forced-Air Furnace. A furnace equipped with a fan or 
blower that provides the prim ary means for circ ulation of air. 
[NFPA 54:3.3.45.6] 
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Downflow-Type Furnace. A forced-ai r-type furnace 
designed with airflow essentially in a vertical path , dis­
cha rging air at or near the bottom of the furnace. [ FP A 
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 comb ustion. 

Horizontal-Type Furnace. A force d-air-type furnace 
designed with airflow through the furnace , essentially in 
a horizontal path . [NFPA 21 1:3.3.79.3] 

Upflow-Type Furnace. A forced-air-type furnace 
designed wit h airflow esse ntiall y in a vertica l path, dis­
cha rging air at or near the top of the furnace. [NFPA 
21 1:3.3.79.4] 

Fractionation. A change in composition of a blend by pref­
erential evaporat ion of the more volatile component or con­
densation of the less vo latile compo nent. 

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

Fume Incinerators. Devices utilizing intense heat or fu·e 
to break down , oxidize , or both vapors and odors conta ined 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 a ir throug h ducts to spaces 
remote from or adjace nt to the appliance location. [NFPA 
54 :3.3.45 .1] 

Fusible Link. A form of fixec..-temperature heat-detecti ng 
device sometimes employed ro restrain the opera tion of an 
electrical or mechanical cont. ol until its designed tempera­
ture is reached. [NFPA 96:3.3 28] Such devices are to be 
replaced following each operati on. 

Fusible Plug. A device arrangLd to relieve pressure by oper­
ation of a fusible member at a predeterm ined temperature. 

209.0 -G 
Galvanized Steel. A steel thm has been coate d with a thin 
layer of zinc for con·osion protec tion. 

Gas Convenience Outlet. \ ermanently mounted , hand­
operated device providing a means for connecting and dis­
connecting an appliance or an ... ppliance connector to the gas 
sup'Jl) oiping. rNFPA 54:3 3 48 ] I 
Gas Piping. An installation of pipe , va lves, or fittings that 
are used to convey fuel gas, in sta lled on any premises or in a 
building, but shall not include : 

(1) A portion of the service piping . 

(2) An approved piping connect ion 6 feet ( 1829 mm) or less 
in lengt h between an existing gas outlet and a gas app li­
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, whe ther 
individually metered or not. 

Generator. A device equipp ed with a means of heating used 
in an absorption syste m to drive refr igerant out of so lution. 

Gravity Heating System. A heating syste m consisting of 
a gravity -type wann air furnace , together with all air ducts or 
pipes and acces sory apparatus insta lled in connect ion there­
with . 

Gravity-Type Floor Furnace. A floor furnace depend ing 
primarily on circulat ion of air by gravity. This classification 
also includes floor furnaces equipp ed with booster -type fans 
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that do not mate rially restrict free circu lation of air by grav­
ity flow when such fans are not in ope rati on . [NF PA 
2 11:3.3.79. 12.2] 

Grease. Rendered anima l fat , vegetab le shorte nin g, and 
other such oily matter used for the purposes of and resultin g 
from cooking, preparing foods , or both. [NF PA 96:3.3.29] 
Grease might be liberated and entrained with exhaust air or 
might be visib le as a liquid or so lid . 

Grease Ducts. A conta inment system for the transportation 
of air and grease vapors that is de sig ned and installed to 
reduce the possibility of the accumulation of combustible 
condensat ion and the occurrence of damage if a fire occurs 
within the system. [NFPA 96:3.3.20.2] 

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

Grease Filter, Mesh-Type. A filter construction consist ­
ing of a net mad e from inter sect ing strand s wit h a space 
between each stran d. [NFPA 96 3.3.24.2J 

Grease Removal Devices. A system of components 
designed and inte nded to process vapors. gases, or air as it is 
drawn throu gh such devices by collecting the airborne grease 
particl es and concentrati ng them for further action at some 
futur e time , leaving the exi ting air with a lower amount of 
com bust ible matte r. 

Greasetight. Construc ted and performing in such a manner 
as not to permit the passage of grease under nonnal cooking 
conditions. [NFPA 96:3.3.3 .J 

Ground-Source Heat P mp. A term that is applied to a 
var iety of systems that use the ground. groundwater, or sur­
face wate r as a heat so urce ~md sink. The general terms 
includ e ground -coupled (GC HP). groundwater (G\\ HP). and 
surface-water (S WHP) heat ptJnp~ l\:an)- parallel tc1ms exist 
[e.g. , geot herma l heat pump s (GHP), gee-exchange , and 
groun d-source (GS) syste ms] and are used to meet a va riety 
of mark eting or instituti onal needs. 

Grounding Electrode. A con ducting object through wh ich 
a direct connection to earth is established. [NFPA 70: 100(1)] 

210.0 -H-
Hazardous Location. An area or space where comb ustib le 
dust , igni tab le fibers , flammable liquids, vo latile liquids , 
gases, vapors, or mixtures are or may be presen t in the air in 
quantit ies suffi cient to produce explos ive or ignitable mix­
tures. 

Hazardous Process Piping (HPP). A proce ss materia l 
pip ing or tubi ng 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 sub stance and tran sfers it to anothe r portion of the same 
sub stan ce or to a seco nd substance at a higher temperature 
for a beneficial purp ose. 
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Heat (Energy) Recovery Ventilator. A device intended 
to remove air from building s, replace it with outsi de air, and 
in the proce ss transfer heat from the warme r to the co lder 
airstreams. 

Heating Degree Day. A unit , based upon temperature dif­
ference and time, used in esti mating fue l consumption and 
specifyi ng nominal annual heating load of a building. For any 
one day when the mean temperature is less than 65°F ( l 8°C), 
there ex ist as many degree days as there is Fahrenheit degrees 
difference in tempe rature between meari temperature for the 
day and 65°F ( l 8°C). 

Heating Equipment. Inclu des warm a ir furnaces , warm air 
heate rs, combustion products vents , heating air- distribut ion 
ducts and fans , and all steam and hot water piping , toget her 
wit h all control devices and accessories installed as part of, or 
in co nnect ion w ith , any enviro nmental heating sys tem or 
appliance regulated by this code. 

Heating System. A warm air heati ng plant cons isting of a 
heat exc hanger enclosed in a cas ing, from which the heated 
a11 1s d1stnbt.ted t.1.·ougb ducts to various room s and areas. A 
heating system incluaes the outside air, return air, and supp ly 
air sy:-.tem. and all accesso ry apparatus and equip ment 
installed in connection therewith. 

High Limit Control evice. An operating device installed 
and serving as an integr a l compone nt of a deep-fat fryer that 
provides secondary I. 11itation of the grease temperature by 
automatically disconne cting the thermal energy input when 
the temperature lirmt is exceede d. [NF PA 96:3.3.32] 

High Purity Piping . . form of proce ss piping but is usually 
specified for critical clean applicatio ns in the semico nductor , 
pharmaceutical. biotec hnology , chemica l, fiber optic s, food, 
and dairy industries. 

Highside. The parts of a refrigera tion sys tem subjected to 
approximately condens er pre ssure. 

Hood. An ai.-mt .. h device con nected to a mechanical 
exhaust system for collect ing and removing grease -laden 
vapo rs, fumes , smoke , stea m, heat, or odors from co mmer­
cial food heat-processing equipme nt. 

Fixed Baffle. A listed uni tary ex haust hood design 
whe re the grease remova l de vice is a nonremovab le 
assem bly that contai ns an integral fire-act ivate d water ­
wash fire-extingui shin g sys tem listed for this purpose . 
[NFPA 96-20 14:3.3.33. l] 

Type I. A kitchen hood for collecting and remov ing 
grease and smoke . 

Type II. A general kitchen hood for co llecting and 
removing steam, va por , heat, or odors. 

Hot-Water-Heating Boiler. A boiler having a volume 
exceeding 120 ga llons (454 L) , a heat input exceedi ng 200 
000 Btu/h (58.6 kW), or an operat ing temperature exceeding 
210°F (99°C) that provid es hot water to be used externally to 
itself. 

HPM Storage Room. A room used for the sto rage or dis­
pens ing of hazardous production mate rial (HPM ) and that is 
classified as a Gro up H , Divi sion 1, Divisio n 2, Division 3, I 
Divi sion 4, or Division 5 Occupancy. 
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Hydronics. Of or re lating to a heat ing or coo ling system that 
tran sfers ene rgy by circ ulating a fluid through a sys tem of 
pipes or tubing . 

I 
Hydronic System. Relatin g to, or being a sys tem of , heat­
ing or coo ling that involve s the transfer of heat by a circu lat­
ing fluid (suc h as water or vapor). 

211.0 -1-

IDLH (Immediately Dangerous to Life and Health) . A 
conce ntration of airborne contaminant's , normally exp resse d 
in part s per mi llion (ppm) or milli grams per cubic mete r 
(mg/m3), that represe nts the maximum level from wh ich one 
is capab le of esca pin g w ithin 30 minute s without esca pe­
impairing sym ptoms or irreve rsible health effects. This level 
is esta blished by the Natio nal Institute of Occupational Safety 
and Hea lth (NlOS H). 

Incinerator. An app liance or combu stion cha mb er fo r the 
reducti on, by burning , of rubbish, garbage, and other wastes. 
[NFPA 211:3.3.9 1] 

Industrial Heating Equipment . . ncludes appliances. 
device s, or equi pm ent used, or inte.1ded to be used. in an 
industrial , manufa cturi ng, or com mercial occupancy for 
apply ing heat to any mate rial being processed. but shall not 
include water heate rs, bo ilers, or portable equipment used by 
artisans in pursuit of a trade. 

Insanitary Location. An area , space. or room where the 
air is unfit or undes irabl e for c irculation to occupiablc parts 
of a buildin g. 

Interconnected. Mutually assemb led to another component 
in such a manner that the operatio n of one directly affects the 
other or that the contents of one specific duct system arc 
allowed to encounte r or contact the p1oducts being mo\cd by 
another duct syste m. [NF PA 96:3.3.3 4] 

Interlock. A device that senses a limit or off-limit condition 
or improper seque nce of events and shuts down the ortcndm ::, 
or related piece of equ ipment or prevent s proceeding in an 
improper seq uence in order to prevent a hazardous condition 
from developing. 

Intermittent Pilot. A pilot that burn s during light-off and 
wh ile the main burn er is fuin g, and that is shut off with the 
main burner. 

Interrupted Pilot. A pilot that burn s during light-off and 
that is shut off dur ing normal operation of the main burner. 

212.0 - J -
Joint , Brazed. A joint obtained by joining of metal part s 
with alloys that melt at temperatures excee din g 840 °F 
( 449 °C) bu t less than the melting temperature of the part s 
being joined. 

Joint , Compression. A multipi ece joint wit h cup-sha ped 
threaded nuts that, when tightened, comp ress tapered sleeves 
so that they form a tig ht joi nt on the periphery of the tub ing 
they connect. 

Joint , Flanged. One made by bolting together a pair of 
flanged ends. 
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Joint, Flared. A metal-to-me tal compress ion joint in which 
a conica l spread is made on the end of a tube that is com ­
pressed by a flare nut aga inst a mating flare. 

Joint, Mechanical. General form for gastig ht or liquid-tight 
joints obta ined by the joining of part s through a positive hold­
ing mechan ical construction. 

Joint, Press-Connect. A perma nent mechanical j oint con­
sis ting of an e lastome ric seal or an elasto meric sea l and co r­
rosion -res istant grip ring . Th e joint is made w ith a pre ss ing 
too l and jaw or ring approve d by the fitting manufacturer. 

Joint, Soldered. A jo int obtained by the jo ining of metal 
parts wit h metallic mixtures or alloys that melt at a tempera­
ture up to and includin g 840°F (449 °C). 

Joint, Welded. A gastight joi nt obtained by the joining of 
meta l parts in the plastic molten sta te. 

213.0 -K-
<' definition . 

214.0 -L -
Labeled. Eqmpment or materia ls bearing a label of a listing 
agency (accredited confonnit) assess ment body). See Listed 
(Third Party Ce11ificdl. 

LEL (Lower Explosive Limit). See LFL. 

LFL (Lower Flammable Limit or Lower Limit of Flam­
mability). The minmmm conce ntra tion of a substance that 
propagates a flame through a 10mogeneous mixture of the 
substance and air under the spcu fied test conditi ons. Th e LFL 
is sometimes referred to as LcL (Lower Exp losive Limit). 
For the purposes of this dcfiruti n , LFL and LEL are identi­
cal. 

Limited-Combustible Material. Refers to a buildin g con­
sti uc:tion mater .al that docs not comp ly wit h the definition of 
nonco mbu st ible mate rial that , in the form in wh ich it is used , 
has a potential heat va lue not exceeding 3500 Bri tish therma l 
unit s per pound-force (Btu/lb) (8141 kJ/kg) , where tested in 
accordance with NFPA 259, and includes eithe r of the fo l­
lowing: 

( 1) Materials having a stru ctural base of noncom bustib le 
material , with a surfacing not exceeding a thickne ss of 
½ of an inch (3 .2 mm), that has a flame -spread index not 
greater than 50. 

(2) Material s, in the form and thickne ss used, having neither 
a flam e-spread index greate r than 25 nor ev idence of 
cont inued progre ssive combustion , and of such co mpo­
sition that surfaces that would be ex pose d by cuttin g 
through the materia l on any plane would have neither a 
flame-spread index greate r than 25 nor ev idence of con­
tinued progressive combustio n, where tested in acco r­
dance with ASTM E84. 

Line Contact Installation. An insta llation in whic h a fur­
nace is installed so that bu ildin g joist s, studs, or fram ing are 
contacte d by the furnace jacket upon the lines formed by the 
inter section of the jacket sides w ith the top surface. 
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Lineset. A se t of two refri gerant pipes that extends from the 
condenser to the evaporator ( cooling co il) in direct systems, 
co nsisti ng of a suctio n line and a liquid line. 

Liquefied Petroleum Gas (LP-Gas). Means and includes 
a mat er ial composed predomin antl y of any of the following 
hydrocarbons or mixtures of them: propane, prop ylene, 
butanes (normal butane or isobutan e), and butylenes. When 
referenc e is made to liqu efie d petroleum gas in this code, it 
shall refer to liquefie d petro leum gases in either the liqu id or 
gaseo us state. 

Liquefied Petroleum Gas (LP-Gas) Facilities. Liqu e­
fied petrol eum gas (LP -Gas) fac iliti es include tank s, contain­
ers , container valves , regulating equipment, meters, 
appurt enan ces , or any comb ination thereof for the storage and 
suppl y of liquefie d petrol eum gas fo r a buildin g, structure, or 
prem ises. 

Liquid-Tight. Co nstructed and perform ing in such a manner 
as not to permit the pa ssage of liquid at any temp era tur e. 
[NFPA 96:3 .3.35 ] 

Listed (Third Party Ce ified). Equipment or materials 
included in a list publ ished by a listing agency (accredited 
co nformity assessme nt body ) t 11at maintains periodic inspec­
tion of curre nt product ion : listed equipment or materials 
and whose listing stat es either that the equipment or material 
co mpli es with approve d sta.1dards or has been tested and 
found su itabl e for use in a specified manner. 

Listing Agency. An agenc, accredited by an independent 
and aut horita tive confor mi t) assessment body to operate a 
mat erial and produ ct listing and labeling (cc1tification) sys­
tem and that are acce pted b_ the Authority Haying Jurisdic­
tion , which is in the business o1 listing or labeling. The system 
includes initial and ongo ing product testing, a periodic inspec­
tion on cur rent production ot listed ( cc1tificd) products. and 
that make s available a pu b 1shcd report of such listing in 
which specific information 1s included that t.1c 1.1atenal or 
product is in accordance with applicable stan dard s and found 
safe for use in a specific manner. 

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

Low-Pressure Steam-Heating Boiler. A boiler furni sh­
ing steam at pres sures not exceeding 15 psi ( I 03 kPa ). 

Low-Probability Pump. A pump that (a) is perman ent ly 
sea led to prevent atmospher ic rele ase of the pump ed fluid , 
(b) incorporate s a static seal to prevent atmo spheric release of 
the pumped fluid , or (c) incorpo rates not less than two 
sequential dynamic shaft seals and automatically shuts down 
upon failure of any seal to pre vent atmosp heri c release of the 
pump ed fluid. [ASHRAE 15:3] 

Lowside. Refe rs to the part s of a refrigeration system sub­
j ected to approx imate eva pora tor pressur e. 

215.0 -M-
Machinery. The refrigeration equ ipm ent fo rmin g a part of 
the refr igera tion syste m, including , but not limit ed to, the fol-
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lowin g: comp resso rs, conde nsers, liquid receiver s, evapora­
tors, and connecting piping. 

Mechanical Ventilation. Ventilation pro vided by mechan­
ically powere d equipment , such as moto r-driv en fa ns and 
blowers, but not by dev ices such as win d-dri ven h1rbine ven ­
tilat ors and mechanically operated windows. [AS HRA E 
62.1:3] 

Miniature Boiler. A powe r boiler having an internal shell 
diameter of 16 inches (406 mm) or less, a gross volume of 5 
cubi c feet (0. 14 m3) or less, a heat ing surface of 20 square 
feet ( l. 86 m2) or less (not applicable to electric boilers), and 
not exceeding l 00 psi (689 kPa). 

216.0 - N-
Natural Ventilation. Ventilation provided by thermal , wind, 
or diffu sion effect s through doors, window s, or other inten­
tional opening s in the buildi ng. [ASHRAE 62 . l :3] 

Noncombustible Material. As appli ed to buildin g con­
struc:t,on marcrial mea ns a mater ial that in th e form in which 
ll is used is either one of the following : 

( I) A material that. 1."l the fo rm in which it is used and und er 
the conditions anti c ipated , will not ignite, bum, supp ort 
combustion, or rele ase flammable vapors when subjected 
to fire or heat . ~1aterials that are report ed as pa ss ing 
As·1 M E 136 arc c nsidered noncombu stibl e material. 

(2) Material having ,1 structural ba se of noncomb ustible 
material as detirn .. d in item l above , with a surfacing 
material not over 11l of an inch (3 .2 mm) th ick that has a 
flame-spread index not higher than 50 . 

Noncombustible d es not apply to surface finish mat eri ­
als. t\laterial required to be noncombu stible for reduced clear­
ances to flues. heating appliances , or other sources of high 
temperature shall rctcr to material in acco rdance with item I 
dbovc No n:nc1 :al sha ll be classe d as noncombu stible that is 
subject to increase in co mbu sti bility or flam e-s prea d index 
beyo nd the limits herein estab lished , through the effects of 
age, moi sture, or oth er atmo spheric co ndition . 

Nonhazardous Process Piping (NPP). Produ ct ion 
mater ial pipin g or tubing convey ing a liquid or gas that is not 
clas sified as hazardo us produ ctio n material piping . 

217.0 -0-
Occupancy. The purpo se for which a buildin g or part 
thereof is used or intended to be used. 

Occupancy, Nontransient. Occupancy of a dwellin g un it I 
or sleepin g uni t for more than 30 day s. [ASHRAE 62. 1 :3] 

Occupancy Classification. Classifica tion s are define d in 
the bu ildin g code. 

Occupational Exposure Limit (OEL). The time­
weighted average (TWA ) co ncentration fo r a norm al 8-hour 
workday and a 40-hour workweek to which nearly all work­
ers can be repeatedly exposed without adverse effec t, based 
on the OS H A PEL, ACG IH TLV -TW A, TERA OARS ­
WEEL , or co nsi stent va lue. [ASHRAE 34:3] 
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Occupiable Space. An enclo sed space intended for human 

I 
activitie s, exc ludin g spaces that are intended to be occu pied 
occasionally and for short periods of time , such as storage 
rooms , equipm ent rooms , and emerge ncy ex itw ays. 
[ASHRAE 62 .1 :3] 

Open Combustible Construction. Combustible build­
ing construction, including wall , structural framing , roof , roof 
ceiling , floor , and floor-c e ilin g asse mbli es, adjacent to a 
grease duct on three or fewe r sides where one or more sides 
require protect ion in acco rdance with Sect ion 507.4. 

218.0 -P-

Package Boiler. A cla ss of boiler de fined herein and shall 
be a boiler equ ipped and shipped com pl ete with fue l-burn ing 
equipm ent, auto matic controls and accesso ries, and mechan ­
ica l draft equipment. 

PE. Polyethy lene. 

PE-AL-PE. Polye thylene-a luminum - e l ,eth ,Je e 

PE-RT. Pol yethylene of rai sed temp c.Linirc. 

PEL (Permissible Exposure Limit). The time-weighted 
average concentrat ion [set by the U.S. Occupational Safety 
and Health Admini strat ion (OSHA )J for a normal 8-hour 
workday and a 40-hour workweek to which nearly all work­
ers can be repeat edly expo sed withou t adverse effect. Chem­
ical manufacturer s publ ish simil ar recommendations [e.g .. 
acceptable ex posure leve l (AE L), industrial exposure limit 
(lEL), or occu pation al expo sure lim it (OEL). depending on 
the company], generally for substan ct.s for \\hich PEL has 
not been es tablished. [AS HRAE 34 :3 J The maximum per­
mitt ed tim e-weighted average expo sures to be utilized arc 
those publi shed in 29 CFR 19 10.1000 

PEX. Cross-l inked polyet hylene. 

PEX-AL-PEX. Cross-li nked polyet h} lenc-aluminum-cross­
linked polyethy lene. 

Pilot. A burner small er than the main burner that is ign ited 
by a spark or other inde pendent and sta ble ignition source, 
and that pro vides ignition energy requi re d to imm ediate ly 
light off the m ain burn er. 

Piping. The pipe or tub e main s for interco nnectin g the var­
ious parts of a sys tem . Pipi ng include s pip e, tube , flanges, 
boltin g, gaskets , va lves, fittings the pressure-containin g part s 
of other co mp onents such as expansion jo ints, stra iners, and 
devices that serve such purpo ses as mixing , separating, snub­
bing , di str ibuting, meteri ng, or contr ollin g flow , pipe- sup­
portin g fixtures and structural attachments . 

Pitched. To be fixed or se t at a des ired angle or inclination. 
[NFPA 96:3.3.39 ] 

Plenum. An air com partm ent or cham ber including unin ­
habited crawl space areas above a cei ling or below a floor , 
includin g air spaces below raise d floors of comp uter/data pro­
cess ing centers or attic spaces, to one or more duct s are con­
nec ted and that forms part of either the supply- air , return-air , 
or exhau st-air system , other than the occupiable space being 
conditi oned. 
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Plumbing Code. Th e Uniform Plumbin g Code promul­
gate d by the Int ernational As soc iation of Plumbing and 
Me chan ica l Official s, as adopted by this jur isdiction. 

Portable Cooling Unit. A self-contained refrigera ting sys­
tem, not over 3 horsepower (hp) (2.2 kW) rating that has been 
factory asse mbl ed and tes ted , insta lled without suppl y-air 
ducts and without connecting any refrigerant-containi ng 
parts. This definition shall not includ e an absorpt ion unit. 

Portable Evaporative Cooler. An evapora tive coole r that 
discha rges the conditi oned air dir ectly into the conditi one d 
area without the use of duct s and can be read ily transported 
from place to plac e without di smant ling any portion thereof. 

Portable Heating Appliance. A heating applia nce 
designed for enviromnental heating that may have a se lf-con­
tained fue l supply and is not secured or attac hed to a bu ilding 
by any mea ns oth er than by a factory -installed pow er suppl y 
cord . 

Portable Ventilating Equipment. Ventilating equipm ent 
that can be readily transpo rted from place to place without 
d1sn1.1.1t.111,~ ~1 po:twn thuco! and that is not connecte d to a 
duct. 

Power Boiler. A boiler in w 11c.h steam is generate d at pres­
sures exceeding 15 psi ( I 03 k.>a). 

Power Boiler Plant. One o. more power stea m boi lers or 
power hot water boilers and co nnect ing pipin g and vessels 
within the same premises. 

Power Hot Water Boiler (High Temperature Water 
Boiler). A boiler u. ed for heat mg water or liquid to a pres­
sure exceeding 160 psi ( 1103 kP ,i) or to a tempera ture exceed ­
ing 250°F (121°C). 

PP. Polypropylene. 

Pressure, Design. The maxi mum wo rk ing pre ssu re for 
which a specific pm1 of a rcfngc ration system is designed. 

Pressure, Field Test. A test perform ed in the field to pro ve 
syl)t""n ug n""ss. 
Pressure-Imposing Element. A device or portion of the 
equipm ent used for the purp ose of increas ing the pressure of 
the refrigerant va por. 

Pressure-Limiting Device. A pressure -respon sive mech­
ani sm des igned to automatically stop the operation of the 
pre ssure-impo sing element at a predetermined pressure . 

Pressure-Relief Device. A pressure -actuate d va lve or rup ­
ture member or fusib le plug designed to automa tically reliev e 
excess ive pressure. 

Pressure Test. The minimum gauge pre ssure to wh ich a 
spec ific sys tem co mponent is subjected under test conditio n. 

Pressure Vessel (Unfired). A closed conta iner, havin g a 
nomin al interna l d iamete r excee din g 6 inches ( 152 mm) and 
a vo lum e exceeding 11/2 cubi c feet (0.0 4 m3), for liquid s, 
gases, vapor s subjec ted to pres sures excee ding 15 psi ( I 03 
kPa), or steam und er a pressure . 

Pressure Vessel, Refrigerant. A refr igerant-containing 
receptacle that is a portion of a refrigerati on system , but shall 
not include evapora tors, headers, or piping of certa in limit ed 
size and capac ity. 
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Process Piping. Pipin g or tubing that co nv eys liquid or 
gas, which is u sed dire ctly in resea rch , labora tory, or pro­
du ct ion pro cesses. 

Product-Conveying Duct. Du ct ing use d for co nvey ing 
so lid parti culat es, suc h as refuse , dust , fumes , and smoke; liq­
uid particulat e matt er, such as spra y resid ue, mists , and fogs; 
va pors, suc h as vapors from flammable or corrosive liquid s; 
noxious and toxi c gases; and a ir at temp era tur es excee din g 
250°F ( 121 °C). 

Purge. Th e acce ptable metho d of scave nging the comb us­
tion cha mb er, bo iler passe s, and breech ing to remove co m­
bustible gases. 

PVC. Pol yv iny l chloride. 

219.0 -Q-
Qualified. A co mp ete nt and capable perso n or co mpan y that 
has met the req uirem ents and training for a g iven field accept­
ab le to the A utho rity H av ing J t risdicti o 

Quick-Disconnect Device, Fuel Gas. A hand-operated 
dev ice that provide s a mean s for connecting and disconnect­
ing an appliance o r an apph a·1ce connector to a gas supply 
and that is equ ipp ed w ith an dutomatic means to shut off the 
gas suppl y when the de\ ice is disconnected . [NFPA 
54:3 .3.28 .3] 

220.0 - R-
Radiant Room Heater. A room heater designed to transfer 
hea t prim aril y by dir ect radi auon. [ FPA 211 :3.3 .88.2.2] 

Receiver, Liquid. A ves : el permanently connected to a 
refri geratio n sys tem by inlet ,md outlet pipes for storage of 
liquid. 

Recirculating Systems. Syste•11s for control of s•11oke or 
grease-laden va pors from co mm r u:.l c.;ookm g c.; wp m m tl1:1t 
do not exhaust to the out s ide. [ FPA 96:3.3.41] 

Reclaimed Refrigerants. Refr igerants reprocessed to the 
same spec ification s as new refrigera nt s by any means, includ ­
ing d istill ation. Such refrigerants have been chem ica lly ana ­
lyzed to ve rify that th ose spec ificat ion s have bee n met. 
[AS H RAE 15:3] 

Recovered Refrigerants. Refri gera nt s removed from a 
sys tem in any co nditi on w ithout necessar ily testing or pro­
cessing them. [ASHRAE 15 :3] 

Recycled Refrigerants. Refri gerants for which co ntami ­
nant s have bee n reduced by o il separ at ion, remova l of non­
co nden sible gases, and s ing le or mul tiple passes throug h filter 
dri ers or other devices that redu ce moistur e, acidity , and par­
ticulate matter. (ASHRAE 15:3] 

Refrigerant Designation. The unique identify ing alphanu­
mer ic va lue assigned to an indi v idual refr igerant. 

Refrigerant Safety Classifications. Made up of a letter 
(A or B) , that indicates the toxicity c lass , fo llowed by a num­
ber ( l , 2, or 3), that indicates the flammability class. Refr ig­
era nt blends are similarl y clas sified, based on the compos itions 
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at their wo rst cases of fractionation , as separate ly dete rm ined 
for toxicity an d flammability. In some cases , the wo rst case 
of fractionation is the or ig inal formulation. 

Flammability Classification. Refri gera nts sha ll be 
clas sified for flamm ability in accordance w ith one of the 
following: 

Class 1. Refri geran ts that do not show flame prop ­
agat ion w here tested in air at 14.7 pound -fo rce per 
sq uare inch absolu te (psia) ( 101 kPa) an d 140°F 
(60°C). 

Class 2. Refri gera nts hav ing a lower flamm ability 
limit (LFL) of more than 0.00625 pound per cub ic 
foot (lb/ft3) (0 . 1001 2 kg/m 3) at 140°F (60 °C), 14.7 
psia ( l O l kPa) , and a heat of com bust ion of less tha n 
8169 Briti sh thermal unit s per pound (Btu /lb) 
( 1.8988 E+07 J/kg). 

Class 3. Refr igerants that are highly fla mm ab le 
havi ng a LFL of not more than 0.00625 lb/ft 3 

(0 10012 kg 1n3) at l40 °F (60 °C) and 14.7 ps ia (10 1 
ki>,l) or a hLat of combus tion not less than 8169 
Btu lb ( 1.8988 E+07 J/kg). 

Toxicity Classification. Refrig era nt s shall be class i­
fied for the toxicit y in accorda nce with one of the fo l­
lowing: 

Class A. Ref rigera nt s have an occ up at ion al expo­
sure limit (OL L) of not less than 400 part s per mil­
lion (ppm) . 

Class B. Reh igerants have an OEL ofless than 400 
ppm . 

Refrigerati on Machinery Room. A room des ign ed to 
house compressors and refri gera nt press ur e vesse ls. 

Refrigeration Room or Space. A room o r spa ce in w hich 
an cvaporato1 or brine co il is located for the purpose of reduc­
ing o:-controlling the te mpera ture w ithin the room or spa ce to 
less than 68 °1< t20°C). 

Refrigeration System, Absorption. A heat-o perated 
clo sed refrigeration cycle in wh ich a seco ndary fluid, the 
absorbent, absor bs a prim ary fluid , the refri gera nt that has 
been vaporized in the eva pora tor. 

Refrigeration System , Direct. A system in which the 
eva porator or co ndenser of the refr igerati ng syste m is in dir ect 
contact with the air or other substan ces to be coo led or heated. 
[ASHRAE 15:5.l.l] 

Refrigeration System, Indirect. A system in which a sec­
ondar y coolant coo led or heat ed by the refri gera tin g system 
is circulated to the a ir or o ther sub stance to be coole d or 
heate d. indir ect syste ms are distinguished by the metho d of 
appli cation g ive n below. [ASHRAE 15:5. 1.2] 

Indirect Open Spray System. A sys tem in w hich a 
seco ndary coo lant is in dir ect contact with the air or other 
substanc e to be coo led or heated. [AS HRAE 15:5. l.2. l ] 

Double Indirect Open Spray System. A system in 
which the seco ndary sub stance for an indir ect open spray 
sys te m is heated or cooled by the secondary coo lant ci r­
cu lated from a seco nd enclos ure. (AS HRAE 15:5. 1.2.2] 
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Indirect Closed System. A system in which a sec­
ondary coolant pa sses through a close d circ uit in the air 
or ot her sub sta nce to be coo led or heated. [AS HR AE 
15:5 .1.2.3] 

Refrigeration System, Mechanical. A combination of 
interco ru1ected refr igera nt- co ntainin g parts constituti ng one 
closed refrigera nt circ uit in w hich a refrigera nt is circ ulate d 
for the purpo se of ext racti ng heat and in which a co mpr ess or 
is use d for com pressi ng the refr igera nt vapor. 

Refrigeration System, Self-Contained. A comple te fac­
tory-assembled an d tested system that is shipped in one or 
more sec tion s and ha s no refrigera nt- conta inin g part s that are 
joined in the field by other than compa nio n or block va lves. 

Registered Design Professional. An indi vid ual who is 
registered or licensed by the law s of the sta te to perfo rm such 
design wo rk in the juri sdicti on . 

Relief Valve, Vacuum. A device which auto matica lly open s 
or closes for relieving a vacuum with the syste m, depend ing 
on whether the vacuum is above or ~cl o v a rcdctcr · cd 
value. 

Removable. Capab le of being tran stcrrcd to another loca­
tion with a limit ed application of eftot1 and tools. [NFPA 
96:3.3.42] 

Replacement Air. See Air , M akeup 

Residential Building. A buildi nb or portion thereof 
designe d or used for hum an habitatio n 

Riser Heat Pipe. A du ct that ext e.1ds at an angle of 45 
degrees (0.79 rad) from the ho rizo ntal This definition shall 
not includ e any boot connec tion. 

Room Heater. A free stan ding , nonrccessed. environmental 
heating appli ance insta lled in the space being heated and not 
co nn ec ted to ducts. 

Room Heater, Unvented. An urn ented. self-contained~ 
freestanding , nonrecessed , fuel gas-bu rning appli...ncl for fur­
nishing wa rm air by grav ity or fan circ ula tion to the space in 
w hich insta lled , dir ect ly from the heater without du ct co n­
nection. [NF PA 54 :3.3.56.6 ] 

Rupture Member. A pressure -reli ef devi ce that operates by 
the ruptur e of a diaphra gm within the device on a rise to a 
predetermin ed press ure. 

221.0 - 5 -
Seam, Welded. See Joint , Welded. 

Secondary Filtration. Fume incinera tors, the1mal recovery 
unit s, a ir polluti on control devices or other filtr ation media 
installed in ducts or ho ods located in the path of travel of 
exhaust produ cts afte r the initial filtration. 

Self-Contained. Having all esse ntial w orkin g part s , exce pt 
energy and contro l co nnect ions , so co ntained in a case or 
framework that they do not depend on appl iances or fasten­
ings outs ide of the ma chin e. 

Service Corridor. A fully enc lose d passage used for trans­
po rt ing hazar dous produ ctio n materia ls and purp oses other 
than required exit ing. 
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Service Piping. The piping and equipment between the 
street gas main an d the gas piping sys tem inlet that is installed 
by, and is und er the contro l and ma intenance of, the serv ing 
gas supplier . 

Shaft. An inte rior space enclose d by walls or co nstruction 
exte ndin g through one or more stories or basements that con­
nect ope nin gs in suc cessive floors , or floors and roof , to 
accom mod ate e leva tors, dumbw aite rs, mechanical equ ip­
ment , or similar devices to transmit light or ve ntilation air. 

Shaft Enclosure. Th e walls or co nstruc tion formin g the 
boundari es of a shaft . 

Shall. indi ca tes a mandatory requir ement. 

Should. indi cates a recom me ndation or that which is 
advised but not requi red . 

Single Hazard Area. Wh ere two or more haza rd s ca n be 
simultaneou sly invo lved in fir e by reaso n of their prox imi ty , 
as determin ed by the Authority Hav ing Jmi sdiction . [NFPA 
96:3.3.44 ] 

Smoke Detector. An apprO\,e d device that senses v is ible 
or invisible particles of combust ion . 

Solid Cooking Fuel. A solid , organjc , cons umabl e fue l 
such as bnquettes. mesquite. h,,!·dwood , or charcoa l. [NF P A 
96:3.3.45] 

Solid-Fuel Cooking Equipm nt. Cooki ng equipm ent that 
utilizes solid fuel. (Nf PA 96 :3.3.23.2 ] This equipm ent 
includes O\ ens. tandoori charlo <ll pot s , gr ills, broilers , rotis­
series. barbecue pits. or other yp e of cook ing equ ipm en t that 
derh cs all or part of its heat sour ce from the burning of solid 
cooking fuel. 

Solvent. A substance (usuallv liquid ) ca pabl e of di ssolv ing 
or dispersing another subs1 mce; a chemical compound 
designed an<l used to corn ert solidifi ed grease into a liquid 
or semi liquid state in order to !acilitate a cleaning operation. 
[ 'FPA 96·3.3.46] 

park Arrester. A dev ice or met hod that minimi zes the pas­
sage of airborne spa rks and em bers into a plenum , duct , and 
flu e. [NFPA 96:3.3 .48] 

Standard. A docume nt , the majn text of which contains only 
mandatory pro v is ion s usi ng th e wor d "sha ll" to indi cate 
requir emen ts a nd that is in a form genera lly suitable for 
mand atory refere nce by another stand ard or co de or for adop ­
tion into law. No nmandatory provi s ion s sha ll be locate d in 
an ap pendix , footnote, o r fin e-print note and are not to be con­
sidered a part of the requirements of a standard . 

Stationary Fuel Cell Power Plant. A self-conta ined pack­
age or factory-matched packages that co nstitute an automat­
ically operated assembly of integra ted sys tems for ge nera tin g 
use ful electrica l energy and recoverab le energy that is per­
man ently connected and fixed in place. 

Steam-Heating Boiler. A boil er op era ted at pressur es not 
excee din g 15 psi ( 103 kPa) for stea m . 

Strength , Ultimate. Th e highest stre ss level that the co m­
ponent ca n tolerate w itho ut ruptur e. 

System Outdoor Airflow. The rate of outdoor a irfl ow 
requir ed at the ve ntilation syste m outdoor air intake. 
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222.0 -T-

Termination , Duct. The fina l or intended en d portion of a 
duct sys tem that is des igne d and functions to fu lfill the ob li­
gat ions of the syste m in a sa tisfac tory manne r. [NF PA 
96:3.3. l 9] 

Thermal Recovery Unit. A dev ice or series of device s 
whose purpo se is to recla im only the heat co ntent of air , 
vapors, gases, or fluids that are being expelled throu gh the 
exha ust sys tem an d to tran sfer the thermal energy so 
rec la imed to a loca tion whe reby a usefu l purpose can be 
serve d. [NFPA 96:3.3 .49] 

Trained. A person who has beco me profic ient in perform­
ing a skill re liably an d safe ly through in struct ion and prac­
tice /field ex perience acceptable to the Authority Having 
Juri sdiction. [ FPA 96:3.3 .50] 

Transition Gas Riser. A liste d or approved section or sec­
tions of pip e and fittin gs used to convey fuel gas and installed 
in a gas piping sys tem for the purp ose of providi ng a trans i­
tion from belowg round to abO\ eground. 

Trap. A cuplik e or U-s hap cd configuration located on the 
inside of a duct system com ponent where liquids can accu­
mulate. [NFPA 96:3.3.51) 

Type B Gas Vent. A fac tory-made gas vent listed by a 
nationally recog nized testi ng agency for venting listed or 
approved appliances equipp ed to burn only gas. 

Type B-W Gas Vent. A fac.tmy-made gas vent listed by a 
nationally recog nized testi ng agency for venting listed or 
appro ved gas-fi red vented v. ,111 furnaces. 

Type L Gas Vent. A venting system consisting oflisted vent 
pipin g and fitting s for use v. 1th oil-burning appliances listed 
for use with Ty pe Lor with listed gas appliances. 

223.0 - U 
Unit Heater. A heating applia nce designed tor nonresicten ­
tia l space heat ing and equ ipped wit h an integra l means for 
circulati on of air. 

Unusually Tight Construction. Construction where: 

{l) Wall s and cei lings exposed to the outdoors have a con­
tinuou s wate r vapor retarde r w ith a rating of l perm or 
less with openings gasketed or sea led. 

(2) Weather strippin g is on opena ble w indows and doors. 

(3) Caulkin g or sealants are applied to areas such as jo ints 
around w indow and door frames, between so le plates and 
floor s, betwee n wa ll-cei ling jo ints, between wa ll pan els, 
and at penetrat ions for plumbing , e lectr ica l, and gas lines 
and at other opening s. 

Use (Material). The placing in action or making ava ilab le 
for serv ice by ope ning or connecting a conta iner utilize d for 
confine ment of material , whether a so lid , liquid , or gas. 

224.0 - V-
Vacuum. A press ure less than that exerte d by the atmos­
phere. 
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Valve , Pressure-Relief. A pressure-actuate d valve he ld 
closed by a spring or other means and des igned to automati­
cally relieve pressur e in exce ss 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 manuall y operated va lve 
with one inlet that alterna tely can stop flow to either of two 
outlets. 

Valves, Companion or Block. Pairs of matin g stop va lves 
valvin g off sec tions of refrigerat ion sys tems and arranged so 
that these sec tion s may be join ed before opening these valves 
or separat ed after clos ing them . 

Vent, Gas. A passageway co mpo sed of listed factory-built 
compon ents assem bled in accor dance with the manufactur er's 
install ation instructions for conveying vent gases from appli­
ances or their vent connecto rs to the outdoors . [NF P A 
54 :3.3.53] 

Vent Connector, Gas. That porti on of a gas -venting sys ­
te.n that connu.ts a listed gas applian ce to a gas vent and is 
installed within the spnce or area in which the applian ce is 
located. 

Vent Offset. An arra nge ment of two or more fitting s and 
pipe installed for the purpo se of loc ating a vertica l section of 
vent pipe in a different but paralle l plane w ith res pect to an 
adjacent section of ve.l ical ven t pip e. [NFPA 54 :3.3.102] I 
Vented Appliance Categories. 

Category I. An a plian ce that operates with a nonp os­
itivc vent static pressure and with a vent gas temp erature 
that avoids excessi ve con densate product ion in the vent. 
[NFPA 54:3.3.5 ... . l] 
Category II. An .. pp liance that operates wit h a nonpos­
iti, event static pre ssure and with a vent gas temperatur e 
that can cause exc ess ive co ndensate produ ction in the 
vent [Nf P \ "'4 1 3.5. l l.2] 

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

Category IV. An applianc e that operates with a positive 
vent static pressure and with a vent gas temperature that 
can cause exce ssive condensate produ ction in the vent. 
[NFPA 54:3.3.5.11.4] 

Vented Decorative Appliance. A vented applian ce whose 
only function is provid ing an aes thetic effect of flames. 

Vented Wall Furnace. A self-co ntained, vented, fuel gas­
burnin g applian ce compl ete with grill es or equiv alent, 
des igned for incorporation in or permanent attachme nt to the 
stru cture of a build ing and furnishing heated air, circ ulated 
by grav ity or by a fan , dir ectly into the space to be heated 
through openings in the casing. [NFPA 54:3.3.45.7] 

Ventilating Ceiling. A suspended ceil ing contain ing man y 
small apertures throu gh which air , at low pressure , is forced 
downward from an over head plenum dimensio ned by the con­
cealed space betwee n the suspended ceiling and the floor or 
roof above. 
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Ventilation System. All of that equipm ent intende d or 
insta lled for the purp ose of suppl ying air to or removing air 
from, any room or space by mec hani ca l mea ns, other than 
equipm ent that is a portion of an enviro nmental heating, coo l­
ing, abso rption , or eva porative cooling sys tem . 

Venting Collar. The outlet opening of an appliance prov ided 
for connec tion of the vent system. 

Venting System. Th e vent or chimney and its connectors , 
assembled to form a continu ous ope n passageway from an 
applian ce to the outdoors for the purp ose of removing prod­
ucts of com bustion. Thi s definiti on also sha ll include a ven t­
ing asse mbl y that is an integra l part of an appliance. 

Venting System , Gravity-Type. A syste m that depends 
entirel y on the heat from the fuel bein g used to pro vide the 
energy required to vent an appliance. 

Venting System, Power-Type. A system that depends on 
a mech anical device to pro vide a pos itive draft w ithin the 
ventin g syste m. 

Volume, Internal Gross. Th e volu me as determined from 
internal dimen sions of the cont ainer , Y, ith no allowance for 
the vo lume of the internal parts. 

225.0 - W-
Wall Heater. See Vented Wall Furn ,.ce. 

Warm Air Furnace. An env ironm u1tal heating appliance 
des igned or arrange d to discharge heated air through any duct 
or ducts. This defi nition shall not include a unit heater. 

Water Heater or Hot-Water-Hea ting Boiler. An appli­
ance designed prim arily to suppl y hot water for domestic or 
comme rcial purpo ses and equi pped \\ 1th automatic controls 
limitin g wa ter temperature to a maxi 1~rnm of 210°F (99°C). 

226.0 - X-
No definiti ons. 

227.0 -Y-

No defi nitions. 

228.0 -Z-
Zeotropic. Blends com pri sing multipl e compo nent s of dif­
fe rent volatilities that, when used in refri gerat ion cyc les, 
change volumetric com pos ition and saturat ion temp eratures 
as they eva porate or condense at co nstant press ure. 
[ASHRAE 34:3] 
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CHAPTER 3 
GENERAL REGULATIONS 

301.0 General. 

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

301.2 Approval. Equipment or appliance shall be approved 
by the Authority Having Juri sd iction for safe use or comply 
with applicable nationally recognized stan dard s as evidenced 
by the listing and label of an approved agency. A list of 
accepted standards is included in Chapter 17. Defec tive mate­
rials or parts shall be replaced in suc h a manner as not to 
invalidate an approval. 

I 301.3 Design of Equipment. The installer or contractor 
shall furnish satisfactory ev idencl that the appliance 1s con 
structed in accordance with the requirement,; of this code. The 
perm anent ly attached label o! an apprO\ ed agency shall be 
permitted to be accepted as such c, idcnce . 

301.4 Electrical Connections. For equipment regulated 
by this code: 

( 1) Equipment requiring el ctrical connections of more than 
50 volts shall have a pos1 iYe means of disconnect adja­
cent to and in sight from the equipment scn,cd. 

Exception : Other pov. u disconnect means shall be 
acceptable where in accordance with NFPA 70. 

(2) A 120 volt receptacle s 1MII be located within 25 feet 
(7620 mm) of the equip me:it for serYicc and maintenance 
purposes. The rece ptac le outlet shall be on the supply 
side of the disconnect S\\ itch. lbc receptacle need not he 
located on the same levc .is cq ipr ~: t. 

(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 
va lves for applian ces burning oil shall be installed in accor­
danc e with the requirements ofNFPA 31. 

301.6 Personnel Protection. A metal guard shall be pro­
vided around exposed flywheel s, fans , pulley s, belts, and 
moving machinery that are portions of a heating , ventilating , 
or refrigera ting syste m. 

302.0 Materials - Standards and Alternates. 
302.1 Minimum Standards. Listed pipe, pipe fittin gs, 
appliances , appurtenances , equipm ent , materials , and devic es 
used in a mechanical sys tem shall be listed (third-party certi­
fied) by a listing agency (accredite d conformity assessment 
body) as complying with the approved applicable recognized 
stan dards referenced in this code , and shall be free from 
defects . Unless otherwise provided for in this code, materia ls, 
appurtenances , or devices used or entering into the construe-
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tion of mechanical syste ms, or parts thereof, sha ll be submit­
ted to the Authority Hav ing Juri sdiction for approval prior to I 
being insta lled. 

302.1.1 Marking. Each length of pipe and each pipe fit­
ting, materia l, and device used in a mechanical syste m 
sha ll have cast, stamped , or indel ibly marked on it any 
markings required by the applicable referenced standa rds 
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 
stan dard that applies , the product shall be marked with 
the weight and the quality of the product. Material s and 
devices used or entering into the cons truction of mechan­
ical systems , or parts thereof, shall be marked and iden­
tifo:d in a mannu satisfactory to the Authority Hav ing 
Jurisdiction. Suc 11 marking shall be done by the manu­
facturer. Field 111<.rkings sha ll not be acceptable. 

Exceptio n: Ma.k ings sha ll not be required on nippl es 
created from cuttin g and threading of approved pipe. 

302.1.2 Standar s. Standards listed or referred to in 
this ehapta or ot!ler chapters cover materials that will 
conform to the requirements of this code, where used in 
accordance with the limitation s imposed in this or other 
chapters thereof a.1d their listing. Where a standard cov­
ers materials of \'ar ious grades, weights, quality, or con­
figurations, the p 1tion of the listed stan dard that is 
applicable shall be used. Design and materials for spe­
cial conditions or .n aterials not provided for herein shall 
be permitted to be used by special permission of the 
Authority Ha, ing Juri sdiction after the Authority Hav­
ir g J is, i ion 1as been satisfied as to their adequacy. A 
list of mechanical standards that appear in specifi c sec­
tions of this code is referenced in Table 1701.1. Stan­
dard s referenced in Table 1701.1 shall be applied as 
indicated in the applicable referenced sec tion. A list of 
additional approved standards , publication s, practi ces I 
and guides that are not referenced in specific sec tions of 
this code appear in Table 1701.2. I 
302.1.3 Existing Buildings. In existing buildings or 
premises in which mechanical installations are to be 
altered, repaired , or renovated , the Authority Havin g 
Juri sdiction has discretionary powers to permit deviation 
from the provi sions of this code, provi ded that such pro­
posal to deviate is first submitted for proper determina ­
tion in order that health and safety requirements, as they 
pertain to mechani ca l syste ms, 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 
super ior quality , strength , fire resistance , effectiveness , dura­
bility , and safety over those prescribed by this code. Techni­
cal documentation shall be sub mitted to the Authority Having 
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Juri sdiction to demonstrate equivalency. The Authority Hav­
ing Juri sdiction sha ll have the authority to approve or disap­
prove the sys tem , method, or device for the intended purpo se. 

However , the exercise of this discret ionary approval by 
the Authority Having Jurisdiction shall have no effect beyond 
the jurisdictional boundarie s of said Authority Having Juri s­
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 Juri sdiction where 
the subm itted data does not prove equivalency. 

302.2.1 Testing. The Authority Having Juri sdic tion 
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 sta ndards , by an approved 
testing agency at the expense of the applicant. In the 
absence of suc h standards , the Authority Havin g 
Jurisdiction shall have the aut 1orit) to specif\ t 1L 

test proced ure. 

302.2.1.2 Request by the Authority Having 
Jurisdiction. The Author it\ Having Jurisdiction 
shall have the authority to reqmre tests to be made or 
repeated where there is reaso n to believe that a mate­
rial or device no longer is in accordance with the 
requirem ents on which its appwval was based. 

302.3 Alternative Engineered Design. An altcrnatiYc 
engineered desi gn shall comply with t1e intent of the provi ­
sions of this code and shall provide an eqmYalcnt le, cl of 
quality , strength , effectiveness , fire resistance. durability. and 
safety. Material , equipment, or comp nents shall be designed 
and installed in acco rdance with the manufacturer's installa­
tion instruction s. 
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302.3.1 Permit Application. T•1e registered design 
profe ss ional sha ll indicate on the design documents that 
the mechanical syste m, or parts thereof, is an alternative 
engineered design so that it is noted on the construction 
permit applicat ion. The permit and perman ent permit 
records shall indicat e that an alternative engineered 
design was part of the approved installation. 

302.3.2 Technical Data. The registered design pro­
fessional shall submit suffic ient 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 registe red design 
professional shall provide two complete sets of signed 
and sealed des ign documents for the alternative engi­
neered design for submittal to the Authority Ha ving 
Jurisdiction . The design document s shall include floor 
plans of the work. Where appropriate , the design docu­
ments shall indicate locat ion, sizing, and loadin g 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 

Authority Having Juri sd ictio n. The exercise of this dis­
cretionary approval by the Authority Having Juri sdiction 
sha ll have no effect beyond the jurisdictional boundaries 
of sa id Authority H aving Juri sdiction. An alternative 
engineered design so approved sha ll not be considered 
as in accordance with the requir ements, intent, or both 
of this code for a purpose other than that granted by the 
Authority Hav ing Juri sdiction . 

302.3.5 Design Review. The Authority Having Juris­
diction shall have the authority to require tes ting of the 
alternative engineered design in accordance with Section 
302.2. l, including the authority to require an independ ­
ent review of the design docum ents by a registered 
design profes sional selected by the Authority Having 
Juri sdiction and at the expense of the applicant. 

302.3.6 Inspection and Testing. The alternative 
engin eere d design shall be tested and inspected in acco r­
dance with the submitted testing and inspection plan and 
the requirements of this code. 

303.0 Installation . 
303.1 Listed Appliances . .. 1e installatio n of equipm ent 
and appliances regulated by t.1is code sha ll be in accordance 
with the conditions of the listrng, the manufacturer's instal­
lation instructions and this code . The manufacturer 's instal ­
lation and operating instmctw ns shall be attac hed to the 
appliance. Clearances of listut equipment and app lian ces 
from combustible materials shall be as specified in the listing 
or on the ratmg plate. 

303.2 Closet or Alcove Installations. Central heating 
furnaces and boilers installed m closets or alcoves sha ll be 
listed for such installation . Ce•1tral heating furnaces not listed 
for closet or alcO\ c installation sha ll be installed in a room or 
space having a volume not less than 12 times the total vo l­
ume or the ft::-·1acc. Cen -a· 1eating boilers not listed for 
closet or alcove installation shall be installe d in a room or 
space having a volume 16 time s the volu me of the boiler. 
Where the ce iling height of the room or space exceeds 8 feet 
(2438 mm), the vo lume shall be calcu lated on the basis of an 
8 foot (2438 mm) height. 

The installat ion 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 equipm ent and applian ces shall be 
approved by the Authority Having Jurisdiction prior to being I 
installed. Unl isted equipment and appliances shall be installed 
in accordance with the manufacturer's insta llation instruc­
tions and with clearances from comb ustible material s 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 secure ly fastened in place in 
accordance with the manufacturer's installation instructions. 
Supports for appliances shall be designed and constructed to 
sus tain vertical and horizont a l loads within the stress limita­
tions specified in the building code. 
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303.5 Movement. Movement of appl iances with caste rs 
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 , coo ling , ventilating , or refrigerating system is 
installed on the roof of a building or wit hin a building, it shall 
be permanently identified as to the area or space serve d by 
the equipme nt. 

303.7 Liquefied Petroleum Gas Facilities. Containers , 
containe r valves regulating equ ipment , and appurtenance s 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 sha ll have at least a 30 inch 
(762 mm) clearance between the entire service access pane l(s) 
of the app liance and the wa o: t c enc osurc. [. FP 
54:9.4.1.1] 

303.8.1 Load Capac ity. Roofs on which appliances 
are to be installed shall be capable of supporting the addi­
tional load or shall be remforced to support the additional 
load. [NFPA 54:9.4 . l.2 J 

303.8.2 Fasteners. All access locks. screws, and bolts 
shall be of corrosion-resismnt material. [NFPA 54:9.4.1.3 J 

303.8.3 Installation of Appliances on Roofs. 
Appliance s shall be instalkd in accordance with the man­
ufacturer's installation instructions. [NFPA 54:9.4 .2.1 j 

303.8.4 Edge of Roof Clearance. Appliances shall 
be installed on a well -drained surface of the root: At least 
6 feet ( 1829 mm) of cle, rn·1ce shall be available between 
any part of the applianc e and the edge of a roof or simi­
lar hazard, or rigidly fixed tails. guards, parapets. or other 
building structur es at least 42 1.1ches ( .06.., mm) m he.g.1t 
shall be provided on the exposed side. [ FPA 54:9.4.2.2] 

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

( 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 equipm ent platform is 
located more than 30 inche s (762 mm) above 
the roof, floor , or grade below. 

Where guard s or rai ls are installed , they sha ll 
be constructed so as to prevent the passage of a 2 1 
inch (533 mm) diameter ball , res ist the imposed 
loadin g conditions, and shall exte nd not less than 30 
inches (762 mm) beyond each side of the equip ment 
or applia nce. 

Exception: Guards sha ll 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 sha ll 
be provided with the fo llowing: 
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( I) A readily access ible electr ical disconnecti ng means 
withi n sight of the appliance that comp letely de­
energizes the appliance. 

(2) A 120-Y ac grounding-type receptacle out let on the 
roof adjacent to the appliance on the supp ly 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 applia nce or in the passageways to the 
appliance, or where the roof is of a design having a water 
sea l, a suitable platform, walkway, or both shall be pro­
vided above the water line . Such platform(s) or walk­
way(s) sha ll be located adjacent to the appliance and 
control panel s so that the appl iance can be safely serviced 
where water stands on the roof. [NFPA 54:9.4.2.4] 

303.9 Avoiding Strain on Gas Piping. App liances shall 
be supported and connected to the pipin g so as not to exert 
undue strain on the connections . [NFPA 54:9 . 1.17] 

303.10 Clearances. Appliances and their vent connectors 
shall be i sta lled vith clearances from comb ustible material 
so their operation oocs not create a hazard to persons or prop­
erty. Minirmun clcm·ances between combustible walls and the 
back and sides of vari us convent iona l types of app liances 
and their vent connccto are specified in Chapter 8 and Chap­
ter 9. [NFPA 54:9.2.2] Where not provided in this code , listed 
and unlisted equipmen t or applia nces sha ll be installed to 
maintain the reqmred clearances for serv icing and to com­
bustible construction h accordance with the listing and the 
manufacturer's installat ion instruc tions. 

303.10.1 Clearance Reduction. Reduced clearances 
to combustible co nstruction for listed equipment and 
appliances shall comply with the listing and Tab le 
303.10.1. Where permitted by the manufacturer , and not 
provided in this code, reduced clearances to combustible 
construction for unlisted equipment and appliances sha ll 
comply \,ith Ta'Jlc 303.10. 1. 

303.10.1.1 Type I Hood Exhaust System. 
Reduced clearances for Type I exhaust systems shall 
be in acco rdance 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 enclos ures of 
combustib le 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 constructio n for product 
conveying ducts sha ll be in accorda nce with Section 
506.10.3 through Sectio n 506.11.6.3. 

303.10.1.3 Solid-Fuel Burning Appliances. 
For solid-fuel burning appliances, the clearance shall I 
not be less than 12 inches (305 mm) to combustible 
walls and not less than 18 inches (457 mm) to com­
bustible ce ilings. The clearance, after reduction, 
shall be permitted to be less than 12 inches (305 
mm) to combu stible walls and less than 18 inches 
(457 mm) to combustib le cei lings. Solid-fuel burn­
ing appliances listed for lesser clearances shall be 
permitt ed to be installed in acco rdance with the 
manufacturer 's instructions and their listing. 
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303.11 Installation in Commercial Garages. App li­
ances installed in enclosed, basement, and underground park­
ing structu res sha t I be installed in accorda nce wit h NFPA 
88A. [NFPA 54:9.1.11.1] 

303.11.1 Repair Garages. Appliance s installed in 
repair garages shall be installed in acco rdance with 
NFPA 30A. [NFPA 54:9.1.11.2] 

303.12 Installation in Aircraft Hangars. Heaters in air­
craft hangars shall be installed in accorda nce with NFPA 409. 
[NFPA 54:9. 1.12] 

304.0 Accessibil ity for Service. 
I 304.1 General. All appliance s 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 surface s; the replacement 
of fi lters, blowers , motors , burners, controls , and vent con­
nectio ns; the lubrication of mov ing parts whe re nece ssary; 
the adjustment and cleaning of burners and pi lots; and the 

I proper functioning of explosion vents. 1t prO\ 1ded. 1 or «ttJC. 

installation , the passageway and servicmg area adjacent to the 
appliance sha ll be floored . [NFPA 54 9 2.1] 

Unless otherwise specified, not less than 30 inches (762 
mm) in depth, width , and height of working space shall be 
provided . 

Exception: A p latform shall not be n.:quired for unit heaters 
or room heate rs. 

304.2 Sloped Roof. Where equip ment or appliances that 
require service are installed on a roof ha\ ing 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 sen ice side of the 
equipment or appliance. 

304.3 Access to Appliances on Roofs. Appliances 
located on roofs or other elevated loc::.t1ons shall be accessi­
ble. [NFPA 54:9.4.3.1] 

I 304.3.1 Access. Building s of more than 15 feet (4572 
mm) in height shall have an inside means of access to the 
roof unless other means acceptab le 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 perma nent or foldaway inside stair­
way or ladder , termin ating in an enclosure , scuttle , 
or trapdoor. Such scuttles or trapdoor s shall be at 
least 22 inches by 24 inches (559 mm by 610 mm) 
in size, shall open easi ly and safe ly under all condi­
tions, especially snow , and shall be constructed so 
as to perm it 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 acces s openi ng and the edge 
of the roof or similar hazard, or rigidly fixed rails or 

I guards a minimum of 42 inches ( I 067 mm) in height 
shall be provided on the exposed side. Where para­
pets or other building strnctures are utilized in lieu of 

I 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 wa ll. 

(2) Landin gs 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 sha ll be capable 
of supporting a 300 pound ( 136.1 kg) load. 

(5) Toe space shall be not less than 6 inche s ( 152 
mm). 

304.3.2 Permanent Lighting. Permane nt light ing 
sha ll be provided at the roof access. The switch for such 
lightin g sha ll be located inside the bui !ding 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-floor space in whic h an appliance is 
installed shall be accessible through an opening and passage­
way not less than the largest com ponent of the appliance , and 
not les~ than 22 mches by 30 mches (559 mm by 762 mm) . 

304.4.1 Length of Passageway. Where the height of 
the passageway is less than 6 feet ( 1829 mm), the dis­
tance from the passagc\\'a) access to the appliance shall 
not exceed 20 feet ( 6096 mm) measured along the cen­
terline of the passagc\\'a) ~ FPA 54:9.5.1.1] 

304.4.2 Width of Passageway. The passagew ay sha ll 
be unobstructed and sha.l ave so lid flooring not less 
than 24 inches (610 mm) wide from the entrance open­
ing to the appliance. [ FPA 54:9.5.1.2] 

304.4.3 Work Platform., level working platform not 
le~s tban 30 Ill 1cs by 30 mches (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 service d from the 
requir ed access opening. The furnace serv ice side shall 
not excee d 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 I 
installed near the appliance. The switc h controlling the 
luminaire shall be located at the entrance to the passage- I 
way. {NFPA 54:9.5.3} 

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 dwelli ng uni t 
shall be insta lled so that a ll burner s and burner- ignitio n 
devices are located not less than 18 inches ( 457 mm) above 
the floor unle ss listed as flammable vapo r ignition resistant. 
[NFPA 54:9.1.10.1] 
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305.1.1 Physical Damage. Ap pli ances installed in 
garages, wa reho uses, or other areas subject to mechani­
cal damage shall be gua rded against suc h damage by 
being insta lled behind protective barriers or by being e le­
vated or located out of the normal path of veh icles. 

305.1.2 Access from the Outside. Where appliances 
are installe d in a separat e, enclose d space having access 
only from outside of the garage, such appliances sha ll be 
permitted to be installed at floor leve l, providing the 
requ ired co mbu stion air is taken from the exterior of the 
garage. [NF PA 54:9.1.10.3] 

305.1.3 Cellulose Nitrate Plastic Storage. Heating 
equipment located in rooms where cellu lose nitrate plas­
tic is sto red or proces se d shall be in acco rdance with the 
fire code. 

)) 305.2 Pit Location. Wh ere excavat ion is necessary to insta ll 
I an appl iance, the depth shall extend not less tha n 6 inches ( 152 

mm) below and 12 inches (305 mm ) on all s ides of the appli ­
ance , except on the serv ice s1<1e. \\ .rn.h s.1.,ll hm e 30 mchc;s 
(762 mm) . Where the depth of the excavation for either the 
appliance or passagew ay exceeds 12 inches (305 mm). walls 
shall be lin ed with concrete or masonry 4 inches ( 102 mm) 
above the adjoining ground k , cl. 

)) 305.3 Flood Hazard Areas. For buildings located in flood 
hazard areas, heating , ventil ating. air-conditioning. refrige r­
ation , miscellaneous heat- roducing. and energy-utilizing 
equipme nt and app liances shall be elevated at or above the 
elevation in accordance wit h the building code for utilities 
and attendant equipment or the clc,·ation of the lowest floor. 
wh ichever is h igher. 

Exce ption: Equipment and .. pplianccs shall be pcrnuttcd to 
be located below the elevati on in accordance with the build­
ing code for u ti liti es and attendant equipment or the eleva­
tion of the lowest floo r , whi h l.', c.r 1s 111gb r, ;:,10, 1,k d .hJt 
the syste ms are des igned and installed to prevent water from 
entering or accu mul at ing wit hin their co mp onents and the 
systems are co nstructed to resist hydrostatic an d hydrody­
namic load s and stress es, including the effects of buoyancy , 
during the occurre nce of flooding to such elevation. 

)) 305.3.1 Coastal High Hazard Areas. Mechanical 
systems in building s located in coasta l high hazard areas 
shall be in accor danc e with the requi reme nts of Section 
305.3 , and mechanical systems , pipes, and appurtenances 
shall not be mounted on or penetrate through wa lls that 
are intended to breakaway under flood load s in accor­
dance with the building co de. 

)) 305.3.2 Air Exhaust and Intake Openings . Outside 
air exhaust openings and air intake openings shall be 
located at or above the elevation req uired by the building 
code fo r utilities and atten dant equipm ent or the elevat ion 
of the lowest floor, whichever is higher. 

)) 305.4 Elevator Shaft. Unless requ ired for the functionality 
and safety of the elevator system , mechanical sys tem s sha ll 
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 assemb ly, floor-ceiling as sem­
bly, or floor-subfloor assembly where damage resu lts from a 
leaking water heater , a watert ight pan of corrosion-resistant 
mat erials shall be installed beneath the water heater with not 
less than ¾ of an inch (20 mm) diameter drain to an approved 
location. Such pan shall be not less than I½ inch es (38 mm ) 
in depth. 

306.0 Automatic Control Devices. 

306.1 General. Heating appliance s shall be equ ipp ed with 
a listed device or device s that wi ll shut off the fuel supply to 
the main burner or burners in the event of pilot or ignition 
fai lure. L iquefied petroleum gas -ai r-burnin g hea ting appli­
ances sha ll be equipped wi th a listed automatic device or 
devices that w ill shut off the flow of gas to the pilot in the 
event of ignit ion failure. 

Exception: The listed shutoff devices shall not be required on 
range or cooking tops. log lighte rs, lights, or other open ­
burner 1mnua ly o,erat ed appl iances, or listed appliances not 
requiring such devices and specific ind ustr ial app liances as 
apprm ed by the Aut.10r ity Ha ving Juri sdiction. 

Heating applianc1,;: whose manual fuel contro ls are not 
readily accessible from the main portion of the building being 
heated shall be equippe d with remote co ntrols. 

Forced-air and gra vity-type warm a ir furnaces shall be 
equipped with a listcG J ir outlet temperature limi t co ntrol that 
cannot be set for tem peratu res exceedi ng 250 °F (121 °C). 
Such controls shall be I cated in the bonne t or plenum, wit hin 
2 feet (610 mm) oft 1c d ischarge side of the heating element 
of gravity furnaces o. m accordance with the cond itions of 
listing. 

Elcctnc duct her.tc.rs sha ll be equipped with an approved 
automatic reset air out. et temperature lim it contro l that will 
lir1it the outle 1 air te·n eratu re to not exceed 200° F (93 °C). 
1 he elecmc ele menr s of the heater sha ll be equipped with 
fusible links or a manual reset temperature limit control that 
will prevent outle t air temperature in excess of250 °F ( 121 °C). 

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

( l) The name or h·ademark of the manufacture r. 

(2) Th e ap pro ved fuel input rat ing of th e appliance , 
expressed in Btu/h (kW). 

(3) The mode l number or equivalent. 

(4) The ser ial number. 

(5) Instructions for the ligh ting, operation, and shutdo wn of 
the appl iance . 

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

(7) Th e symbo l of an approved agency cert ifying compli­
ance of the equipment with recog nized standard s. 

(8) Requ ired clearances from combustible surfaces on which 
or adjacent to which it is permitted to be mounted. 
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307.2 Electr ic 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 ma nufacturer. 

(2) The model number or equiva lent. 

(3) The serial num ber. 

(4) The electrica l rating in vo lts, amperes (o r watts), and , for 
other than single phase , the number of phase s. 

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

(6) The electrica l rating in volts, amperes , or watts of each 
field -replaceable electrica l com ponent. 

(7) The sy mbol of an approved agency certifying comp li­
ance of equ ipm ent w ith recognized standar ds. 

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

An app liance shall be accompanied by clear and com­
plete insta llation instru ctions, inc luding required clearances 
from combustibles other than mounting or adjacent surfaces, 
and temperature rat ing of fiel d-insta lled ,,. iring connec.ttons 
exceeding l4 0°F (60°C). 

307.3 Heat Pump and Electric ooling Appliances. 
Heat pump s and electric coo ling app lt,rnces shall bear a per­
manent and legible factory-appl ied nameplate on which shall 
appear: 

(I) The name or trademark of the manufacturer. 

(2) The model number or equiva lent. 

(3) The serial number. 

(4) The amount and type of refrigen .nt. 

(5) The factory test pres sures or pre ssures applied. 

(6) The electrical ratin g in volts, amp eres. and. for other than 
sing le pha se, the number of phases. 

(7) The output rating in Btu/h (kW). 
(8) The electr ica l rati ng in volts , am pl-1Cs, or watts of each 

field replaceable electrical component. 

(9) The sy mbol of an approved age ncy certifying comp li­
ance of the equipm ent with recogniz ed standards. 

(10) Required clearances from combustible surfaces on which 
or adjacent to whic h it is permitte d to be mounted . 

An app liance shall be acco mpanied by clea r and com­
plete insta llation instru ct ions, including required clearances 
from combustible other than mounting or adjacent surfaces , 
and temperah ire rating of field -installed wiri ng connection s 
exceeding 140°F (60°C). 

307.4 Absorption Units. Absorption units shall bear a per­
man ent and legib le factory -appli ed nameplate on which shall 
appear: 

( I) The nan1e or trademark of the manufacturer. 

(2) Th e model number or equivale nt. 

(3) The serial number. 

( 4) The amount and type of refrigerant. 

(5) Ho ur ly rating in Bh t/h (kW) . 

( 6) The type of fuel approve d for use wi th the uni t. 

(7) Cooling capacity Btu/h (kW) . 
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(8) Requ ired clearances from combu stible surface s on whic h 
or adjacent to which it is permitt ed to be mounted. 

(9) Th e symbol of an approved agency cert ifying co mpli ­
ance of the equipment w ith recognized standard s. 

308.0 Improper Location. 
308.1 General. Piping or equ ipment shall not be so locate d as 
to interfere with the nonnal use thereof or with the normal oper­
ation and use of windows , doors, or other requi red fac ilities. 

309.0 Workmanship. 
309.1 Engineering Practices. Design, constructio n, and 
workmanship sha ll comply with accepted engineering prac­
tices and shall be of such character as to sec ure the results 
sought to be obta ined by this code. 

309.2 Concealing Imperfections. It shall be unlawful to 
conceal cracks , hol es, or other imperfection s in mat er ials by 
we ldin g, brazing , or so ldering , by using therei n or thereo n 
pain •. \\ d'\, t·1:·. solvent cement, other leak -seal ing or repair 
agent. 

309.3 Installat ion Practices . Mecha nica l systems shall 
be installed in a manner that is in accorda nce with thi s code, 
applicable standards, and the manufacturer 's installation 
instmctions. 

310.0 Condensate Wastes and Control. 
310.1 Condens ate Disposal. Co ndensa te from air wash­
en,. air -cooling coils, condensin g appli ances, and the ove r­
tlov, from evaporative coolers and simila r wa ter-supp lied 
equipment or similar air-conditil ini ng equipment sha ll be co l­
kctcd and discharged to an apprn ved plumbing fixture or dis­
posal area. Where discharge.cl into the drainage system, 
equipment shall drain by means o f an indir ect waste pipe. The 
waste pipe shall have a slope oi not less than Vs inch per foot 
(IO .1 ·11r1 n) or I crcent slo e md shall be of approved co r­
rosion-res istant material not smaller than the outlet s ize in 
accordance with Section 3 10.3 or Section 3 10.4 for air-cool­
ing coils or condensing appliances, respectively. Condensate 
or wastewater shall not drain ove r a public way. 

310.1.1 Condensate Pumps. Where approved by the 
Authority Having Juri sdiction , condensate pumps shall 
be installed in accordance with the manufacturer 's instal­
lation instruction s. Pump disc harge sha ll rise vertically to 
a point w here it is possible to connect to a gravity con­
den sate drain and disc harged to an ap proved dispo sa l 
point. Eac h condensing unit shall be provid ed w ith a sep­
arate sum p and interlocked with the equipment to pre­
ve nt the equipm ent from operating during a failure. 
Separate pump s shall be permitte d to connect to a single 
gravity indir ect waste where equ ipp ed w ith check va lve s 
and approved by the Authority Having Juri sdiction . 

310.2 Condensate Control. Where any equ ipm ent or I 
app liance is installed in a space where damage is capable of 
resulting from condensate overflow , a drain line shall be pro- I 
vided and shall be drained in accordance with Sect ion 310.1. 
An addit ional protec tion method for co nd ensate overflow 
shall be provide d in accordance with one of the fo llowing: 
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( l) A water leve l detecting devic e that wi ll shut off the equip­
ment or appliance in the event the primary drain is blocked. 

(2) An additi onal wa tertight pan of corros ion-res ista nt mate­
rial, with a separat e drain line, install ed beneath the coo l­
ing co il , unit , or the appli ance to catc h the over flow 
cond ensate due to a clogge d prim ary condensate drain. 

(3) An addition al dra in line at a leve l that is high er than the 
primary drain line co nnection of the dra in pan. 

( 4) An additi onal wa tert ight pan of corros ion-res ista nt mate­
rial w ith a wat er leve l detection dev ice installed beneath 
the coo ling coil , unit , or the appli ance to catch the over­
flow condensate du e to a clogge d primary co ndensate 
drain and to shut off the equipm ent. 

Th e additi ona l pan or the additiona l dra in line con­
nection shall be provid ed w ith a drain pipe of not less 
than ¾ of an inch (20 mm) nominal pip e size, discharg­
ing at a point that is read ily observe d. 

310.2.1 Protection of Appurtenances. W here insu­
lation or appurt enance:. ,lre installed \\ here dcnrngc is 
ca pab le ofresu lting from'-• condensate drain pan O\crfitl, 
such installation s shall occur above the rim of the drain 
pan with supports. Where the supports arc in contact with 
the condensate waste , the supports shall be of approved 
co rrosion-res istant material. 

310.3 Condensate Waste Pipe Material and Sizing. 
Cond ensate was te pipes from air-cooling coils shall be sized 
in acco rdan ce with the equ ipment capacity as ~pecified in 
Table 310.3. The mater ial of the piping shall comply with the 
pressure and temp eratur e rafr1g ot the appliance or equip­
ment, and shall be approved for use with the liquid being dis­
charged. 

TABLE 310.3 
MINIMUM CON ENSATE PIPE SIZE 

EQUIPMENT CAPACITY IN MINIMUM COND ENSATE 

TONS OF REFRIGERATION PIPE DIAMETER 
(Inches) .. 

Up to 20 ¼ .. 
21 - 40 .. 
41 - 90 I ¼ .. 
9 1 - 125 l½ 

+-
126-25 0 2 

For SI units: I ton of refrigeration= 3.52 kW, I inch = 25 mm 

The size of con densa te was te pipes is for one uni t or a 
comb ination of unit s, or as reco mmended by the manufac­
tur er. The ca pac ity of was te pip es assum es a Vs inch per foot 
( 10.4 mm/m) or I percent slope, w ith the pip e runnin g three­
quarters fu ll at the follow ing pipe conditi ons: 

DB WB oB T wB 

Outside Air - 20¾± Room Air - 80% 

_ 90°F __ 73°F 75° F =t_§ 2.5 °F 
For SI units: °C = (°F-32)/ l .8 
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Condensate drain sizing for other slopes or othe r condi-
tions sha ll be appro ved by the Auth ority Hav ing Juri sdiction . 

310.3.1 Cleanouts. Cond ensate drain lines shall be 
confi gured or prov ided w ith a cleano ut to p erm it the 
cle arin g of blockag es and for maintenance w ithout 
requiring the dra in line to be cut. 

310.4 Appliance Condensate Drains. Condensate drain 
lines from individ ual condens ing appliances sha ll be sized as 
required by the manufacturer 's instructions. Condensate drain 
lines serving more than one appliance shall be approved by the 
Authori ty Having Jurisdiction prior to installation. 

310.5 Point of Discharge. Ai r-conditionin g cond ensate 
was te pipes shall connect indirectly, exce pt where permitte d 
in Section 3 10.6, to the drain age system throu gh an air gap or 
air brea k to trapp ed and vented rece ptors, dry we lls, leac h 
pits, or the ta ilpiece of plumbin g fixtur es. A cond ensate drain 
sha ll be trapped in acco rdance with the applian ce manufac­
turer 's instruc tions or as approve d. 

on ensa e Waste From Air-Conditioning 
Coils. \\ here the con densa te was te from a ir-co nditi onin g 
coils discharges by d.rc ct co nnection to a lava tory tailpi ece or 
to an appn.n ed accessi ble inlet on a bathtu b overfl ow, the 
connection shall be located in the area contro lled by the same 
person controlling the air-co nditi oned space . 

310.7 Plastic Fitting . Female plastic screwed fittings shall 
be used with plastic ma le fittin gs and plas tic male thr eads. 

311.0 Heating or Co ling Air System. 
311.1 Source. A hc1..t.ng or coo ling air sys tem shall be pro­
vided with return air. outside air , or both . A heating or coo l­
mg air system regulate d by this code and des igned to replace 
required Yentilation s.rnll be arranged to discharge into a con­
<l i tioncd space not less than the amount of outs ide air speci­
fied 111 Chaptc1 4. 

311.2 Air Filters. Air fil ters shall be installed in a heating, 
coo ling, or makeu p air sys tem. Media-ty pe air filt ers shall 
comply w ith UL 900 . Electrostatic and high effic iency par­
ticulate filters shall co mply with Sect ion 936.0 . 

Exceptions: 

( l ) Systems servi ng single gues t rooms or dwe lling unit s 
sha ll not requi re a listed filte r. 

(2) Air filters used in listed app liances and in accordance 
with the manu factur er's instructions. 

311.3 Prohibited Source. Out side or return air for a heat­
ing or cool ing air syste m shall not be taken from the fo llow­
ing locations: 

(l) Less than 10 fee t (3048 mm) in di stance from an appli ­
ance vent outl et, a vent opening of a plumbin g dra inage 
system , or the discharge outlet of an exhaus t fan , un less 
the outlet is 3 fee t (9 14 mm) above the out side-air inlet. 

(2) Less than IO feet (3048 mm) above the surfa ce of an 
abutting public way , sidewalk, stree t, alley, or dri veway. 

(3) A haza rd ous or insani tary loca tion, or a refri gerat ion 
machinery room as defin ed in thi s code. 
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( 4) An area , the volume of which is less than 25 perce nt of 
the entire vol ume serve d by such system , un less there is 
a perm anent opening to an area the volume of which is 
equa l to 25 percent of the entire vo lum e serve d. 

Exception : Such opening s where used for a heating or 
coo ling a ir sys tem in a dwe lling unit shall be permitt ed 
to be reduced to not less than 50 percent of the requir ed 
area , prov ided the balance of the required return air is 
taken from a room or ba ll having not less than three doors 
leading to other rooms serve d by the furna ce. 

(5) A close t, bathroom, toilet roo m, or kitchen. 

(6) Rooms or spaces con tain ing a fuel-burn ing appli ance 
there in . Wh ere such room or space serves as source of 
return -a ir. 

Exceptions: 
( 1) This shall not appl y to fire places , fire place appli ­

ances, res identia l coo king applian ces , dir ect ve nt 
appli ance s, enclosed furn aces, an d domest ic-ty pe 
clothes drye rs installed w ithin the room or space . 

(2) This shall not apply to a grav ity-,)pe or hsted, entcd 
wa ll heat ing or coo ling air system. 

(3) Thi s shall not appl y to a lower-type heating or 
coo ling a ir sys tem installed m accordance with the 
fo llow ing requireme nts: 

(a) Wh ere the re turn air is taken from a room or 
space hav ing a volume c..xcccding l cubic foot 
(0.03 111

3
) for eac h IO Btu h (0.003 kW) fuel 

input rating of fuel-bunli-1g appliances therein . 

(b) Not less than 75 percent o1 the supply air is dis­
charged bac k into the sa-11e room or space . 

(c) Return -air inlets shall not be located within 10 
fee t (3048 mm ) from an <1ppliance firebox or 
draft diverter in the same c:1closcd room or con­
fined space . 

311.4 Return-Air Limitations. Return .1u trom on1.. 
dwe lling unit sha ll not discharge into another dwe lling unit 
through the heating or coo ling a ir system. 

312.0 Plumbing Connections . 
312.1 General. Water suppl y, sanit ary dra inage, and back­
flow protection sha ll be in acco rdance with the plumbin g 
code. 

313.0 Hangers and Supports. 

313.1 General. Pipin g, tub ing, appl iances, and appu rte­
nances sha ll be supporte d in accor dance wit h this code , the 
manu factur er 's insta llation instruct ions, and in accordance 
with the Authori ty Hav ing Juri sdiction. 

313.2 Material. Hangers and anchor s shall be of suffic ient 
strength to supp ort the we ight of the pip e or tubin g and its 
contents. Piping or tubing sha ll be iso lated from incompatib le 
mate rials. 

313.3 Suspended Piping. Suspended piping or tubin g 
shall be supp orted at interva ls not to excee d those shown in 
Table 313.3. 
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313.4 Alignment. Pipin g or tubing shall be supp orte d in 
such a mann er as to maintain its alignment and preve nt sag­
gmg. 

313.5 Underground Installation. Pipin g or tubin g in the 
ground shall be la id on a firm bed for its entire length; where 
other supp ort is otherw ise provided, it shall be appro ved in 
acco rdan ce with Sec tion 302.0. 

313.6 Hanger Rod Sizes. Han ger rod sizes shall be not 
smaller than those shown in Tab le 3 13.6. 

>---

.. 

TABLE 313.6 
HANGER ROD SIZES 

PIPE AND TUBE SIZE 
(Inches) 

½-4 
5 - 8 

10 - 12 

ROD SIZES 
(Inches) 

¾ 
½ 
¾ 

For SI units: I inch = 25.4 nun 

313.7 Gas Piping. Gas piping shall be supp orted by metal 
straps or hooks at 111tcn als not to excee d those show n in 
Table 1310.3.5 . 1. 

314.0 Balancing. 

314.1 General. Heating, vcnt tlatin g, and air -conditionin g 
systems (including hydronic sy stems) sha ll be balanced in 
accordance with one of the follo wing methods: 

(I) AABC National Standards for To tal System Balance 

(2) ACCA Manual B 

(3) ASHRAE 111 

(4) NEBB Procedural Standard s for Tes ting Adju st ing Bal­
ancing of ':..:nYironmcntal Systems 

(5) SMA CNA H VAC Sys tems Test ing, Adju sting, and Bal­
anc mg 

315.0 Louvers in Hurricane Prone Regions. 

315.1 General. Louvers located in areas w ithin hurri ca ne­
prone regions that are wit hin l mile (2 km) of the coasta l mean 
high wa ter line whe re the bas ic w ind speed is I IO miles per 
hour (mi/h) (49.2 mis) or more; or portions of hurricane-prone 
regions where the basic w ind speed is 120 mi/h (53.6 mis) or 
more; or Hawaii, as de scrib ed in ASCE 7 shall be tested in 
accordance with Sectio n 3 15 .1.1 and Section 315 .1.2. 

315.1.1 Testing. Louve rs that protect air intake or 
exh aust open ings sha ll be tes ted in acco rdance w ith 
AM CA 550 for res istance to w ind-dri ven rain . 

315.1.2 Impact Resistance Test. Upon request by the 
Auth ority Hav ing Juri sdiction, louvers prot ecting intake 
and exh aust ventilat ion ducts that are no t fixed in the 
open pos ition and locate d w ithin 30 fee t (9 144 mm) of 
the grade shall be tested for impact res istance in acco r­
dance with AM CA 540. 
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316.0 Protection of Piping , Tubing , Materials , and 
Structures. 

316.1 General. Piping or tubing pass ing under or through 
walls shall be protected from breakage . Pipin g passing 
through or under cinders or other corrosive material s sha ll be 
protected from external corrosion in an approved manner . 
Approved provi sio ns sha ll be mad e for expans ion of hot 
water piping. Voids around pipin g or tubing passing through 
concrete flo ors on the groun d sha ll be seale d. 

316.2 Installation. Piping or h1bing sha ll be insta lled so that 
the piping, tubing , or connections will not be subje ct to undu e 
strai ns or stresses, and provisions shall be made for expan­
sion, contraction , and strucrural settlement. o pipin g or tub­
ing , unless des igned and listed for such use , shall be directly 
embedded in concrete or masonry. No structural memb er 
shall be seriously weakened or impaired by cutti ng, notch ing, 
or otheiwise as define d in the building code. 

316.3 Corrosion, Erosion , and Mechanical Damage. 
Piping or tubing subject to corrosio . e osio . or mecha ical 
damage shall be protected in an apprO\ ed m.umc, . 

316.4 Protectively Coated Pipe. Protcctivcl) coated pipe 
or tubin g sha ll be inspecte a·1d tested, and a visible void, 
damage , or imperfection to t 11c pipe coating shall be repaired 
in an appro ved mann er. 

316.5 Fire-Resistant Construction. Piping. tubing. and 
duct syste m penetrations of f1:c-resistancc-ratc d walls . pa11i­
tions, floors, floor/ceiling as emb lics. roof/ce iling assem blies. 
or shaft enclo sures shall be protec ted in acco rdance with the 
requirements of the building code. 

316.6 Steel Nail Plates. Plastic piping or tubing. copper 
or copper alloy piping or tub 1:ig, and ducts penetrating fram­
ing members to within l 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) (1.2 141 m.n) in thic.kn~ss. The ::-.tcd 
nail plate shall exte nd along the framin g memb er not less than 
l ½ inches (38 mm) beyond the outside diameter of the pip e 
or tubing. 

Exception: See Section 13 10.4.3. 

316.7 Sleeves. Sleeves shall be provided to protect pipin g 
throu gh concrete and masonry walls and concrete floor s. 

Exception : Sleeves shall not be required where opening s 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 
buildin g const ructi on. 

316.7.2 Exterior Walls. In exterio r walls , annular space 
betwe en sleeves and pip es or tubing shall be sealed and 
made watertight , as approved by the Authority Having 
Juri sdiction . A penetration throu gh fire-re sistive con­
struc tion shall be in acco rdan ce with Section 316.S. 

316.8 Firewalls. A pipe sleeve thro ugh a firewall shall have 
the space around the pipe or tubing com plete ly sea led with 
an approved fire-resistive material in accordance with other 
codes. 
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316.9 Structural Members. A strucrural member weak­
ened or impair ed by cutting , notching , or otherwise shall be 
reinforced, repaired , or replaced so as to be left in a safe struc­
tural co ndition in acco rdan ce with the requir ement s of the 
buildin g code . 

316.10 Rodentproofing. Mechanica l system shall be con­
structed in such a marrner as to restrict rodents or vem1in from 
entering a buildin g by following the ductwork from the out­
side into the building. 
316.11 Metal Collars. Ln or on buildings where ope nings 
have been made in walls , floors , or ceilings for the pa ssage of 
ductwork or pip es, suc h openings shall be closed and pro ­
tected by the insta llation of approved metal co llars securel y 
fastened to the adjoining structur e. 

317.0 Trenching, Excavation , and Backfill. 
317.1 Trenches. Trenche s deeper than the footings of a 
building or structure , and paralleling the same, shall be 
loca ted ot less tha 45 degrees (0.79 rad) from the bottom 
exterior c;dge ot the to oti ng, or as approv ed in accordance 
with Section 302.0. 
317.2 Tunneling ana Driving. Tunneling and driving shall 
be permitted to be don e in yards, coui1s, or driveways of a 
building site. Where suffic ient depth is ava ilable to permit, 
tunnels shall be pcn~1itted to be used between open-cut 
trenches. Tunn els shall have a clear height of2 feet (6 10 mm) 
above the pipe and s!1<dl be limited in length to one -hal f the 
depth of the trench, wit h a max imum length of 8 feet (2438 
mm) . \,\'here pipes arc driven, the driv e pipe shall be not less 
than one size l.trgcr t 1cJn the pipe to be laid . 
317.3 Open Trenches. Excavations requ ired to be made for 
the instnllation of a mec hanical syste m or part thereof, within 
the walls of a building. ·ha ll be open trench work and sha ll be 
kept open until it has been inspected , tested , and accepted. 
317.4 Excavations. e xcavations shall be com pletel y back­
fillect as soon after inspec tion as practicabl e. Precaution shall 
be taken to ensure co mpa ctness of backfi ll around pipin g 
without dama ge to such piping. Tren ches shall be backfi lled 
in thin layers to 12 inche s (305 mm) above the top of the pip­
ing with clean earth, which shall not contai n stones, bould ers, 
cinderfi ll, frozen earth, construction debri s, or other materi­
als that will damage or break the pipin g or cause corrosive 
action. Mechanical devices such as bulldozers , graders, etc., 
shall be permitted to then be used to comp lete backfi ll 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 1• 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 

[NFPA 54 :TABLE 10.2.3] 

WHERE THE REQUIRED CLEARAN CE WITH NO PROTECTION FROM APPLIAN CE, VENT CONNECTOR, 

OR SINGLE-WALL METAL PIPE IS: 

36 (INCHES) 18 (INCHES) 12 (INCHES) 9 (INCHES) 6 (INCHES) 

ALLOWABLE CLEARANCES WITH SPECIFIED PROTECTION (INCHES) 

USE COLUMN 1 FOR CLEARANCES ABOVE APPLIANCE OR HORJZONTAL CONNECTOR. USE COLUMN 2 FOR 

CLEARANCES FROM APPLIANCE S, VERTICAL CONNECTOR, AND SINGLE-WALL METAL PIPE. 

TYPE OF PROTECTION 
APPLIED TO AND COVERING 

ALL SURFACES OF COM­
BUSTIBLE MATERIAL 

WITHIN THE DISTANCE 
SPECIFIED AS THE 

REQUIRED CLEARA NCE 
WITH NO PROTECTION 

ABOVE SIDES AND ABOVE SIDES AND ABOVE SIDES AND ABOVE SIDES AND ABOVE SIDES AND 
REAR REAR . REAR REAR REAR 

(COLUMN 1) (COLUMN 2)(CO LUMN 1) (COLUMN 2) (COLUMN 1) (COLUMN 2) (COLUMN 1) (COLUMN 2) (COLUMN 1) (COLUMN 2) 

(I) 3 ½ inch thick masonry 
wall without ventilated 
air space 

(2) ½ of an inch insulation 
board over I inch glass 
fiber or mineral wool 
batts 

(3) 0.024 inch (nominal 24 
gauge) sheet metal over I 
inch glass fiber or min­
eral wool batts reinforced 
with wire on rear face 
with ventilated air space 

(4) 3½ inch thick masonry 
wall with ventilated air 
space 

(5) 0.024 inch (nominal 24 
gauge) sheet metal with 
ventilated air space 

(6) ½ of an inch thick insula­
tion board with ventilated 
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) I inch glass fiber or 
mineral wool bans sand-
wiched between two 
sheets 0.024 inch (nom­
inal 24 gauge) sheet 
metal with ventilated air 
space 

24 

18 

18 

18 

18 

18 

For SI Wlits: I inch= 25.4 nun, °C = (°F-32)/ l .8 

Notes: 

24 

18 12 

12 9 

12 

12 9 

12 9 

12 9 

12 9 

12 9 6 5 

9 9 6 6 5 4 3 

6 6 4 5 3 3 3 

6 6 6 

6 6 4 5 3 

6 6 4 5 3 3 3 

6 6 4 5 3 3 3 

6 6 4 5 3 3 3 

1 Reduction of clearances from combustible materials shall not interfere with combustion air, draft hood clearance and relief, and accessibility of servicing. 
I 2 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. 
3 Spacers and tics shall be of noncombustible material. No spacer or tic shall be used directly opposite the appliance or connector. 

I 4 Where all clearance reduction systems use a ventilated air space, adequate provision for air circulation shall be provided as described. [Sec Figure 303.10.1 (2) 
and Figure 303.10.1 (3)] 

5 At least I inch (25.4 mm) shall be bel\vcen clearance reduction systems and combustible walls and ceilings for reduction systems using a ventilated air space. 
6 Where a wall protector is mow1ted on a single flat wall away from corners, it shall have a minimum I 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. 
7 Mineral wool batts (blanket or board) shall have a minimum density of 8 pounds per cubic foot (lb/ft3) ( 128 kg/m3) and a minimum melting point of I 500°F 

(8 16°C). 
8 Insulation material used as part of a clearance reduction system shall have a thermal conductivity of I British thermal unit inch per hour square foot degree 

Fahrenheit [Btu•in/(h•ft2•°F)] [0.1 W/(m•K)] or less. 
9 At least I 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. I 0.1. 
10 All clearances and thicknesses arc minimum; larger clearances and thicknesses arc acceptable. 
11 Listed single-wall connectors shall be installed in accordance with the manufacturer's installation instructions. 
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GENERAL REGULATIONS 

Notes: 

Construction using combustible 
material, plastered or unplastered 

M 
t 
A 
t 

~~ 
Sheet me"" or ~ 
other protection ~ 

0 Gas equipment 
~ or vent connector 

Yi 

1 A Equals the clearance with no protection specified in Table 802.7 .3.3 and Table 904 .2.2 and in the sections applyi11g to var ious types ofcquipmcnt. 
2 B - Equal s the reduced clearance pcnnincd in accordance with Tabl e 303. 10.1. 
3 The protecti on applied to the constructio n using combustib le material shall extend far enough in each direction to make C equal to A. 

FIGURE 303.10.1(1)1• 2• 3 

EXTENT OF PROTECTION NECESSARY TO REDUCE 
CLEARANCES FROM GAS APPLIANCE OR VENT CONNECTORS 

[NFPA 54: FIGURE 10.3.2.3(a)] 

wan prot8C10f mounied 
w,th aN edges open 

-

Wan protector insta ed in cor ner 

For SI unit s: I inch = 25.4 mm 

Naa °' screw anchor 

Clearance 
reductlOn system 

1 nch noncomoust.tJle 
spacer sucn as SlaCke<I ,-,,asl'lers. 
smal-diameter ppe. tubing. or 
electrical condtAt 

Note: Masonry walls can be attached to combustib le wa lls using wall tics. 
Spacer s shall not be used directly behind appliance or co nnector. 

FIGURE 303.10.1(2) 
WALL PROTECTOR CLEARANCE REDUCTION SYSTEM 

[NFPA 54: FIGURE 10.3.2.3(b)] 
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~~~~- -----; r- ,HH-Corrugated 
metal wall 
ties 

A strip of heavy-gauge steel 7 
used lor added support 

Note : Do not place masonry wall ties d1rectlyJM asonry wall tie 
behind appliance or connector - _ .... -· -

For SI units: I inch = 25.4 mm 

FIGURE 303.10.1(3) 
MASONRY CLEARANCE REDUCTION SYSTEM 

[NFPA 54: FIGURE 10.3.2.3(c)] 
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MATERIALS 

Cast 

Cast-Iron Hubless 

Copper & Copper Alloys 

Steel Pipe for Water 
DWV 
Steel Pipe for Gas 

Schedule 40 PVC and 
ABS 

CPVC 

I CPVC-AL-CPVC 

Lead 

TYPES OF JOINTS 

Lead and Oakum 

Compression Gasket 

Shielded Coupling 

Soldered, Brazed, 
Threaded, or Mechanical 

Threaded or Welded 

Threaded or Welded 

Solvent Cemented 

Solvent Cemented 

TABLE 313.3 
HANGERS AND SUPPORTS 

HORIZONTAL 

5 feet, except 1 O feet where 1 O foot 
lengths are installed 1' 2• 

3 

Every other joint , unless over 4 feet 
then support each joint 1, 2, 3 

Every other joint , unless over 4 feet 
then support each joint 1 • 2, 3, 4 

I½ inches and smaller, 6 feet; 2 
inches and larger, 10 feet 

¾ inch and smaller, 10 feet; I inch 
and larger, 12 feet 

½ inch, 6 feet; ¾ inch and 1 inch, 8 

feet; 1 ¼ inches and larger, IO feet 

All sizes, 4 feet; allow for expansion 
every 30 feet3 

1 inch and smaller, 3 feet; I ¼ inches 
and larger. 4 1cet 

1 
2 inch 5 teer; 3 4 mch. 65 mches; 

I mch. o teet 

Continuous Support 

VERTICAL 

Base and each floor, not to exceed 15 feet 

Base and each floor, not to exceed 15 feet 

Base and each floor, not to exceed 15 feet 

Each floor, not to exceed 10 feet5 

Every other floor, not to exceed 25 feet5 

½ inch, 6 feet; ¾ inch and 1 inch, 8 feet; 
I¼ inches every floor level 

Base and each floor; provide mid-story 
guides; provide for expansion every 30 feet 

Base and each floor; 
prO\ ide mid-story guides 

Base and each floor; 
pro\ ide mid-story guides 

Not to exceed 4 feet 

Steel 

Solvent Cemented 

Wiped or Burned 

Mecha 1 cal In accordance \\ ith standards acceptable to the .\uthority Having Jurisdiction 

PEX 

PEX-AL-PEX 

PE-AL-PE 

PE-RT 

Polypropylene (PP) 

Cold Expansion. Insert 
and Compression 

Metal insert and metal 
comprcs~1on 

Metal insen a 1d metal 
compression 

Insert and Compression 

Fusion weld (socket, butt, 
saddle, electrofusion), 

threaded (metal threads 
only), or mechanical 

For SI unit: I inch = 25.4 mm, I foot = 304 .8 mm 

otcs: 

I inch and smaller, 32 inches: 
11 4 inches and larger, 4 feet 

1 _inch } 14inch 
I inch 

All sizes 98 inches 

1 
2 inch } '4 inch 

I inch 
All sizes 98 inches 

I inch and smaller .32 inches; 
11 ◄ inches and larJer, 4 feet 

I inch and smaller, 32 inches; 
I ¼ inches and larger, 4 feet 

1 Support adjacent to jo int, not to exceed 18 inches ( 457 mm). 
2 Brace not to exceed 40 feet ( 12 192 mm) intervals to prevent horizo ntal movement. 
3 Support at each horiz ontal branch connection. 
4 Hangers shall not be placed on the coupling. 

Base and each floor; 
prO\ ide mid-story guides 

Base and each floor; 
prO\ ide mid-story guides 

Base and each floor; 
pro\ ide mid-story guides 

B1se and each floor; 
prO\ ide mid-story guides 

Base and each floor; 
provide mid-story guides 

5 Vertical water lines shall be permilled to be supported in accordance with recognized engineering principles with regard to expa nsion and contraction , where 

first approved by the Authority Having Juri sdictio n. 
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CHAPTER 4 
VENTILATION AIR 

.... 
)) 

401.0 General. 

401.1 Applicability. This chapter co nta ins requirements for 
venti latio n air suppl y , exhaust, and makeup air req uirements 
for occupiable spaces within a building. Spaces within build­
ing s, exce pt those wi thin a dwelli ng unit in resi dentia l occ u­
pancies where occ upant s are nontra nsient , shall co mpl y with 
Sect ion 402.0 throu gh Section 404.0. Requir ements for ve n­
tilation air rate for dwelling units in residential occ up anc ies, 
where the occupants are nontransient, shall be in accordance 
wit h Section 405.0. 

402.0 Ventilation Air. 

402 .1 Occupiable Spaces. Occupiable spaces listed in 
Ta ble 402.1 sha ll be designe d to :1m t. \ c.milution ( outdom) air 
for occupants in accordance ,vith this chapter. 

402.1.1 Constructio Documents. The outdoor air 
ve ntil ation rate and air istribution assumptions made in 
the design of the ve ntil ation system shall be clearly iden-
tified on the co nstructi on documents . 

402.1.2 Ventilation in Health Care Facilities. 
Mechanical ventila tion ~or health care facilities shall be 
designed and installed in 1ccordance \\ ith this code and 
ASHRAE 170. 

402.2 Natural Ventilati on. Natural ventilation systems 
shall be designed in accord a:1cc with this section and shall 
inc lud e mechanical ve ntilation systems designed in accor­
dan ce w ith Section 403.0 , ScClion 404 .0, or both . 

Exceptions: 

(1) An eng ineered natu ral cntil auon sys "'n h~rc 
appro ved by the Authority Ha ving Jurisdiction need not 
comp ly with Sectio n 402.2. 

I (2) The mechanical ve ntil atio n syste ms shall not be required 
where: 

(a) natura l ventilatio n openings that comp ly with the 
requ irements of Section 402 .2 and are permanently 
open or have contro ls that prevent the openings from 
being closed during periods of expected occupa ncy 
or 

(b) the zone is not served by heati ng or coo ling equ ip-
ment. [AS HRAE 62.1 :6.4] 

402.2.1 Floor Area to be Ventilated. Spaces, or por­
tions of spaces , to be naturally ventil ated sha ll be located 
wit hin a distance based on the ceiling height, as deter­
mined in acco rda nce with Section 402.2.1.1 , Section 
402 .2. 1.2, or Sec tion 402 .2 .1. 3, from operab le wall open­
ing s in accordance w ith the requir ements of Section 
402 .2.2. For spaces with ceilings that are not parallel to 
the floor, the ceili ng heigh t shall be deter min ed in acco r­
dance w ith Section 402.2 . l .4. [AS HRAE 62. 1 :6.4. L] 
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402.2.1.1 Single Side Opening. For spaces with 
operable open ings on one side of the space, the dis­
tance from the operable openi ngs sha ll be no t mo re 
than 2H, where His the ce iling height. [AS HRA E 
62.1 :6.4 .1.1] 

402.2.1.2 Double Side Opening. For spaces 
w ith operable ope nin gs on two opposite sides of the 
space , the distance from the operab le openings shall 
be not mor e than SH, where His the ce iling height. 
[ASHRAE 62. 1 :6.4. 1.2] 

402.2.1.3 Corner Openings. Fo r spaces with 
opera ble open ings on two adjacent si des of a space, I 
the distance from the operab le openings shall be not 
more than SH along a line drawn between the two 
opcnm,:;.s that are farthe st apart. Floor area out s ide 
that line sh,d l com ply wi th Section 402.2.1.1. 
[ASHRAE 62 l :6.4. 1.3] 

402.2.1.4 Ce iling Height. The cei ling height , H, 
to be used in Section 402.2.1.1 through Section 
402.2.1 .3 sha l be the minimum ceili ng height in the 
space . 

Exception: l or cei lings that are increasing in height 
as distance Lorn the openings is increased , the ce il­
ing height slrnll be determined as the average height 
of the ccili.1g within 20 feet (6096 mm ) from the 
operable open ings. [AS HRAE 62. 1 :6.4.1.4] 

402.2.2 Location and Size of Openings. Spaces or 
portio.1s o! spac1.:s to be naturally venti lated shall be per­
manently open to perab le wa ll openings di rec tly to the 
outdoo.s. 1bc ope nab le area sha ll be not less than 4 per- I 
cent of the net occupiable floor area. Wh ere openings are 
covered wi th louvers or otherw ise ob structed , openable 
area sha ll be based on the net free unobstructed area 
through the openin g. Wh ere interior rooms, or portions 
of rooms , witho ut di rect ope nin gs to the out do ors are 
ventil ated through adjoining rooms , the opening between 
rooms sha ll be perman ently unobstructed and have a free I 
area of not less than 8 percent of the area of the interior 
room or les s than 25 square feet (2 .3 m2). [AS HRA E I 
62.1 :6.4.2] 

402.2.3 Control and Accessibility. T he means to 
open required operab le ope nin gs shall be read ily acce s­
sibl e to build ing occ upant s where the space is occ up ied. 
Co ntro ls sha ll be designed to coord inate operation of the 
natural and mechanical ve ntilati on sys tems. [ASHRA E 
62 .1 :6.4 .3] 

402.3 Mechanical Ventilation. Wh ere natural ventilat ion 
is not permitted by this sectio n or the buildi ng code , mechan­
ical ve ntilati on sys tems shall be desig ned , cons tructed , and 
installed to provide a method of suppl y air and exhaust air. 
Mechanical venti lation sys tems shall include control s, man-
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ua l or automatic , that enab le the fan system to operate wher­
ever the spaces served are occupied. The system sha ll be 
designed to maintain minimum outd oor airflow as required 
by Sec tion 403 .0 under any load co ndit ions. 

402.4 Outdoor Air Intake Protection. Required outd oor­
air intakes shall be covered with a scree n having not less than 
¼ of an inch (6.4 mm) openings , an d sha ll have not more than 
½ of an inc h (12 .7 mm) openings . 

402.4.1 Weather Protections. Outdoor a ir intakes 
that are part of the mechanical ventilation system shall be 
designed to manage rain entrainm ent , to prevent rain 
intrusion , and manage wate r from snow in acco rdance 
with AS HRAE 62 .1. 

403.0 Ventilation Rates. 
403.1 General. The design outdoor air intake flow rate for 
a ve nti lat ion syste m shall be determined in accorda nce w ith 
Section 403.2 through Section 403.9.4. 

403.2 Zone Calculations. Venti l.ttion zone parameters 
shall be determined in acco rdan ce \\ ith Section 403.2 . 1 
through Sec tion 403.2.3 fo r eac h vemil ation zone sened by 
the venti lat ion system. [ASHRAE 62 l :6.2.2] 

403.2.1 Breathing Zone Out oor Airflow. rhe out­
door airflow required in the bre athmg zone ( Vhz) of the 
occupiable space or spaces in a cntilation zone shall be 
no t less than the va lue determi ned in accordance with 
Equatio n 403.2.1. 

(Equation 403 .2. l) 

Where: 

A
2 
= zone floor ar ea , the net occupiable floor area of 

the vent ilation zone, squar e feet (m 2). 

P z = zone population, the num ber of co le in the ven­
tilation zone during typical usage. 

R = outdoor airfl ow rate requir ed per person as deter-
p mined from Table 402.1. 

Ra = outdoor airflow rate required per unit area as 
detennined fro m Table 402.1 . [AS HRAE 
62. 1 :6 .2.2.1] 

403.2.2 Zone Air Distribution Effectiveness. The 
zone air distribution effectivenes s (Ez) shall be not 
greate r than the default va lue determined in accordance 
wit h Table 403.2.2. [ASHRAE 62.1 :6.2.2 .2] 

403.2.3 Zone Outdoor Airflow. The zone outdoor air­
flow (V0z) pro vided to the venti latio n zone by the suppl y 
air distribution sys tem sha ll be determ ined in accorda nce 
with Equatio n 403.2.3 . [ASHRAE 62 . l :6.2.2.3] 

(Equation 403.2.3) 

403.3 Single-Zone Systems. For ve nt ilation systems 
where one or more a ir handl ers suppl y a mi xture of outdoo r 
air and recirculated a ir to only one ventilation zone, the out-
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door air intake flow (V01) shall be determ ined in acco rdance 
with Equat ion 403.3. [ASHRAE 62. l :6 .2.3] 

(Equat ion 403.3) 

403.4 One Hundred Percent Outdoor Air Systems. 
For ventil ation systems where one or more air handl ers sup­
ply only outd oo r ai r to one or more ventil ation zones , the out­
door air intak e flow ( V01) sha ll be determi ned in acco rdance 
w ith Equation 403.4. [ASHRAE 62. l :6 .2.4] 

Vot = Lall zones Voz (Equat ion 403.4) 

403.5 Multiple-Zone Recirculating Systems. For ven­
tilation systems where one or more air handl ers suppl y a mix­
ture of outdoor air and recirculated air to more than one 
ventilation zone, the out door air intake flow ( V01) shall be 
determined in acco rdan ce with Sectio n 403.5.1 through Sec­
tion 403 .5 .2 . [A HRAE 62 t ·6 2.5] ... 

403.5.1 Uncorrected Outdoor Air Intake. Th e (( 
uncorrected outdoor air inta ke ( V0 u) flow sha ll be dete r­
mined 111 accordance\.\ ith l.:quation 403.5 .1. [ASHRAE I 
62.1 :6.2.5 . 1] 

(Equation 403.5.1) (( 

J~u D Lall :::one., (Rp•P _) + Lall zones (Ra•Az) 

403.5.1.1 Occupant Diversity. The occupant I 
diversity ratio (D) shall be determined in accorda nce 
with Equation 403.5 1 l to account for var iation s in I 
population within the , cntilation zones served by the 
system . 

(Equatio n 403.5.1. l ) (( 

D = Ps/L all zones Pz 

Where the syste m popul ation (P
5

) is the total 
popul ation in the area served by the system. 

Exception: Alternative metho ds to account for 
occupant diversity shall be permitt ed, provided that 
the resultin g ( V0 u) va lue is not less than that dete r­
mined in acco rd ance wit h Equa tion 403 .5 . 1. 
[ASHRAE 62. l :6 .2 .5.1.1 ] 

403.5.1.2 System Ventilation Efficiency. Th e (( 
system venti lation effic iency (Ev) shall be deter­
mined in accordance with Sect ion 403 .5. 1.3 for the 
simplified procedure or Sectio n 404.0 for the alter­
nate procedure . These procedur es also estab lish zone 
minimum primary airflow rates for VA V systems. 
[ASHRAE 62. 1 :6 .2.5.2] 

403.5.1.3 Simplified Procedure for System 
Ventilation Efficiency. Sys tem ven tilati on effi ­
ciency (Ev) sha ll be determined in accor dance 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] 
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)) 

)) 

[Equation 403.5. l. 3( 1)] 

Ev = 0.88 • D + 0.22 for D < 0.60 

Ev = 0.75 for D 2:: 0.60 [Equ ation 403.5.1.3(2) ] 

403.5.1.4 Zone Minimum Primary Airflow. For 
each zo ne, the minimum prima ry airfl ow ('::pz-min) 
shall be determi ned in acco rdance w ith Eq uat ion 
403. 5 .1.4. [AS HRA E 62 .1 :6.2.5.3.2] 

(Equa tion 403.5. l .4) 

403.5.2 Outdoor Air Intake. The design out door a ir 
intake flow (V01) shall be determin ed in acco rdance with 
Equation 403 .5.2. (ASHRAE 62. 1:6.2.5 .4] 

( q mt' o 403 2 

403.6 Design for Varying Operating Conditions. \'en­
tilation syste ms shall be des igned to be capable of prm iding 
not less than the minim um ventilation rates required in the 
breat hin g zo ne where the zones served by the system are 
occupied, includin g all full and patt-load conditions. The min­
imum outd oo r air intake fl \\ shall be permitted to be less 
than the des ign va lue at p art-load conditions. [ASHRAE 
62. l :6.2.6. l] 

403.6.1 Short-Term onditions. Where it is known 
that peak occ up ancy will be of short duration. ventila­
tion will be varied or interrupted for a short period of 
tim e, or both, th e des ign sh,111 be permitted to be based on 
the averag e conditi ons over a time period ( T) detennined 
by Equation 403.6. l. 

T = 3v/ Vbz (Equation 403.6 . l) 

Whe re: 

T = ave rag ing time period , m inutes. 

v = the vo lum e of the ventila t ion zon e where ave r-
aging is being appl ied, cubic foo t (m3). 

Vbz = the breathin g zone outdoor airflow ca lculated in 
acc ordance with Equ atio n 403.2 .1 and des ign 
va lue of the zo ne population (Pz), cub ic foot per 
minute (C FM) (m3/min ). 

Acce ptable des ign adju stments base d on thi s 
optional prov ision including the follow ing: 

( 1) Zo nes with fluctuat ing occu pancy: The zone popu­
lat ion (Pz) shall be pe rmitte d to be average d ove r 
time (1). 

(2) Zo nes w ith in termi tte n t interrupt ion of suppl y air: 
The average outdoor airflow supp lied to the breath­
ing zo ne ove r tim e (1) sha ll be no t less tha n the 
breat hin g zone outd oo r a irfl ow (Vbz) calcu lated 
us ing Equ atio n 403.2. 1. 
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(3) Syste ms w ith interm ittent closure of the outdoo r air 
intake: Th e average ou tdoor a ir intake ove r tim e (1) 
shall be not less than the mini mum out doo r a ir 
intake (V0 t) calc ulate d using Equation 403.3, Equa­
tion 403 .4, or Eq uat ion 403.5.2. [AS H RAE 
62. l :6 .2.6 .2] 

403.7 Exhaust Ventilation. Exhaust airfl ow sha ll be pro­
vided in accor dance w ith the req ui reme nts in T ab le 403.7. 
Exhaust makeup air sha ll be permitted to be a combinati on 
of out doo r air, rec ircu late d a ir, and transfer air. 

403.7.1 Parking Garages. Exha ust rate fo r park ing 
garages sha ll be in acco rdance wit h Tabl e 403.7. Exhaust 
rate shall not be requ ired for enc lose d parkin g ga rages 
having a floo r area of 1000 squ are fee t (92 .9 m2) or less 
and used for the storage of 5 or less vehicles. 

403.7.2 Enclosed Parking Garages. Mec hanica l 
ve ntilat ion sys tems fo r enc lose d parkin g ga rages shall 
opera te continuously. 

Exceptions: 

(I) Mechanical \ nt ilat ion sys tems shall be permi tted 
to operate mtermi tten tly where the sys tem is 
designed to op erate automat ica lly up on detection of 
vehicle operat ion or the prese nce of occ up ants by 
approved auto matic detect ion dev ices. 

(2) ApproYcd rntomatic ca rbon mon oxi de sensing 
devices, anc. nitroge n diox ide detectors sha ll be per­
mitted to mo ulate the ve ntil ation sys tem to not 
exceed a ma.,11num average of50 parts per million of 
carbon monoxi de, or I part per milljon nitroge n diox­
ide dunng a!1 eight-hour period wit h a conce ntratio n 
of not more t.rnn 200 part s per m illion fo r carbon 
monoxide. 01 5 part s per milli on nitrogen diox ide, 
for a period not excee din g 15 m inut es. Auto matic 
sensing de\ tees installed in modulate d parki ng 
garage vennla tio n syste ms shall be appro ve d in 
accor dance with Sect ion 30 1.2. 

403.8 Dynamic Reset. Th e syste m sha ll be permi tted to 
be des ign ed to rese t the outd oo r air intake flow ( V01) , the 
space or venti latio n zone air flow ( V0z) as operat ing condi-
tions change, or both . [ASHRA E 62. l :6.2.7] I 
403.9 Air Classification and Recirculation. Air shall 
be classified, and its recirc ulatio n sha ll be lim ited in accor- I 
dan ce wi th Sect ion 403.9. 1 throu gh Sec tion 403.9 .4. 
[ ASH RAE 62 .1: 5 . 16] Rec ircul ated air shal l not be taken from 
prohib ited locations in accordan ce with Sec tion 3 11.3. 

403.9.1 Class 1 Air. Rec irculation or tran sfer of C lass 
l a ir to ot her spaces sha ll be pe rm itte d . [AS HRAE 
62.1:5 .16.3. l ] 

403.9.2 Class 2 Air. Recirc ulati on of C lass 2 air wit hin 
the space of orig in shall be permitt ed . Recircu lation or 
transfe r of Class 2 air to other C lass 2 or Class 3 spaces 
sha ll be permitt ed, prov ided the other spaces are used for 
the same or sim ilar purpose or task and invo lve the same 
or similar pollut ant sources as the C lass 2 space . Trans­
fer of C lass 2 air to toilet rooms sha ll be perm itted. Rec ir-
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cu lation or tra nsfer of Class 2 a ir to Class 4 spaces sha ll 
be permitt ed. Class 2 air shall not be recirc ulated or trans­
ferred to C lass 1 spaces. Where using an ene rgy recove r 
dev ice , recirc ulation from leakage , carryove r, or transfe r 
from the exhaust side of the en ergy recovery device shall 
be permi tte d and the rec ircu late d Class 2 air sha ll not 
excee d 10 percent of th e outd oo r air intake flow. 
[ASHRAE 62. l :5. 16.3.2 ] 

403.9.3 Class 3 Air. Rec irculatio n of C lass 3 air w ithin 
the space of or ig in shall be permitt ed . C lass 3 a ir shall 
no t be rec irculated or transfe rred to other spaces . Where 
using an energy recove r dev ice , reci rculation from leak ­
age , carryove r , or transfe r from the exha ust side of the 
energy recovery dev ice sha ll be perm itted and the rec ir­
cu lated Class 3 air sha ll not excee d 5 percent of the out­
door air intake flow. [AS HRAE 62.1:5. 16.3.3] 

403.9.4 Class 4 Air. Class 4 air shall not be recirc u-
1 lated or tran sfe rred to any other space or be rec irculated 

within the space of origin . [AS H RAE 62 I :5. I 6.3.4] 

1
404.0 Alternative Procedure for Multiple-Zone Sys­
tems Ventilation Efficiency. 

404.1 General. This sec tion pr esen ts an alternative proce-

1 

dur e for calc ulating the syste m ventil ation efficiency (Ev> for 
mu ltiple zone rec irculating sys tems thclt shall be used when 
Sect ion 403.5.1.3 is not use d. Th e system\ entilation effi­
c iency shall equal the lowest zo ne ventilation efficiency 
among the ve ntil ation zo nes served by the air handler in 
acco rdance w ith Equ at ion 404.1. (A i-iRAE 62.1 :A 1.3 J 

(Equation 404. l) 

404.2 Average Outdoor Air Fraction. :he average out­
door air fract ion (Xs) for the ventilation sy~tcm l) 1al1 b.., de er­
mined in acco rdance with Equation 404. 2 . 

(Equation 404.2) 

Th e unco rrecte d outdoo r air inta ke ( Vou) sha ll be deter­
mine d in accor dance wit h Sect ion 403.5. 1, and the sys tem 
primary airflow (Vps) shall be dete rmi ne d at the co ndit ion 
anal yze d . (ASHRAE 62.1 :A l.1] 

404.3 Zone Ventilation Efficiency. Th e zone venti lation 
I efficiency (Evz) sha ll be determ ined in acco rdance w ith Sec-

tion 404 .3. l or Sec tion 404.3.2 . (AS HRAE 62. l :Al. 2] 

38 

404.3.1 Single Supply Systems. For single suppl y 
sys tems, where the air suppli ed to a ventil at ion zone is a 
mixtur e of outd oo r air and sys tem-l eve l reci rculated air, 
zo ne ve ntilation effic iency (Evz) sha ll be determ ined in 
acco rdance w ith Eq uation 40 4 .3. 1. Exa mpl es of single 
suppl y sys tems include constan t-vo lume rehea t, single­
duct VA V, single-fan du al-duct, and mult izo ne sys tems. 

(Eq uat ion 40 4.3. 1) 

The ave rage outd oor a ir frac tion for the syste m (Xs) 
sha ll be determ ined in acco rdan ce with Eq uation 404 .2 
and the primary outdoor air fract ion for the zone (Z z) 
sha ll be detennin ed in acco rdan ce w ith Equation 404.f l. I 
(AS HRAE 62. 1:A l. 2. l] 

(Equation 404 .3. l) I 

For VA V sys tems, Vpz is the lowest zo ne pri mary air-1 
flow va lue expec ted at the des ign conditi on ana lyzed . 

404.3.2 Secondary-Recirculation Systems. For 
seconda ry-recirc u lation syste ms where the suppl y ai r or 
a portion the reo f to each ve ntilat ion zone is rec ircu lated 
air (air that has not bee n direc tly m ixed with outdoor air) 
fro m other zo nes, zone venti lat ion effic iency (Evz) shall 
be determ ined in accord ance w ith Equ ation 404.3.2( 1). 
Exam ples of seco nd ary-rec ircul ation sys tems includ e 
dual-fan dual-du ct and fan-powe red mixing-box sys tems, 
and s~ ste ns that 1.1clt.d1.. transfe r fa ns for co nfere nce 
rooms. 

[Equ at ion 404.3.2(1)] 

The system air fract10 ns F 0 , F b• and F c sha ll be 
determined in accordance w ith Equ ation 404.3.2(2), 
Equation 404.3.2(3). and Lquati on 404.3.2(4) . The zone 
primaty air fraction (Ep) shall be dete rmin ed in accor­
dance with Equation 404.1 2(5). For single-zo ne an d sin­
gle-supply systems l:.jJ s.1~tll equal to 1.0. T he zo ne 
secondary recirculation fract ion (Er) shall be determine d 
by the designer based on sys tem config uratio n . The zone 
air distribution cffceti\'enes' (Ez) shall be determin ed in 
accordance with Section 403 .2.2. [ ASHRA E 62. 1 :A 1.2.2] 

F = E +( 1- E )•E a p p r [Equat ion 404.3.2(2)] 

[Equ at ion 404.3 .2(3)] 

[Equation 404.3.2(4)] 

[Equ at ion 404 .3.2(5)] 

Wher e: 

Ep = Prim ary air frac tion: The fract ion of prim ary air in 
the discharge a ir to the ventil ation zo ne. 

E,. = Seco ndary rec irculation fractio n: In sys tems with 
seco ndary rec irculation of return air, the frac tion 
of secon dary reci rcu late d air to the zone that is 
represe ntat ive of average sys tem return air rather 
than air directly recirc ulate d from the zo ne . 

Ev = Syste m ven tilation ef ficie ncy: the effic iency wi th I 
which the sys tem di stributes air fro m the outdoor 
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air intake to the breath ing zone in the ventilation­
critical zone, which requires the largest fraction of 
outdoor air in the primary airstream. 

Evz = Zone ventilation effic iency: The effic iency with 
which the system distributes air from the outdoor 
air intake to the breathi ng zone in any particular 
ventilation zone. 

£
2 

= Zone air distribution effect iveness: A measure of 
the effectiveness of supp ly air distribution to the 
breathing zone. Ez is dete rmined in accordance 
with Section 403.2.2. 

Fa = Supply air fraction: The fraction of supply air to 
the ventilation zone from sources or air outside the 
zone. 

Fb = Mixed air fraction: The fraction of supply air to 
the venti lation zone from fully mixed primary air. 

Fe = Outdoor air fraction: The fraction of outdoor air 
to the venti lation zone from sources of air outside 
the zone. 

V dz ;;;;;; Zone discharge <!ll flow: The expected discharge 
(supply) airflow to the zone that includes primary 
airflow and secondary recirculated airflow. CFM 
(m3/min). 

Vpz ;;;;;; Zone primary ai low: The zone primary aililow 
to the ventilation zone. including outdoor air and 
recirculated air. 

X
5 

= Average outdoor ,tit fraction: At the primary air 
handler , the fractto·1 of outdoor air intake flow in 
the system prima 0 airflow. 

Zpz = Primary outdoor , .. 1 fraction: The outdoor air frac­
tion required in uc primary air supplied to the 
ventilation zone p:-ior to the mtroduction of sec­
ondary recirculat ion air. [ASHRAE 62.1 :A3] 

405.0 Indoor Air Quality for Residential Occupan­
cies. 
405.1 General. Rooms or occupied spaces within residen­
tial occupanc ies, where the occupants are nontransient , shall 
be designed to have mechanical venti lation and exhaust air 
in accordance with Section 405.2 through Section 405 .5. 

405.1.1 Natural Ventilation. Where approved by the 
Authority Having Jurisdiction , natural vent ilation shall 
be permitted for Climate Zone 1, Climate Zone 2, or for 
therma lly conditioned buildings for less than 876 hours 
per year . 

405.2 Ventilation Air Rate. The required mechanical ven­
tilat ion outdoor air rate (Qtot) shall be as calculated in accor­
dance with Equa tion 405.2. 

Exception: For existing building s and where permitted by 
the Authority Having Jurisdiction, the total mechanical ven­
tilation (Qtot) is not required where Qtot is calculated to be 
less than 15 ft3/min (0.007 m3/s). 

(Equation 405.2) 

2021 UNIFORM MECHANICAL CODE 

VENTILAT ION AIR 

Where : 

Q10t = Tot al required ventilation outdoor air rate , CFM 

A floor = Floor area, ft2 

Nbr = umber of bedrooms more than 1 

For SI Units: I cubic foot per minute= 0.00047 m'/s 

405.2.1 Reduced Ventilation Air Rate. Where per­
mitted by the Authority Having Jurisdiction , the mechan­
ical ventilation air rate required in Section 405 .2 shall be 
pennitted to be reduced where an infiltration rate is deter­
mined in accordance with ASTM E779. 

405.3 Bathroom Exhaust. A mechanical exhaust directly 
to the outdoors shall be provided in each room contai ning a 
bathtub , shower , or tub/shower combinat ion. The fan shall 
run intermittently (on demand) or conti nuously. A readily 
accessib le manual control designed to be operated as needed 
or an automatic contro l sha ll be provided for intermittent 
operati0ns 

405.3.1 Exhaust Rate. The exhaust rate shall be not 
less than 50 ft3 111111 (0 .02 m3/s) for intermittent operation 
and 20 ft 1 min (0 009 m3/s) for continuous operation. 

405.4 Kitchen Exha st. A mechanica l exhaust directly to 
the outdoors shall be provided in each kitchen. The fan shall 
nm intermittently (on demand) or continuou sly. A readily 
accessible manual cont rol designed to be operated as needed 
or an automatic cont- ol sha ll be prov ided for intermittent 
operations. 

405.4.1 Exhaust Rate. For intermittent-contro lled 
operations. the exhaust rate shall be not less than l 00 
ft1 min (0.047 m s) for range hoods or 300 tt3/min (0. 141 
m' s) for mccha111cal exhaust fans including downdraft 
appliance::.. For continuou s operated ventilation , the 
exhaust rate shall be not less than 5 air changes per hour 
based on kitc'1cn volume for enclosed kitchens. 

405.5 Ventilation Openings . Occup iable spaces shall be 
provided with a readi ly accessible ventilation opening open­
able to the outdoors. The opening shall be not less than 5 
square feet (0 .464 m2) or 4 percent of the occupied floor area. 
The openable area shall be based on free, unobstrncted area 
through the open ing. 
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TABLE 402 .1 
MINIMUM VENTILATION RATES IN BREATHING ZONE 1• 2 

[ASHRAE 62.1 : TABLE 6.2.2.1] 

OCCUPANCY CATEGORY4 

CORRECT IONAL FACILITIES 

Booking6.vaitino 
Cell 
Day room 
Guard stations 
EDUCATIONAL FACILITIES 

Art classroom 
Classrooms ~ges 5-8) 
Classrooms ~~9 lus 
Com uter lab 
Daycare (through age 4) 
Daycare sickroom 

I Lecture classroomh 
Lecture hall (fixed seatst 
Media center1 

I Multi-use assemblyh 
Music/theater/danceh 
Science laboratories 
University/colleg_e laboratories 
Wood/metal shop 
FOOD AND BEVERAGE SERVICE 

Bars, cocktail lounges 
Cafeteria/fast food dining 
Kitchen ifooking) 
Restaurant dinin rooms 
GENERAL 

Break roomsh 
Coffee stations11 

Conference/meetingh 
Corridorsh 
Occ_!!Piable storage rooms for liquids or gels' 
HOTEL S, MOTELS , RESORTS , DORMITORI ES 

I Barracks slee_ping areash 
Bedroom/living roomh 
Laun.Q!)' rooms, central 
Laundry rooms within dwelling units 

I Lobbies/pre-functionh 
Multipurpose assembly11 

OFFICE BUILDING S 

Break Rooms 
I Main entry lobbiesh 

Occupiable storage rooms for dry materials 
Office s_pace11 

Reception areash 
Telephone/data entryh 
MISCELLANEOUS SPACES 

Bank or bank lobbiesh 
Bank vaults/safe deposit11 

Computer (not printing)11 

Freezer and refrigerated SQaces ~ 50°Ft 
General manufacturing ( excludes heavy 
industrial and __Qrocesses using__fhemic_a_ls,._ 
Pharmacy (pre]. area) 
Photo studios 

PEOPLE OUTDOOR 
Air Rate RP 

(CFM/person) 

7.5 
5 
5 
5 

+ 

+ 

1 
+ 
+ 

AREA OUTDOOR 
Air Rate Ra 

(CFM/ ft2) 

0.06 
0.12 
0.06 
0.06 

10 
10 
10 
10 
10 
10 
7.5 
7.5 
10 
7.5 
10 
10 
10 
lO 

_j_ 

0.18 
0.12 
0.12 
0.12 
0. 18 
0. 18 
0.06 
0.06 
0.12 
0 06 

0.06 
0.18 
0.18 
0.18 

7.5 
7.5 
7.5 
7.5 

5 
5 
5 

5 

5 
5 
5 
5 

7.5 
5 

+ 

0.18 
0.18 
0.1:! 
0.18 

0.06 

0 .06 

0.06 
0.06 

0.12 

\) 06 

0.06 
0.12 
0.12 
0.06 
0.06 

.. 

.. 

.. 

... 

+ 

+-

+ 

DEFAULT OCCUPANT 
DENSITY 3 

(people/100 0 tt2) 

50 
25 
30 
15 

+ 

+ 

+ 

20 
25 
35 
25 
25 
25 
65 
150 
25 
100 

35 
25 
25 
20 

_j_ 

100 
100 
20 
70 

25 
20 

50 

2 

20 
10 
10 
10 
30 
120 

+ 

+ 

+ 

+ 

+ 

5 
5 
5 
5 
5 
5 

0.12 
0.06 

0.06 
0.06 
0.06 
0.06 

L 
50 
10 
2 
5 

L 

7.5 
5 
5 
10 

10 

5 
5 

t 

+ 

0.06 

0.06 

0.06 

0.18 

+ 

.. 

.. 

... 

0.18 7 
0.12 

30 
60 

15 

5 
4 

7 

10 
10 

+ 

+ 

... 

AJA CLASS 

2 
2 
l 
l 

2 
1 
l 
l 
2 
3 

1 
l 
2 
2 
2 

2 
2 
2 
2 

l 
2 

l 
2 
l 

1 

2 
1 
2 

3 

2 
1 
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VENTILATION AIR 

OCC UPANCY CATEGORv4 

Shippinglreceivingb 
Sortin_g,_packing, light assembly_ 
Tel~hone closets 
Transportation waitingh 
Warehousesb 
PUBLIC ASSEMBLY SPACES 

Auditorium seating areah 
Courtroom sh 
Legislative chambersh 
Libraries 
Lobbiesh 
Museums (_children'~ 
Museums/gal leriesh 
Places of religious worshiph 
RESIDENTIAL 

Common corridorsh 
Dwelling uni tr, g. h 
RETAIL 

Sales (except as below) 
Barber shoph 
Beauty and nail salons 
Coin-operated laundries 
Mall common areas11 

Pet sho s animal areas_} 
Supermarketh 
SPORTS AND ENTERTAINMENT 

Bowling alle seating) 
Disco/dance floorsh 
Gambling casinos 
Game arcades 
Gym 2Q9rts arena _(Q!ay are~ 
Health club/aerobics room 
Health club/wei0 ht rooms 
Spectator areash 
Stages, studiosd. h 

Swimming (pool & deckY 

t 

TABLE 402.1 (co ntinued) 
MINIMUM VENTILATION RATES IN BREATHING ZONE 1• 2 

[ASHRAE 62.1: TABLE 6.2.2.1] 

PEOPLE OUTDOOR AREA OUTDOOR 

Air Rate RP Air Rate R8 
(CFM/pe rson) (CFM!ft2) 

10 0.12 
7.5 

t-
0.12 

_J=_ 7.5 0.06 
10 0.06 

5 -1= 0.06 
5 0.06 
5 0.06 

t-

5 + 0.12 
5 0.06 

7.5 
t-

0.12 .. 
7.5 0.06 
5 0.06 

0.06 

5 0.06 

7.5 0.12 
7.5 0.06 
20 0.12 
7.5 0.12 
7.5 0.06 
7.5 0.18 
7.5 0.06 

10 0.12 
20 0,06 
7.5 0.18 
7.5 0.18 
20 0.18 
20 0.06 
20 0.06 
7.5 0.06 

I 0.06 
0.48 

DEFAULT OCC UPANT 
DENSITY 3 

(peop le/1000 ft2) 

2 
7 

100 

150 
70 
50 
10 

150 
40 
40 
120 

See footnoter 

15 
25 
25 
20 
40 
10 
8 

40 
100 
120 
20 
7 

40 
10 

150 
70 

For SI units: I cubic foot per minute= 0.0283 mJ/min, I square foot = 0.0929 m2 

Notes: 

AIR 
CLASS 

2 
2 
I 
I 
2 

2 
2 
2 
2 
I 
2 

2 
I 
I 
2 
2 
2 

2 

1 This table applies to no-smoking areas. Rates for smoking-pcnnittcd spaces shall be dctcnnincd using other methods. 

1
2 Volumetric airflow rates arc based on dry air density of 0.075 pounds of dry air per cubic foot (lbda/fP) ( 1.20 I kgda/mJ) at a barometric pressure of I atm 

( 10 I kPa) and an air temperature of 70°F (21 °C). Rates shall be permitted to be adjusted for actual density. 
3 The default occupant density shall be used where actual occupant density is not known. 
4 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 OTES FOR TABLE 402.1 
a 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 hannful emissions. 
c Rate docs not al low for hwnidity control. .. Deck area" refers to the area surrounding the pool that is capable of being wetted during pool use or when the 

pool is occupied. Deck area that is not expected to be wetted shall be designated as an occupancy category. 
d Rate docs not include special exhaust for stage effects such as dry ice vapors and smoke. 
e 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. 
f Default occupancy for dwelling units shall be two persons for studio and one-bedroom units, with one additional person for each additional bedroom. 
g Air from one residential dwelling shall not be recirculated or transferred to other spaces outside of that dwelling. 

I 11 Ventilation air for this occupancy category shall be pennittcd to be reduced to zero where the space is in occupied-standby mode. 
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TABLE 403.2.2 
ZONE AIR DISTRIBUTION EFFECTIVENESS 1, 2, 3, 4, 5 

[ASHRAE 62.1 : TABLE 6.2.2.2] 

AIR DISTRIBUTION CONFIGURATION 

Ceiling supply of cool air. 
Ceiling supply of warm air and floor return. 
Ceiling supply of warm air 15°F or more above space temperature and ceiling return. 
Ceiling supply of warm air less than 15°F above space temperature and ceiling return provided that the 150 feet per 
minute (fpm) supply air jet reaches to within 4.5 feet of floor level. 
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 
more above the floor. 
Floor supply of cool air and ceiling return, provided low-velocity displacement ventilation achieves unidirectional flow 
and thermal stratification, or underfloor air distribution systems where the vertical throw is 50 fpm or less at a height of 
4.5 feet above the floor. 
Floor supply of warm air and floor return. 
Floor supply of warm air and ceiling return. 
Makeup supply drawn in on the opposite side of the room from the exhaust, return, or both . 
Makeup supply drawn in near to the exhaust, return, or both locations. 
For SI units: °C = (°F-32)/l .8, 1 foot per minute= 0.005 m/s, 1 foot = 304.8 mm 
Notes : 
1 "Cool air" is air cooler than space tcmpcratl c 
2 "Warm air" is air warmer than space tcmpc1 iturc 
3 "Ceiling supply" includes any point above t.1c brcathmg ,one. 
4 "Floor supply" includes any point below the brcathmg zone. 

Ez 

1.0 
1.0 
0.8 

1.06 

~ 
1.0 

1.2 

1.0 
0.7 
0.8 
0.5 

5 As an alternative to using the above values, E_ shall be pcrnutted to be regarded a~ equal to aJr change effcctl\·enc~~ determined in accordance with ASHRAE 
129 for air distribution configurations except u111direet1onal tlm\. 

6 For lower velocity supply air, Ez = 0.8 
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OCCUPANCY CATEGORY8 

Arenas2 

Art classrooms 

Auto repair rooms 1 

Barber shops 
Beauty and nail salons 
Cells with toilet 
Copy, printing rooms 
Darkrooms 
Educational science laboratories 
Janitor closets, trash rooms, recy­
cling 
Kitchens - commercial 
Kitchenettes 
Locker rooms for athletic, indus­
trial and health care facilities 
Other locker rooms 
Shower rooms7•10 

Paint spray booths 
Parking garages3 

Pet shops (animal areas) 
Refrigerating machinery room.,' 

Residential - kitchens 7 

Soiled laundry storage rooms 
Storage rooms, chemical 
Toilets - private5• 9 

Toi lets - public4· 9 

Woodwork shop/classrooms 

TABLE 403.7 

MINIMUM EXHAUST RATES 
[ASHRAE 62.1: TABLE 6.5] 

EXHAUST RATE (CFM/un lt) EXHAUST RATE (CFM/ft2
) 

0.50 

20 50 

50 100 

25 50 

50 70 

0.70 
1.50 
0.50 
0.60 
1.00 
0.50 
1.00 
1.00 

1.00 

0.70 
0.30 

0.50 

0.25 

0.75 

0.90 

1.00 

1.50 

0.50 
For SI units: I cubic foot per minute 0.02S3 m mm. I square foot 0.0929 m~ 

otes: 
1 Stands where engines arc run shall 'la, c cxh:it1'I S) :..tern:-111at c1 cctl) etmncc· to the e•1g1·1c cx:-tatht a,.,d., c, ent escape of fumes. 

VENTILATION AIR 

AIR CLASS 

I 

2 

2 
2 
2 
2 
2 
2 
2 

3 

2 
2 

2 

2 
2 
4 
2 

2 
3 
2 
3 
4 
2 
2 
2 

2 Where combustion equipment is 111t.:nt1...J to b., J:.... on th., pla) 11 g :.urJ .. ..,.,, a J 111ona Jilut10n ,_,1 1ilc1t1on, :.ource control, or both shall be provided. 

I 
: Exhaust shall not be required where two or more sides comprise walls that arc at least 50 percent open to the outside. 

Rate is per water closet. urinal, or both. Provide the higher rate where periods of heavy use arc expected to occur. The lower rate shall be pcnnittcd to be used 
otherwise. 

5 Rate is for a toilet room intended to be occupied by one person at a time. For continuous system operation during nonnal hours of use, the lower rate shall be 
pcnnittcd to be used. Otherwise the higher rate shall be used. 

6 For refrigeration machinery rooms, the exhaust rate shall comply with Chapter 11. 
7 For continuous system operation, the lower rates shall be permitted. Otherwise the higher rate shall be used. 
8 For unlisted occupancies for a proposed space not I isted in the table, the requjremcnts for the listed occupancy that is most similar in terms of occupant den­

sity and occupancy type shall be used. 
9 Exhaust air that has been cleaned in accordance with the criteria of Class I shall be pennittcd 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 includ es requirements for 
environmental air ducts , product-conveying sys tem s, and 
com mercia l hoods and kitchen ventilation. Part I addresses 
environ m ental air ducts and product conveying syste ms. Part 
II addresses commercial hoods and kitchen ventil ation. 

502.0 Termination. 

502.1 Exhaust Opening Protection. Exhaust open ings 
terminating to the outdoo rs shal l be cove red with a corrosio n­
resistant scree n having not less than ¼ of an inch (6.4 mm) 
openings , and sha ll have not more than ½ of an inch ( 12.7 
mm) openings. 

Exception: Clot hes dryers. 

502.2 Termination of Exhaust Ducts. Exhaust ducts 
shall terminate in accorda nce with Section 502.2. l through 
Section 502.2.3. 

502.2.1 Environmental Air Ducts. Em irnnmental air 
duct exha ust shall termi nate not less than 3 feet (914 mm) 
from a propert y line, 10 feet (3048 mm) from a forced 
air inlet , 10 feet (3048 mm) above a public walkway. and 
3 feet (9 14 mm) from openings into the building. The 
discharge of environm e·1tal exhaust ducts shall not be 
directed onto a public \.\alb\ay. 

502.2.2 Product Co veying Ducts. Ducts convey­
ing explosive or flamm a ':>le vapors, fumes, or dusts shall 
terminate not less than 30 feet (9144 mm) from a prop­
erty line, 10 feet (30 4 8 ·nm) from opcnmgs into the 
building , 6 feet (1829 mm) Lom cxtetior \\alls 01 1oofi.., 
30 feet (9144 mm) from combustib le walls or open ings 
into the building that are in the direction of the exhaust 
discharge , and l O feet (3048 mm) above adjoining grade. 

Other product-con vey ing outlets shall terminate not 
less than l O feet (3048 mm ) from a property line, 3 feet 
(9 14 mm) from exterior walls o r roofs, 10 feet (3048 
mm) from openings into the building , and l O feet (3048 
mm ) above adjo ining grade. 

502.2.3 Commerc ial Kitchen Ducts. Commercia l 
kitchens exha ust duct s shall terminate in accordance with 
Section 510.9 or Section 519.5. 

Part I - Environmental Air Ducts and 
Product-Conveying Systems. 

503.0 Motors, Fans, and Filters. 

503.1 General. Motors and fans shall be size d to provide 
the req uired a ir mo vement. Motors in areas that co nta in flam­
mable vapors or dust s shall be of a type appro ved for such 
environme nts. A manually operated remote co ntr ol installed 
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at an approved location sha ll be provided to shut off fans or 
blowers in flammable vapo r or du st sys tems. Equipment used 
in operations that ge nerate ex plosive or flammable vapo rs, 
fumes , or du sts shall be inte rlocked w ith the venti lat ion sys­
tem so that the equ ipme nt cannot be operated unless the ven ­
tilation fans are in ope ration. Motor s for fan s used to convey 
flammable vapors or du sts shall be located outsi de the duct or 
shall be protected with approved shields and dustproofing . 
Where belt s are use d, they shall not enter the duct unles s the 
belt and pulley within the duct are encl osed. Motors and fans 
shall be access ibl e for serv icing and maintenance . 

503.2 Fans. Parts of fans in contact with exp losive or flam­
mab le vapors, fume s, or dusts shall be of no nferro us or non­
sparking materials , or their casing shall be lined or 
constructed of -;uch '1Mterial. Where the s ize and hardness of 
materials passing thro ugh a fan are capable of producing a 
spark, both the fon .... nd the casing shall be of no nsparki ng 
materials. Where fans c,re requ ired to be spar k-res istant, their 
bearings shall not be wi thin the a irstream, and part s of the fan 
shall be grounded. l ar in sys tems handling materials that 
arc likely to clog the h lades , and fans in buffing or wood­
working exhaust syste ms , shall be of the radial -blade or 
tube-axial type. 

Equipment used to exhaust exp losive or flammable 
vapors, fumes, or dust-; shall bear an identification plate stat ­
ing the ventilation rate for which the system was designed . 

Fans located in sys tems conveying corrosives shall be of 
materials that arc resist ant to the co rros ive or shall be coated 
with corrosion-resistant material s. 

504.0 Environmental Air Ducts. 

504.1 General. Where not specified in this chapter, exhaust 
ducts sha ll be constructed and installed in accordance with 
Chapt er 6 and shall be airtight as approved by the Authority 
Having Juri sdiction . Environm ental air duct s that have an 
alternate func tion as a part of an approved smoke -control sys­
tem do not require design as Class 1 product-conveying duct s. 

Exceptions: 

(l) Ductle ss ran ge hoods whe re installe d in accordance with 
the manufacturer 's insta llation instruct ions. 

(2) Condensi ng clothes dryers where installed in accordance 
with the manufacturer's installation instructions. 

504.1.1 Backdraft Protection. Exhaust du cts sha ll 
terminate outside the building and shall be equippe d with 
backdraft dampers or with motorized dampe rs that auto­
matically s hut whe re the sys tem s or spaces served are 
not in use. 

Exception: Where the ex hau st duct does not discharge 
into a commo n exhaust plenum and one of the follow­
mg: 
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(l) The exhaust fan runs conti nuously. 

(2) The exha ust duct serves space(s) that are not 
mechanically heate d or cooled. 

(3) The space serve d is maintained at po sitive pre ssure . 

504.2 Independent Exhaust Systems. Single or com­
bined mechanical exha ust systems shall be independent of 
other exhaust systems. 

504.3 Domestic Range. Du cts used for domestic kitchen 
range or cooktop ve ntil at ion shall be of metal and shall have 
smoot h interior surfaces. 

Exception: Du cts for dome stic kitchen down draft grill-ra nge 
venti lat ion insta lled under a concrete slab floor shall be per­
mitted to be of approved Schedul e 40 PVC provided: 

( l) The under-floor tre nch in which the duct is insta lled sha ll 
be comp lete ly backfilled with sand or gravel. 

(2) Not more than l inch (25.4 mm) of 6 inch diameter ( 152 
mm) PVC coup lin g shall be permitted to protrude above 
the concrete floor surfa ce. 

(3) PV C pipe joints shall be so lvent cemented to provide an 
air and greasetight duct. 

(4) The duct shall tenninate above g:-ade outside the build-
ing and shall be equipped with a backdraft damper. 

504.4 Clothes Dryers. A clothes dr} er exhaust duct shall not 
be con nected to a vent connector, gas vent, chimney. and shall 
not terminate into a crawl space, attic , 1 other concealed space. 
Exhaust duct s sha ll not be asse mbled w1t'1 screws or other fas­
tening means that exte nd into the due l dnd that arc capable of 
catc hing lint, and that reduce the effici e·1cy of the exhaust sys­
tem. Exha ust duct s shall be cons truc.ted of rigid metallic 
material. Tran sitio n duct s used to connect the dryer to the 
exhaust duct shall be listed and labe lc..d in accordance with 
UL 2158A, or installed in accorda nce \\ ith the clothes dryer 
manufacturer 's installation instru ct10.1s. C lathes di) er 
exhaust duct s shall tem1inate to the outside of the buildi ng in 
accordance with Section 502.2. l and shall be equipp ed with a 
backdraft damper . Screens shall not be insta lled 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 jo in­
ing of ducts, the male end shall be inserted in the direction of air­
flow. 
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504.4.1 Provisions for Makeup Air. Makeup air sha ll 
be provided in accordance with the following: 

( l) Makeup air shall be provided for Type l clothes dry­
ers in accordance with the manufacturer's insta lla­
tion instructions. [ FPA 54:10.4.3. l] Where a clo set 
is designed for the installation of a clothe s dryer , an 
opening of not less than l 00 square inches (0.065 
m2) for makeup air shall be provide d in the door or 
by oth er approve d means. 

(2) Provision for makeup air shall be provided for Type 
2 c lothes dryers , with a minimum free area of 1 
square inch (0.0006 m2) for eac h l 000 Briti sh ther­
mal unit s per hour (Btu/h) (0.293 kW) total input rat­
ing of the dryer(s) insta lled. (NF PA 54: 10.4.3.2] 

504.4.2 Domestic Clothes Dryers. Where a com­
partment or space for a Type l clot hes dryer is provided , 
not less than a 4 inch diameter ( l 02 mm) exhaust du ct of 
approved material shall be insta lled in accordance with 
Sectio n 504.0. 

Type 1 clothes dryer exhaust duct s shall be of rig id 
meta l and shall have smooth interior surfa ces. The diam­
eter shall be not less than 4 inches nominal ( l 00 mm), 
and the thickne ss shall be not less than 0.016 of an inch 
(0.406 mm) . 

504.4.2.1 Length Limitation. Unle ss otherwise 
perm itt ed or required by the dryer manufacturer 's 
instruction s and approved by the Aut hority Having 
Jurisdiction , dome stic dryer moi sture exha ust duct s 
shall not exceed a total combined horizontal and ver­
tical length of 14 feet ( 4267 mm), including two 90 
deg ree (l.57 rad) elbows. A length of 2 fee t (6 10 
mm) sha ll be deducted for each 90 degree ( 1.57 rad) 
elbow in excess of two. 

Exception: \\ !1c.c .. n exhau st duct power venti la­
tor, in accordance \\ 1th Sectio n 504.4.2.3, is used , 
the maximum length of the dryer exhau st duct shall 
be permitted to be in acco rd ance with the dryer 
exhaust duct power\ cn tilator manufacturer 's instal­
lation instructions. 

504.4.2.2 Transition Ducts. Listed clothes dryer 
transition ducts not mo re than 6 feet ( I 829 mm ) in 
length shall be pcnmtt ed to be used to connect the 
Type I dr1 er to the exhaust ducts. Tran sition ducts 
and flexible clothes drver tran sition ducts shall not 
be concealed within construction, and shall be 
installed in accordanc e wi th the manufacturer 's 
installation instructio.1s . 

504.4.2.3 Exhaust uct Power Ventilators. 
Dryer exhaust duct pow er ventilators for single res­
idcn i.i l clothes drvc-s 'ihall be I isted and labeled in 
accordance with UL 705 and installed in accordance 
with the manufacturer's in stallatio n instructions. 

504.4.3 Commerc ial Clothes Dryers. Comme rcial 
dry er exhaust duct s sha ll be installed in acco rdance with 
their listing s. The insta llatio n of commerc ia l clot hes 
dryer exhaust duct s shall comply with the appliance man­
ufa ctu rer 's installation instru ctio ns. 

504.4.3.1 Exhaust Ducts for Type 2 Clothes 
Dryers . Ex haus t du cts for Type 2 clothes dryers 
sha ll comp ly with the following: 

( I) Exhaust duct s for Type 2 clothes dry ers shall 
comp ly with Section 504.4. (NFPA 54: l 0.4.5. l] 

(2) Exhaust duct s for Type 2 clothes dryer s shall be 
constructed of sheet metal or other noncom­
bustible material. Such ducts shall be equivale nt 
in strength and corros ion resista nce to duct s made 
of galvanized sheet steel not less than 0.0195 of 
an inch (0.4953 mm) thick. [NF PA 54:10.4.5.2] 

(3) Type 2 clothes dryers sha ll be equipped or 
installed with lint -con trollin g means. [NF PA 
54: 10.4.5.3] 
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(4) Exhaust duct s for unli sted Type 2 clot hes dry­
ers shall be installed with a minimum clearance 
of 6 inche s (152 mm ) from adjacent com­
bust ible material. Wher e exhaust duct s for Type 
2 clothe s dryer s are installed with reduced 
clearance s, the adjacent co mbu stible material 
shall be protected in acco rdan ce with Tabl e 
303. 10.1. [NFPA 54 : 10.4 .5.4] 

(5) Where duct s pa ss through walls , floors, or par­
tition s, the s pace aro und the duct sha ll be 
sea led with noncombu sti ble material. [NFPA 
54:10.4.5.5] 

(6) Multiple insta llation s of Type 2 clothes dryer s 
shall be mad e in a mann er to preve nt adverse 
operation due to back pre ssure s that might be 
created in the exhau st systems. [N FP A 
54: 10.4.5.6] The exhaust fan shall operate con­
tinuou sly or shall be interl ocked to exhaust air 
where a clothes dry er is in operation. 

504.4.4 Common Ex 'here pcrr.ii cd b · the 
cloth es dry er manufa ctu.l-r's installdtion 111struct1ons. 
multipl e clothes dryers ::-..iall be permitted to be installed 
with a common exhaus t 1 he common exhaust duct shall 
be constructed of rigid ·11ctal and shall be installed in a 
fire-resi stant rated enc losure in accordance with the 
building code. The duct ·naterial 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 prO\ ided 
with a clean out openin g at the base of not less than 12 
inches by 12 inche s (30 5 mm by 305 mm). The exhaust 
fan sha ll be located do ,, ·1strcam of branch connections 
and operated continuou sly and shall be monitored by an 
appro ved means. 

504.4.5 Duct Suppo rts. Ducts shall be supported m 
acco rdan ce with SMA( !'.; A H V AC Duct Construction 
Standards - Metal and l lcxible. 

504.5 Heat (Energy) y ca 
(energy) recovery ventilators shall be install ed in accordance 
with their listing s and comply with the applianc e manufac­
turer 's installation instruction s. Non -ducted heat recovery 
ventilators shall comply with UL l 8 I 5. Ducted heat recov­
ery ve ntilat ors shall comply with UL 1812. Heat (ene rgy) 
recovery ventilator ducts shall comply with Chapter 6. 

504.6 Gypsum Wallboard Ducts. Bathroom and laundry 
room exhaust ducts shall be pennitted to be of gypsum wall­
board subject to the limitation s of Section 602.4.2. 

505.0 Product-Conveying Systems. 

505.1 General. A mechani cal ve ntil ation or exhaust system 
shall be insta lled to control , ca pture, and remove em iss ions 
generated from product use or handlin g where required in 
accordance with the buildin g code or fire co de and where 
such emiss ion s res ult in a hazard to life or prop erty. The 
desi gn of the sys tem shall be such that the emissions are con­
fined to the area in which they are generat ed by air current s, 
hoods , or enclo sures and shall be exhau ste d by a duct syste m 
to a safe location or treated by removing contaminants. Duct s 
conveying exp losives or flammable vapors, fumes , or dusts 
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sha ll extend dir ectly to the exterior of the building without 
entering other spaces and shall not exte nd into or through 
ducts and plenums . 

Exception : Duct s conveying vapor or fumes having flam­
mable constituents less than 25 perce nt of their Lower Flam­
mability Limit (LFL) sha ll be permitted to pass through other 
spaces. 

505.1.1 Mechanical Ventilation. A mechanical ven­
tilatio n sys tem shall be inte rlocke d to operate with the 
equipment used to produc e vapors , fum es, or dusts that 
are flammable or haza rdou s. 

505.2 Incompatible Materials. Incompatible material s 
sha ll not be conveye d in the same syste m . [NFPA 9 1 :4 .2.2] 

505.3 Flammability Limit. Unless the circumstances sti p­
ulated in Section 505.3.1, Section 505.3.2 , or Section 505.3.3 
exist , in sys tem s conveying flammable vapors , gases, or 
mists , the concentration shall not exceed 25 per cent of the 
lower flammabi lity limit (LFL ). [NFPA 91:4.2.3] 

505.3.1 Higher Concentrations. Higher concentra ­
tions sh.1ll be pcnn itted if the exhaust syste m is designed I 
and protected in accordance with FPA 69, using one or 
more of the folio,\ ing technique s: 

( I) Combustible concentration reducti on 

(2) Oxidant conce ntration reduction 

( .3) Deflagration suppression 

(4) Deflagration pressure containment (NFPA 9 l :4.2.3.1] 

Contaminall.d air sha ll not be recirculated to occu­
pied areas unless c.ontamin ants hav e been removed. Air 
contaminated ,., iL1 explosive or flammable vapors, 
fumes. or dusts; flammabl e or toxic gases; or radioactive 
material shall not be recirculated. 

505.3.2 Ovens a d Furnaces. Higher concentrations 
shall be permitted for ovens and furnaces designed and 
protected in accorda nce with NFPA 86. [NFPA 91:4.2.3.2] 

505.3.3 Deflagration. High er concentration s shall be 
permitt ed where deflagration venting is provid ed in 
accordance with NFPA 68. [NFPA 91:4.2.3.3] 

505.4 Air-Moving Devices. Air-moving dev ices shall be 
sized to esta blish the velocity required to capture, control, and 
convey material s through the ex hau st system. [NFPA 
91 :4.2.5] 

505.5 Generating Flames , Sparks , or Hot Materials. 
Operations generating flames, spark s, or hot material such as 
from grinding wheels and welding shall not be manifolded 
into any exhau st sys tem that air conveys flammable or com- I 
bustibl e material s. [NFPA 91 :4.2.6] 

505.6 Fire Dampers. Fire damp ers shall be permitted to be 
installed in exhaust systems in accordance with the following: 

(1) Where duct s pass through fire barriers 

(2) Where a collection sys tem installed on the end of the sys­
tem is protec ted with an automatic ext ingui shing syste m 

(3) Where the duct system is protected with an automatic 
extingui shing sys tem 

(4) Where duct s have been listed with interrupte rs 

(5) Where nece ssary to facilitate the co ntrol of smok e pur­
suant to the appli cable NFPA standards [NFPA 91 :4.2.9] 
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505.6.1 Prohibited. Fire damper s shaU not be installed 
if the mat er ial being exhausted is toxic and if a risk eval­
uation indicates that the toxic hazard is greater than the 
fire hazar d. [NFPA 91 :4.2. l O] 

505.7 Fire Detection and Alarm Systems. Un less the 
I circumstances stipulated in Section 505.7. l or Section 505 .7.2 

ex ist, fire detection and alarm systems sha ll not be interlocked 
to shut down air-moving devic es. [NFPA 91 :4.2.14] 

505.7.1 Automatic Extinguishing System. Where 
shutdown is nece ssary for the effec tive operation of an 
automatic extinguishing system, it shall be permitted to 
interlock fire detecti on and alarm syste ms to shut down 
air-moving dev ices. [NFPA 91:4.2.14.1] 

505.7.2 Shut Down Permitted. Where a documented 
risk analysis acceptab le to the Authority Having Juri s­
diction shows that the risk of damage from fire and the 
product s of combustion would be higher with air-moving 
devi ces operating , it sha ll be permitt ed to interlock fue 
det ectio n and alarm systems to shut down air -mo ving 
devices . [NFPA 91 :4.2. 14.2] 

505.8 Product-Conveying Ducts Classification. Prod­
uct-conveying ducts shall be classifie o .1ccording to their use. 
as follows: 

Class 1 - Duct s conveying nonabr asl\ cs. such as smoke. 
spray, mists, fogs, noncor rosive fumes and gases. 
light fine dusts, or powder s 

Class 2 - Duct s conveying mod eratelv abrasive pai1iculatc in 
light concentrations, such <1, sawdust and grain 
dust, and buffing and poli sh .ng dust. 

Class 3 - Duct s conveying Class 2 matuials in high concen­
trations and highly abra sive. materials in low con­
centrations, suc h as man ganese. steel chips. and 
coke. 

Class 4 - Duct s co nve ying highly ab rasive material in high 
concentrations. 

Class 5 - Duct s co nvey ing corro sives, such as acid vapors. 

505.9 Minimum Velocities and Circulation. The veloc­
ity and c ircu lation of air in work areas shall be such that con­
taminant's are captured by an airstrea m at the area where the 
emissions are generated and co nve yed into a product -con­
veying duct sys tem. Mixtur es within work area s where con­
taminant s are genera ted 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 Tabl e 505.9. 

Systems conveying parti cu late matter shall be des igne d 
by employing the co nsta nt ve locity metho d. Systems con­
veying ex plosive or radioactiv e material s shall be pre-bal­
anced through duct sizing. Other systems shall be permitted 
to be de s igned with balancing de vice s suc h as damper s. 
Dampers provid ed to balance airflow shall be provided with 
securely fixed minimum -position blocking dev ices to prevent 
restr icting flow below the requir ed volume or velocity. 

505.10 Makeup Air. Make up air shall be provided to replen­
ish air exha usted by th e ven tilati on system. Mak eup air 
intakes shall be locate d so as to avoid recirculation of con ­
t1111i•1<1tcd air wit 1in enclosures 

505.11 Hoods and Enclosures. Hood s and enclosures sha ll 
be used \\ here contanunants ong inate in a concentrated area. 
The design of the hood or enclos ure shall be such that air cur­
rent~ created by the exhaust syste ms will capture the contami­
nants and transport them direct ly to the exhaust duct. Th e 
, olmne of air shall bl.! sufficient t dilute exp losive 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) (\l o . 22 gauge) for Class 1 and 
Class 5 metal duct systems: 0.03 3 of an inch (0.838 mm) ( o. 
20 gauge) for hoods serving a Cl, s 2 duct system ; 0.044 of an 
inch ( 1.118 111111) ( o. 18 gauge) for hoods serving a Class 3 
duct system: and 0.068 of an inch (1.727 mm) (No. 14 gauge) 
for hoods serving a Class 4 duct system. 

Appro\'cd nonmetallic hoo ds and duct sys tems shall be 
c. mitted to be used for Class ) corrosive systems where the 

corrosive mixture is nonflammable. Metal hoods used with 

TABLE 505 .9 
RANGE OF MINIMUM DUCT DESIGN VELOCITIES 1 

{NFPA 91: TABLE A.4.2.5} 

NATURE OF CONTAMINANT S EXAMPLE S 
FEET PER MINUTE 
DESIGN VELO CITY 

Vapors, gases, smoke 

Fumes 
Very fine light dust 
Dry dusts and powders 

Average industrial dusts 

Heavy dusts 

Heavy or moist dusts 

All vapors, gases, and smoke 

Welding 
Cotton lint, wood flour, litho powder 

Fine rubber dust, molding powder dust, jute lint, cotton dust, shavings (light), soap 
I dust, leather shavings 

~ nding dust, buffing lint (dry), wool jute dust (shaker waste), coffee beans, shoe dust, 
granite dust, silica flour, genera] material handling, brick cutting, clay dust, foundry 
(general), limestone dust, packaging and weighing asbestos dust in textile industries 

-t---

Sawdust (heavy and wet), metal turnings, foundry rumbling barrels and shake-out, 
~-+- s_andblast dust, wood blocks, hog waste, brass turning, cast-iron boring dust, lead d~ 

Lead dust with chips, moist cement dust, asbestos chunks from transite pipe cutting 
machines, buffing lint (sticky), quick-lime dust 

For SI units: I foot per minute= 0.005 mis 

1
1 Systems that arc handling combustible particulate solids shall be in accordance with FPA 654. 
2 Any desired velocity (economic optimum velocity usually within this range). 

(feet per minute) 

1000 - 20002 

2000- 2500 
2500 - 3000 

3000 - 4000 

3500 - 4000 

4000 - 4500 

4500 and up 
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Class 5 duct systems shall be protected with an approved cor­
rosion-resistant materia l. Edges of hoods sha ll be roun ded. 
The minimum clearance between hoods and com bustib le con­
struc tion shall be the clearance required by the duct sys tem. 

506.0 Product-Conveying Ducts. 
506.1 Materials. Materials used in product-conveying duct 
syste ms shall be suitabl e for the intended use and shall be of 
metal. 

Exceptions: 
(1) Asbestos -cement , conc rete, clay , or cera mic mat er ials 

shall be permitted to be used where it is shown that these 
material s will be equiva lent to meta l ducts installed in 
accor dance with this chapter. 

(2) Ducts serving a Class 5 system sha ll be permitted to be 
constructed of approved nonmetallic material where the 
corrosive cha racteristics of the material being conveyed 
make a metal system unsuitable and where the mixture 
being conveyed is nonflammable . 

Approved nonmeta l he matcna l sha ll be either a listed 
product having a flame -spread index not exceeding 25 
and a smoke- develo ped rating of 50 or less on both inside 
and outside surfaces without ev idence of continued pro­
gressive combustion, or s 'mil have a flame-spread index 
not exceed ing 25 and shall be installed with an automat ic 
fire-sprinkl er protection S) stem inside the duct. 

(3) Ducts used in centra l vacuum clea ning sys tems within a 
dwelling unit sha ll be co--istructcd of materials in accor­
dance with AST M F2 l 5 ~ or the applicable standards ref­
erenced in Cha pter 17. Penetrations of ti re walls or 
floor-ceiling or roof-cei .ing assemblies shall be in accor­
dance with the building code . 

Copper or ferrou s pipes or conduits extending fro m 
wit hin the separat ion betwee·1 <l garage and dwelling unit to 
the central vacuum ing un it hall be per .. nitted to be u-;ed 

Aluminum ducts shall not be use<l in sys tems conveymg 
flammable vapors , fumes , or exp los ive dusts, nor in Class 2, 
3, or 4 sys tems . Galvanized steel and aluminum ducts shall 
not be used where the temperature of the mate rial being con­
veyed excee ds 400 °F (204°C). 

Metal duct s used in Class 5 sys tem s that are not resistant 
to the corros iveness of the product shall be protecte d with an 
appro ved corros ion-resistant material. 

506.2 Construction. Ducts used for conveying product s 
shall be airtig ht construct ion as appro ved by the Authority 
Having Jurisdiction , and shall not have openings other than 
those required for opera tion and maintenanc e of the system. 
Ducts constructed of steel shall comp ly wit h Tab le 506.2(1) 
or Table 506.2(2). 

Exceptions: 
(1) Class 1 product -conveying ducts that operate at less than 

4 inches water column (0.9 k.Pa) nega tive pressure and 
convey noncorrosive , nonflamm able and nonex plosive 
material s at temperatures not exceed ing 250 °F ( 12 l °C) 
shall be permitted to be construc ted in accordance with 
SMACNA HY AC Duct Construction Standar ds- Meta l 
and Flexible. 
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(2) Ducts use d in central vacu uming syste ms wit hin a 
dwelling unit shall be constructed of materials in accor­
dance with ASTM F2 l 58 or the applicable standards ref- I 
erenced in Chapter 17. Penetrations of fire-resistive wa lls 
or floor-cei ling or roof-ceiling assemblies shall be in 
acco rdance with the buildin g code. Cop per or ferrous 
pipe s or condu it exte ndin g from within the separat ion 
betwee n a garage and dwelling unit to the central vac­
uwn unit shall be permitt ed to be used. 

The use of rectangular ducts conveyi ng particulates shall 
be subject to approval of the Authority Having Jurisdiction. 
The design of rectangular ducts shall consi der the adhesive­
ness and buildup of product s being conveye d within the duct. 

Alwninum construct ion sha ll be permitted to be used in 
Class 1 duct syste ms. The thickness of a luminum duct s shall 
be not less than two Brown and Sharpe gauges thicke r than 
the gauges required for steel ducts set forth in Table 506.2( 1) 
and Table 506.2(2). 

506.3 Penetrations. Exhaust ducts shall not pass through 
fire \·alls. [ 1FP. 9 · .2.11} I 

506.3.1 Fire Barriers. Exhaust ducts passing through 
a fire bamer havm g a fire resistance rating of 2 hours or 
greater sha ll meet one of the following specification s: I 
( l) Wrapped or encase d with listed or approved materi-

als ha, mg a fire resistance rating equal to the fire 
batTier for . 0 feet (3048 mm) of the duct on eac h 
side of the fire barrier including duct supports within 
this span. 

(2 ) Construc ted of mate rials and supports having a min­
imum fire rl.s1stance rating equal to the fire barrier. 

( 3) Encl osed ,, 1th a shaft that is constructed of material 
having a fire 1esistance ratin g equa l to the fire bar­
rier for l 0 tc:et (3048 mm) of the duct on each side 
of the fire bar rier with no inlets to the duct withi n 
this distance. nd the duct entry into and ex it from 
t.1c shaft 1s protected in accorda nce with Sect ion 
506.3.2. [NFPA 91 :4.2.12] 

506.3.2 Protection. Exhaust ducts passing through fire 
barriers of an y fire resi stance rating shall be protecte d by 
sealing the space aroun d the duct with listed or approved 
fire stoppin g having a fire resistance rati ng equal to the 
fire resistance rating of the fire barr ier. [ FPA 91 :4.2. 13] 

506.4 Condensate. Joints in duct construction sha ll be liq­
uidti ght whe n the conveyi ng sys tem contain s conde nsab le 
vapors or liquid s in suspen sion. [NF PA 9 1 :4.3 .6. 1] 

506.4.1 Drainage. Provisions shall be made for drainage 
of condensa te at low points in the duct. [NFPA 9 1 :4.3.6.2] 

506.5 Fittings. Fittings in Class 2, 3, and 4 systems shall be 
not less than two gauges thicke r than the thickness required 
for straight runs. Flexible metallic duct shall be permitted to 
be used for connecting ductwork to vibrating equi pment. Duct 
systems subject to wide temperature fluctuations sha ll be pro­
vided with expans ion joints. 

Branches shall connect to main duct s at the large end of 
transitions at an angle not exceeding 45 degrees (0.79 rad). 

Except for ducts used to convey noncon-osive vapors with 
no particulate, accessible cleanouts shall be provided at 10 foot 
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NEGATIVE 
PRESSURE 

(Inches 
water 

column) 

To7 

8 to 11 

12 to IS 

16 to 20 

To7 

8 to 11 

12 to IS 

16 to 20 

To 7 

8 to 11 
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REINF. 
SPACING 

TABLE 506 .2(1) 
MINIMUM SHEET METAL THICKNESS FOR ROUND DUCTS 

CLASS 1 
(Inches) 

Up to 7 8 to 11 12 to 15 16 to 19 20 to 23 24 to 35 36 to 47 (Inches) I [ 48 to 59 60 

0 0.021(24ga.) 0.021(24ga.) 0.033(20ga.) 0.044(18ga.) 0.055(16ga .) 0.068(14ga.) 0.127(10ga.) 

96 0.021 (24 ga.) 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 ( 14 ga) 0.068 (14 ga.) 

48 0.021 (24 ga.) 0.021 (24 ga.) 0.021 (24 ga.) 0.021 (24 ga.) 0.021 (24 ga.) 0.027 (22 ga.) 0.033 (20 ga.) 0.044 (18 ga.) 0.055 ( 16 ga.) 

24 0.021 (24 ga.) 0.021 (24 ga.) 0.021 (24 ga.) 0.021 (24 ga.) 0.021 (24 ga.) 0.021 (24 ga.) 0.027 (22 ga.) 0.033 (20 ga.) 0.044(18 ga.) 

0 lo.021(24ga.) I0.027(22ga.) 0.044(18ga.) 0.055(16ga.) 0.068(14ga.) 0.097(12 ~ - L - -1--- -

96---ro:o 21(24ga.) 0.027(22ga.) 0.027(22ga.) 0.044(18ga.) 0.044(18ga .) 0.044(18 ~ 0.068(14ga.) 0.097(12ga) 0.097(12ga.) 

48 0.021 (24 ga.) 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.) 

24 7 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 ( 16 ga) I 0.055 ( 16 ga.) 

0 ---io:o 21(24ga.) I0.033(20ga.) 0.055(16ga.) 0.068(14ga.) 0.097(12ga.) I0.097(12 ~ - T - -
96 0.021{24ga.) 0.027(22ga.) 0.044(18ga.) 0.044(18ga.) 0.055(16ga .) 0.055(16ga.) 0.097(12ga.) 0.112(1l ga.) 0.112(llga.) 

48 0.021 (24 ga.) 0.027 (22 ga.) 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.) 

24 0.021 (24 ga.) 0.021 (24 ga) 0 021 <24 gJ.) 0.027 (22 g,t.) 0 027 (22 6a) 0.027122 g .. ) 0.055 16 ga.) 0.055 ( 16 ga.) 0.055 (16 ga.) 

0 0.021(24ga.) 0.044( l- 6a.) 0068{14gal 0.0<>7tl2g.i) 0.112(11ga) 

96 0.021(24ga.) 0.033(20,?a.) 0.0):>(16ga.) 0.0)5(16ga.) 0.068(14ga.J 0.068(1-tga.) 0.112 

48 _J 0.021 (24 ga.) 0.027 (22 ga.) 0 033 ( 20 ga ) 0.044 ( IX ga.) 0.055 (I 6 ga.) ll.055 (16 ga.) 0.06){ 

24 0.021 (24 ga.) 0.021 (24 ga.1 0 027 {22 ga) 0.033 (20 ga.) 0.0-t4 (I , ga.) 0.044 (IX ga) 0.055 

0 

96 

7 CLASS 2 
(Inches) 

0.027 (22 ga.) 0.027 ( , g,a.) 0 033 (20 ga J O 044 (I X g,1 ) 0.055 ( I 6 ga.J 0.068 ( 14 ga.) 0.127 

0.027 (22 ga.) 0.027 (22 da,) 0 033 (20 [!a t O 033 ( .20 £?a ) 0.0-1-t ( IS ga.) 0.0-1-t (18 ga.) U.055 

48 0.027 (22 ga.) 0.027 (22 da) 0 033 (20 ga I O 013 (20 g,1 ) U.0-1-t (IS ga.) ll 044 (18 ga.) 0.055 

II ga.) 0.112(11 ga.) 0.112(11 ga.) 

l4 ga.) 0.097( 12ga) I0.112(11 ga.) 

16 ga.) 0.068 ( 14 ga) 0.097 (12 ga.) 

JO ga.) 

16 ga.) 0.068 ( 14 ga) 0.068 (14 ga.) 

16 ga.) 0.05S (16 ga) 0.055 (16 ga.) 

24 0.027 (22 ga.) 0.027 (22 da,) 0 033 (20 ga.) 0 033 ( 20 g,1 ) O.<l+4 (IS ga.) 0.044 (18 ga.) 0.055 16 ga.) 0.055 ( 16 ga) 0.055 ( 16 ga.) 

0 ---ro:o 27(22ga.) 0.027(22da,) 0.044(1Sga.) 0055tlog.i .) 0.06S(l4ga .) O.<l97(12ga.) 

96 -ro:o- 27 (22 ga.) I 0.027 ( _2 6a.) 0 033 (20 ga.) U.044 ll X g,1 ) 0.<l+4 (IS ga J 0.044 t)8 ga) 0.068 ... ga.) 0.097 ( 12 ga.) I 0.097 ( 12 ga.) 

48 0.027 (22 ga.) 0.027 (22 da.) 0 033 (20 ga. t 0.033 ( 20 ga.) 0.0-1-t ( I 8 ga.) 0.0-14 (18 ga.) 0.055 16 ga.) 0.068 ( I 4 ga) 0.068 ( 14 ga.) 

24 0.027 (22 ga.) 0.027 (22 Ja. l O 033 <20 ga ) 0 033 (20 ga.) 0.(1-1-t (11' ta 0.1 ..;..i (: '-\ g ... ) ll 055 16 ga.) 0.055 ( 16 ga) 0.055 ( 16 ga.) 

0 0.027 (22 ga.) 0.033 (20 ga.) 0.055 (16 ga.) 0.068 (14 ga.) 0.097 (12 ga.) 0.097 (12 ga.) 

96 _I 0.027 (22 ga.) 0.033 (20 ga.) 0.044(18ga.) 0.044(18 ga.) 0.055 (16 ga.) 0.055 (16 ga.) 0.097 (12 ga.) 0.112(11 ga.) 0.112(11 ga.) 

48 I 0.027 (22 ga.) 0.027 (22 ga.) 0.033 (20 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.) 

24 _J 0.027 (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.) 

0 0.027 (22 ga.) 0.044 (18 ga.) 0.068 (14 ga.) 0.097 (12 ga.) 0.112 (11 ga.) 

96 0.027 (22 ga.) 0.033 (20 ga.) 0.055 ( I 6 ga.) 0.055 ( I 6 ga.) 0.068 ( 14 ga.) 0.068 ( 14 ga.) I 0. II 2 ( II ga.) 0.112 ( II ga.) 0.112 ( II ga.) 

48 -ro:o- 27 (22 ga.) I 0.033 (20 ga.) I 0.033 (20 ga.) 0.044 ( 18 ga.) 0.055 (16 ga.) 0.055 ( 16 ga.) 0.068 (14 ga.) I 0.068 ( 14 ga.) 0.097 (12 ga.) 

24 0.027 (22 ga.) 0.033 (20 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.) 

_J CLA~3 
(Inches) 

0 0.033 (20 ga.) 0.033 (20 ga.) 0.044(18ga.) 0.044(18 ga.) 0.055 (16 ga.) 0.068 (14 ga.) 0.127 (10 ga.) 

96 -ro:o- 33 (20 ga.) 0.033 (20 ga.) I 0.044 ( 18 ga.) 0.044 ( 18 ga.) 0.055 ( 16 ga.) I 0.055 ( 16 ga.) I 0.068 ( 14 ga.) 0.068 ( 14 ga) 0.068 ( 14 ga.) 

48 -ro:o- 33 (20 ga.) I 0.033 (20 ga.) 0.044 ( 18 ga.) 0.044 ( 18 ga.) 0.055 (16 ga.) 0.055 ( 16 ga.) 0.068 (14 ga.) I 0.068 ( 14 ga.) I 0.068 ( 14 ga.) 

24 0.033(20ga.) 0.033(20ga.) 0.044(18ga.) 0.044(18ga.) 0.055(16ga .) 0.055(16ga.) 0.068(14ga.) 0.068(14ga) 0.068(14ga.) 

0 0.033(20ga.) 0.033(20ga.) 0.044(18ga.) 0.055(16ga.) 0.068(14ga.) 0.097(12ga.) 

96 0.033 (20 ga.) 0.033 (20 ga.) 0.044 (18 ga.) 0.044 (18 ga.) 0.055 (16 ga.) 0.055 (16 ga.) 0.068 (14 ga.) 0.097 ( 12 ga) 0.097 ( 12 ga.) 

48 0.033 (20 ga.) 0.033 (20 ga.) 0.044 (18 ga.) 0.044 (18 ga.) 0.055 (16 ga.) 0.055 (16 ga.) 0.068 (14 ga.) 0.068 ( 14 ga.) 0.068 (14 ga.) 

24 0.033 (20 ga.) 0.033 (20 ga.) 0.044 (18 ga.) 0.044 (18 ga.) 0.055 (16 ga.) 0.055 (16 ga.) 0.068 (14 ga.) 0.068 ( 14 ga.) 0.068 (14 ga.) 
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EXHAUST SYSTEMS 

TABLE 506.2(1) (continued) 
MINIMUM SHEET METAL THICKNESS FOR ROUND DUCTS 

NEGATIVE 
PRESSURE REINF. 

CLASS 3 
(Inches) 

(Inches SPACING 
water (Inches) 

Up to7 8 to 11 12 to 15 16 to 19 20 to 23 24 to 35 36 to 47 48 to 59 60 column) 

12 to 15 

16 to 20 

To7 

8 to 11 

12 to 15 

16 to 20 

0 

96 

48 

24 

0.133 (20 ga.) 0.133 (20 ga) 0.155 (16ga.) 0.168 ( 14 ga.) 0.197 (12 ga.) 0.197 (12 ga.) L-
0.133(20ga.) 0.133(20ga .) 0.144( 18ga.) O.l44(18 ga.) 0. l55( 16ga.) 0.155( 16ga.) 0.197(12ga.) 0.112( ll ga.) 0.112( 1l ga.) 

0.133(20ga.) 0.133(20ga .) 0.144( 18ga.) O.l44{18ga.) 0.l55( 16ga.) 0.155(16ga.) 0.168(14 ga.) 0.168(14ga) 0.168(14 ga.) 

0.133(20ga.) 0.l33(20ga.) O.l44(1 8ga.) O.l44(18ga.) 0.l55( 16ga .) 0.l55(16ga.) 0.168( 14ga.) 0. l68( 14ga.) O.l68(14 ga.) 

0 0.133(20ga.) 0.l44 (18ga) O.l68 (14ga.) O.l97{ 12ga.) 0.112( 11 ga.) 

96 0.133(20ga .) 0.l 33(20ga .) O.l55( 16ga.) 0. l55(16ga.) 0.l68( 14ga.) 0.l68( 14ga.) 0.l12( 1l ga.) 0.ll2(llga.) 0.112(1l ga.) 

48 

24 

0 

0.133(20ga.) 0.133(20ga) O.l44 (18ga.) 0.144( 18ga.) 0.l55( 16ga.) 0.155( 16ga.) 0.168(14 ga.) 0.l68 (14ga.) O.l97( 12ga.) 

0.133 (20 ga.) ~ 0.133 (20 ga.) 0.144 (18 ga.) ~44 ( 18 ga.) 0.155 (16 ga.) I 0.155 (16 ga.) 0.168 ( 14 ga.) ~6 8 ( 14 ga.) 0.168 ( 14 ga.) 
CLASS 4 
(Inches) 

0.155 (16 ga.) I 0.155 ( 16 ga) 0.155 (16 ga.) 0.155 ( 16 ga.) 0.155 (16 ga.) I 0.168 (14 ga.) I 0.168 (14 ga.) L 
96 0.l55(16 i;a.1 0.b)(.ng.1.J 0.1))(.~J .... / O.b:>U6g.i.) 0.168(1-lga.) 0.l6~l-·h: ... ) 0.l97(12ga.) 0.197{12ga.) 0.197(12ga .) 

48 0.155 (16 i.:a.l 0.155 (16 ga.) 0.155 ()6ga.) 0.155 (16 ga.) 0.16~ (14ga.) 0.168 (14 f: ... ) 0.197 (12 ga.) 0.197 ( 12 ga) 0.197 (12 ga.) 

24 0.155(16 ga.) 0.15:qlbga.) 0.155(16ga.) 0.155(16g,t.) 0.l68(14ga.) 0.168(141, ... ) 0.197( 12ga.) 0.197{12ga.) 0.197 (12ga.) 

0 0.155 (16 ga.) 0.15:, ()6 ga.j 0.155 ()6 ga.) O.b5 ( 16 ga.) 0.168 (14 ga.) 0.197 (12 !c ... ) 

96 0.155( 16 1,..11 0.155(1og,1.) 0155(16ga.) O.l55(16g.i) 0.l6S(l4ga) 0.loX()4i_ ... ) 0.197(12ga.) 0.l97(12ga.) 0.l97(12ga .) 

48 0.155( 16g.a.l 0.155(16ga.) 0155(16ga.) O.l55(16ga.) O.l68tJ4ga) 0l68tl4!c .... ) 0.197(12ga .) 0.197( 12ga) 0.197( 12ga.) 

24 

0 

96 

96 

48 

24 

0.l55( 16 g.1I0.155 {16g,1.)0155(16 ga.) 0 l55(16g,1.) 0. l6X(l4ga) 0.168(14!; ... ) 0.197( 12ga.) 0.197(12ga.) 0.197(12ga.) 

0.155()6 f!a.) 0.155(16ga.) 0.155(16ga.) 0.16~(14ga) 0.l97tJ2ga.) 0.197{12f:u.) 

0.155(16 ga.) 0.155(16ga.) O.l55(16ga.) 0.155(16g,1.) 0.168tJ4ga.) 0.l68(14i,, ~ 97(12ga.) 0.112{1lga.) 0.112( 1l ga.) 

0.155(16 ga.) 0.155(16g.1.) 0155(16ga.) 0.155(16ga.) 0.168O..fga.) 0.168(14,: .... ) 0.197(12ga.) 0.197( 12ga) 0.097{12ga.) 

0.055( 16 1,..i) 0.055(1oga.) 0.055()6ga.) 0,055116ga ) 0.06X(l4ga) 00oX(l41.:,~ 0.097(12ga.) 10.097(12ga.) 0.097(12ga.) 

0.055(16ga) 0.055(16ga.) 0.068(14ga.) 0.097(12ga) 0.112tllga.1 

0.055( 16 gJ) 1Jo<;<;(1og1) 1)0"'i/ 1 6,,..,1 00"1°'(16gJ) 006Hl4ga' 01168(14 , ) 0.112( 11ga.) 0.112( 11ga.) 0.112(llga.) 

0.055 (16 ga.) 0.055 ( 16 ga.) 0.055 (I 6 ga ) 0 .055 ( I 6 ga.) 0.068 ( 14 ga.) I 0.068 ( 14 ga.) 0.097 (12 ga.) 0.09'1 (I 2 ga.) 0.097 ( I 2 ga.) 

0.055( 16ga.) 0.055(16ga.) 0.055(16ga.) 0.055(16ga.) 0.068( 14ga.) 0.068( 14ga.) 0.097( 12ga.) 0.097(12ga) 0.097(12ga.) 

For SI units: I i11ch = 25.4 tnll\ I inch water column= 0.249 kPa 

(3048 mm) intervals and at changes in direction. Access open­
ings shall also be provided for access to sprinklers and other 
equ ipment 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 diaphragm s. Opening s 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 l 00 pounds-force per square inch (psi) (689 kPa). 

Where a room or buildin g contains a dust explo sion haz­
ard that is external to protected equipment , as defin ed in 
NFPA 654 , such areas shall be provided with deflagration 
vent ing to a safe outside locat ion. 

2021 UNIFORM MECHANICAL CODE 

506.7 Supports. Supports shall be of noncombustibl e mate­
rials, and the spacing shall not excee d l 2 feet (3658 mm) for 
8 inch (203 mm) duct s and 20 feet (6096 mm) for larger 
ducts. 

506.8 Fire Protection. Sprinklers or other fire-protection 
devices shall be installed within duct s having a cross-sec­
tional dim ens ion exceedi ng l 0 inche s (254 mm) where the 
duct conveys flammable vapors or fume s. Sprinklers shall be 
installed at 12 foot (3658 mm) intervals in horizontal ducts 
and at change s in direction . ln vertical runs , sprinklers shall 
be installed at the top and at alte rnate floor levels. 

506.8.1 Loads. Duct support s shall be designed to 
carry the we ight of the duct half filled with mate rial. 
Where sprinkler protection is provided or clean ing of the I 
duct will be perform ed, the hanger's design shall includ e 
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EXHAUST SYSTEMS 

TABLE 506.2(2) 
MINIMUM SHEET METAL THICKNESS FOR RECTANGULAR DUCTS 

NEGATIVE 
PRESSURE REINF. 

LONGEST SIDE OF DUCT 

CLASS 1 CLASS 2 
(Inches SPACIOO 

(Inches) (lnche!) water (Inches) 
column) Up to 12 13 to 24 25 to 3~ 37 to 48 49 to 60 ~ P to 12 13 to 24 25 to 3~ 37 to 48 49 to 60 

48-i-- 0._021 (24 ga.) 0.033 (20 ga.)10.055 ( 16 ga) 0.068 (14 ga.) 0.033 (20 ga) 0.044 (18 ga) 0.055 (16 ga.) 0.068 (14 ga) 

To 7 24 0.021 (24 ga) 0.027 (22 ga.)10.033 (20 ga.) 0.033 (20 ga) 0.033 (20 ga.) 0.033 (20 ga.)10.044(18 ga) 0.055 (16 ga) 0.055 (16 ga.) 0.055 (16 ga) 

12 0.021 (24 ga.) 0.021 (24 ga.) 0.021 (24 ga) 0.021 (24 ga.) 0.021 (24 ga.) 0.033 (20 ga) 0.044 (18 ga.) 0.055 {16 ga.) 0.055 ( I 6 ga) 0.055 (16 ga.) 

48 0.027 (22 ga.) 0.068 {14 ga.) 0.097 ( 12 ga) 0.097 (12 ga.) 0.033(20ga.) 0.068(14ga.) 0.097( 12ga.) 0.097(12ga.) 

8 to 11 24 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.) 

12 0.021 (24 ga.) 0.027 (22 ga.) 0.027 (22 ga) I0.027 (22 ga) 0.027 (22 ga.)10.033 (20 ga ) 0.044 (18 ga ) 0.055 (16 ga) 0.055 (16 ga) 0.055 (16 ga.) 

0.044(18ga.) 0.097( 12ga.) 0.044(18ga) 0.044(18ga) 

12 to 15 

48 

24 

12 

48 

0.044(18ga.) 0.055( 16ga.) 0.097(12ga) 0.097(12ga) 0.097( 12ga.) 0.044(18ga) 0.044(18ga ) 0.097(12ga) 0.097(12ga) 0.097(12ga.) 

0.027 (22 ga.) 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.) 

0.068(14ga.) 0.112( 11 ga.) 0.068(14ga) 0.112( 11 ga.) 

16 to 20 24 0.068 (14 ga.) 0.068 ( 14 g.1 · 0.112 ( II ga I O 112 ( II ga) 0 112 (11 ga) 0 Oo:--; ( 14 git.I 0.06:-,. t ,4 6 ... ) U I " (I I ga.) 0.112 (11 ga) j0.112 (11 ga) 

12 0.033 (20 ga.) 0.068 ( 14 g.1 I 0.06S (14 ga.) 0 06X (14 ga) 0.068 ( 14 g,1.) 0.033 /20 ga / 0.044 l IX ga) 0.!''18 (14 ga) 0.068 (14 ga) 0.068 (14 ga.) 

CLASS 3 C SS 4 
(Inches) (Inches) 

48 0.044(18ga.) 0.055(16ga) 0.06S(l-+ga) 0.068(14ga) 0.055(16ga 10.068(14ga.) (J.(J' (l2ga) 0.097(12ga) 

To7 24 0.044(18ga.) 0.055( 16gJ I 0.068l)4ga) 0.06X(l4ga.) 0.068(14ga.) 0.055(16ga.J 0.068(14ga.) 0.C P (l2ga) 0.097(12ga) 0.097( 12ga.) 

12 0.044 ( I 8 ga.) 0.055 ( 16 g.1 l 0.06X ( 14 ga) 0.068 (14 ga.) (l.068 ( 14 ga.) 0.055 ( 16 ga) 0.068 (14 ~-) 0.01J" ( 12 ga.) 0.097 (12 ga) 0.097 (12 ga.) 

48 0.044 (18 ga.) 0.068 ( 14 g.1 I O 097 (12 ga.) 0 097 ( 12 ga ) 0.055 ( 16 ga / 0.068 ( 14 ga) 0.09" ( I 2ga.) 0.097 ( 12 ga) 
-''-

8 to 11 24 0.044 (18 ga.) 0.055 ( 16 g.1 l 0.06X ( 14 ga) 0.068 (14 ga.) O.OflX (14 ga.) 0 055 ( I 6 ga) O 068 (14 ga) 0.("J ( I 2ga.) 0.097 (12 ga) 0.097 (12 ga.) 

12 0.044 (18 ga.) 0.055 {16 g1 ) 0.068 ( 14 ga.) 0JJ68 ()4 ga.) 0.06X (14 ga.) 0 055 ( I 6 ga.l 0.068 ( 14 ga) 0.C ) ' ( 12 ga.) 0.097 (12 ga.) 0.097 (12 ga.) 

48 0.044(18ga.) 0.097( 12g1 I 0.055(16~a I 0.097(12ga.) 

12 to 15 24 0.044 (18 ga.) 0.055 {16 ga I 0.097 (12 ga.) 0.097 ( 12 ga.) 0.097 (12 ga.) 0.055 ( 16 ga. t 0.068 ( 14 ga) 0.OQ ' ( 12 ga.) 0.097 (12 ga) 0.097 (12 ga.) 

12 0.044 (18 ga.) 0.055 (16 gJ ) 0Jl6S (14 ga.) 0.068 (14 ga.) 0.06.'-i (14 ga.) 0.055 j 16 ga. 1 O.Ofll (14 ga ) Cl Or· ( 12 ga) 0.097 (12 ga) 0.097 (12 ga.) 

0.068(14ga.) 0.112( 11 ga.) l 0.0S5 ( 16 ga) 0.112 (I I ga.) 

16 to 20 

48 

24 0.068(14ga.) 0.068(14ga.) 0.112(11 ga) 0.112(11 ga ) 0.112(11 ga.) 0.0S5(16ga) 0.068(14ga) 0.112(11 ga.) 0.112( 11 ga) 0.112(11 ga) 

12 0.044(18ga.) 0.068(14ga.) 0.068(14ga) 0.068(14ga) 0.068(14ga.) 0.055(16ga) 0.068(14ga) 0.097(12ga.) 0.097(12ga) 0.097(12ga.) 

For SI units: I inch = 25.4 mm, I inch water column= 0.249 kPa 

the wei ght of any expected liquid acc umulation . 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 support s expo sed to 
corro sive atmosphe res shall be resistant to the corrosive 
atmosphere s. [NFPA 91 :4.6.4] 
506.8.3 Vibration and Stress. To avoid vibration and 
stress on the duct , hangers and supports shall be secure ly 
fastene d to the building or structure . [NFPA 91 :4.6 .5] 

506.8.4 Expansion and Contraction. Hangers and 
support s shall be designed to allow for expansio n and 
contraction. [NFPA 91 :4.6.6] 

506.9 Protection from Physical Damage. Ducts 
installed in location s whe re they are subject to phy s ica l dam­
age shall be protected by guards. 
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506.10 Duct Clearances. Unless the condition s stipulated I 
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 inche s ( 152 mm) from stored combustible material s, and 
not less than Y2 of an inch ( 13 mm) cleara nce from com­
bustible construction . [NFPA 9 l :4. 7. l ] 

506.10.1 Protection Provided. Where store d com ­
bustible material or combu stible construction is protected 
from ductwork by the use of material s or product s listed 
for protection purpos es, clearance shall be maintain ed in 
accor dance with those listings. [NFPA 91 :4.7. l. l] 

506.10.2 Systems Conveying Combustible Mate­
rials. Unless the conditions stipulated in Section 506.10.3 1 
exist , all duct systems and system components handling 
combu stible material s shall have a clearance of not less 
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than 18 inche s ( 457 mm) from stored combu stible mate­
rials or combust ible construct ion. [NFPA 91 :4.7.2] 

506.10.3 Reduced Clearance Pennitted. When the 
ductwork syste m is operating at 140°F (60°C) or below 
and is equipped with an approved automatic extingu ish­
ing system designed for the spec ific hazard , the clear­
ance shall be permitt ed to be reduced to 6 inches ( 152 
mm) from combustible materials and ½ of an inch ( 12.7 
mm ) from combustib le construction. [ FPA 91:4.7.2.l] 

506.10.4 Clearance Increases. AJl duct systems and 
sys tem compone nts operat ing at temperature s above 
140°F (60°C) shall have clearances from stored com­
bustible materials or combu stible cons tructio n 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 DIMENSION (Inches) (Inches) 

l 40°F - 600°F incl. 
8 8 

>8 12 

8 18 
>600°F - 900°F incl. 

>8 24 

>90Q0f All ducts ltne<l \\ 1th 
24 

refractory 
For SI units: I inch= 25.4 mm, °C I F-32) I .X 

506.10.4.1 Temperatu res Over 900°F. Ducts 
handling materiah. at temperatures in excess of 
900°F ( 482 °C) sha ll be lined ,., ith refractory mate­
rial or the equivale nt [NFPA 91:4 .7.3.1] 

506.10.4.2 Clearance Reduction. \1/h(!n stored 
combustible mate ri 11s or combustib'c construction 
are prot ected from ductwork in accorda nce with 
Section 506. I I, the clearance estab lished in Tabl e 
506. l 0.4 shall be permitt ed to be reduced in accor­
dance with Table 506 .11, but not to less than speci ­
fied in Sectio n 506.10. [NFPA 91:4.7.3.2] 

506.11 Clearance Reduction Methods . lt shall be per­
mitted to protect stored combust ible material or combustible 
construction from ductwork in accordan ce with Tabl e 506. l l 
and Section 506. l I. I through Section 506. 11.6. In no case 
shall the clearance betw een the duct and the comb ustible sur­
face be reduced below that a llowe d in Tabl e 506. 11. [NFPA 
91:4.7.4 , 4.7.4.l] 

506.11.1 Spacers and Ties. Spacers and ties for pro­
tection materials shall be of noncombu stible materia l and 
shall not be installed on the duct side of the protection 
sys tem. [NFPA 91 :4 .7.4.2] 

506.11.2 Wool Batts Insulation. Mineral woo l batts 
(blanket or board) shall have a minimum density of 8 
pound s per cubic feet (lb/ ft3) (128 kg/m3) and have a 
minimum melting point of l 500 °F (8 I 6°C). [NFPA 
91:4.7.4.3] 
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506.11.3 Insulation Board. Insulation board used as a 
part of a clearance- reduction system shall meet the fol­
lowin g crite ria : 

( 1) Have a thermal conductivity of l Briti sh thermal 
unit inch per hour square foot degree Fahrenheit 
[Btu •in/(h •ft2•°F)] [0.14 W/(m•K)] or less. 

(2) Be formed of nonco mbu stible materi al. [NFPA 
91 :4.7.4.4] 

506.11.4 Duct and Thermal Shield. With all c lear­
ance reduction systems, at least l inch (25.4 mm) clear I 
space shall be provided between the duct and the ther­
mal sh ield . [NF PA 91 :4.7.4.5] 

506.11.5 Thermal Shield and Combustible Sur­
face. When using c learance reduction systems that 
include an air gap, at least l inch (25.4 mm ) clear space I 
shall be provided between the thermal shield and the 
combu stible surfac e. [NFPA 91:4.7.4.6] 

506.11.6 Reduced Clearance with Air Gaps. When 
u ing clea rance reduction sys tems that includ e an air gap 
between t.lc. comb ustible surface and the selected means 
of protection , air circulation shall be provided by one of 
the methods in 5ection 506.11.6. l through Section I 
506.11.6.3. [NI·PA 91:4.7.4.7] 

506.11.6.1 Air Circulation. Air circu lation shall 
be permitted to be provide d by leaving all edges of 
the protecfr1c- sys tem open with at least a l inch I 
(25.4 mm) at. gap . [NFPA 91:4 .7.4.7. l] 

506.11.6.2 Single Flat Wall. If the mean s of pro- I 
tection is mou nted on a single flat wall awa y from 
corners. air circu lation shall be permitt ed to be pro­
\'ided by one f the follow ing: 

( 1) Lea\'ing only the top and bottom edges open to 
circulatio n by maintaining the I inch (25.4 mm) 
air gap. 

(2) Ll~n ing 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 wa lls in a comer shall be permitted to 
be open at the top and bottom edges with at leas t l I 
inch (25 .4 mm) air gap. [NFPA 91:4.7.4.7.3] 

Part II - Commercial Hoods and Kitchen 
Ventilation. 

507.0 General Requirements. 
507.1 Type I Hood Exhaust System. Exhaust sys tem s 
servin g Type I hood s shall compl y with Section 507.0 
through Section 518.0. 

507.2 Exhaust System. Cooking equipm ent used in 
processes producing smoke or grea se- laden vapors shall be 
equipped with an exhau st sys tem that compli es with all the I 
equipment and performance requirement s of thi s chapter. 
[ FPA 96:4.1. l] All such equipment and its performan ce I 
shall be maintained in accor danc e with the requirements of 
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TABLE 506.11 
REDUCTION OF DUCT CLEARANCE WITH SPEC IFIED FORMS OF PROTECTION 

[NFPA 91: TABLE 4.7.4] 

MAXIMUM ALLOWABLE REDUCTION IN CLEARANCE (percent) 
---4 

FORM OF PROTECTION* AS WALL PROTECTOR OR AS CEILING PROTECTOR OR 
VERTICAL SURFACE HORIZONTAL SURFACE 

3½ inch thick masonry wall without ventilated air I 
space 
½ inch thick noncombustible insulation board over 
l inch glass fiber or mineral wool batts without 
ventilated air space 
0.024 inch (24 gauge) sheet metal over I inch glass 
fiber or mineral wool batts reinforced with wire, or 
equivalent on rear face with at least a I inch air 
gap 
3½ inch (90 mm) thick masonry wall with at least 
a l inch air gap 
0.024 inch (24 gauge) sheet metal with at least a 1 
inch air gap L 
½ inch thick noncombustible insulation board with 
at least a 1 inch air gap 
0.024 inch (24 gauge) sheet metal with ct.tilated 
air space over at least 0.024 inch (24 gauge) sheet 
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 gua~cl sheet 
metal with at least a 1 inch air gap 

For SI units: I inch = 25.4 mm 

33 None 

50 33 

66 66 

66 None 

66 50 

66 50 

66 50 

66 50 

* Clearance reduction applied to and covering .. II cumbu~11blc ~urfaccs ,, 1th in the distance ~pcc1ficd a~ 1 cquircd c lea ranee\\ ith no protection in Table 506.10.4. 

I thi s chapter dur ing all periods of operation of the cooking 
equipment. [NF PA 96:4. 1.2] The following equipment shall 
be kept in wo rking condition : 

(I) Cooki ng equipm ent 

(2) Hoods 

I (3) Ducts (if app licab le) 

(4) Fan s 

(5) Fire-extin guishing equipm ent 

(6) Speci a l effl uent or ene rgy contro l equ ipment [NF PA 
96:4.1.3] 

I Maint enance and repairs shall be performed on all com-
ponent s at intervals necessary to maintain goo d wo rkin g con-

I ditions. [NF PA 96:4.1.3.l] 

)) 507.2.1 Airflow. All airflow s shall be maintain ed. 
[NFPA 96:4.1.4] 

))I 507.2.2 Responsibility. The responsib ility for inspec­
tion , testing , maintenance, and cleanline ss of the venti­
lation control and fire protection of the commer cial 

I cooking operations, includin g cook ing appliances, sha ll 
ultim ate ly be that of the owner of the sys tem , provided 
that this respo nsibi lity has not been transferred in wr itten 
form to a management company, tenant, or other party . 
[NFPA 96:4.1.5] 

))I 507.2.3 Solid-fuel Cooking Equipment. All so lid­
fuel cooking equipment sha ll comply with the require ­
ments of Section 5 17.0. [NFPA 96:4.1.6] 
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507.2.4 Multitenant Applications. Multit enant appli- I<< 
cations shall require the conc erted coopera tion of design, 
installation, operation , and maintenance respons ibilities 
by tenants and b) the buil<l.ng owner. [NFPA 96:4.1.7 ] 

507.2.5 Interior Surfaces . All interio r surface s of the 1<< 
exh,.m,t svstc·11 shal be < ccess ible for cleaning and 
inspection purposes. l NFPA 96:4 .1.8] 

507.2.6 Used in Other Applications. Cooking equip- I<< 
ment used in fixed, mobile , or temporary concess ions, 
such as trucks, buses, tra ilers, pavilion s, tents, or any I 
form of roofed enclosure, shall comply with this chap-
ter. [NFPA 96:4.1.9] 

507.3 Listed Devices. Penetrations shall be sea led with 
listed devices in accordanc e with the requ ireme nts of Sectio n 
507.3.l. 

507.3.1 Penetration. Devices that requir e penetration 
of a Type l hood or grease duct , such as pipe and conduit 
penetrat ion fittings and fastene rs, shall be listed in acco r­
dance with UL 7 10 or UL 1978. Seams,jo ints, and pen­
etration s of the hood enclos ure shall comp ly with Sectio n 
508.3.2 . Seams , jo ints, and penetration s of the ductwork 
shall comply with Section 510.5.3. 

507.4 Clearance. Where enclosures are not requir ed, hood s, 
grease removal device s, exhaust fans , and duct s shall have a 
clearance of at least 18 inches ( 457 mm) to combustible mate- I 
rial , 3 inche s (76 mm) to limited-combu stible materia l, and 0 
inches (0 mm) to noncombustible material. [NF PA 96:4.2. 1] 
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507.4.1 Listed. Where a hood , duct , or grease remova l 
device is listed for cleara nces less than those require d in 
Sectio n 507.4, the listing requirements shall be permit­
ted. [NF PA 96:4.2.2] 

507.4.2 Clearance Reduction. Where a clearanc e 
reduction syste m consist ing of 0 .0 13 of an inch (0.33 
mm) (28 gauge) shee t metal spaced out 1 inch (25.4 mm) 
on noncombu stible spacers is pro vided , there sha ll be a 
minimum of9 inches (229 mm) clearance to comb ustib le 
materi al. [NFPA 96:4.2.3.1] 

507.4.2.1 Mineral Wool Batts or Ceramic 
Fiber Blanket. Where a clearance reduction sys­
tem consist ing of 0.027 of an inch (0.686 mm) (22 
gauge) sheet metal on l inch (25 .4 mm) mineral 
woo l batts or ceramic fiber blanket reinforced with 
wire mesh or equivalent spaced 1 inch (25.4 mm) on 
noncombustib le spacers is provided , there shall be 
a minimwn of 3 inche s (76 mm) clearance to com­
bustible materi al. [NF PA 96:4.2.3.2] 

507.4.2.2 Field-App ied rease uct nclo­
sure. Where a clea.-ance reduction system consist­
ing of a listed and labeled field-applied grease duct 
enclosure mate rial. system. product, or method of 
construction spec ifically evaluated for such purpose 
in accordance with AST~1 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-combu stible materials shall be permitted where 
protected by one ol the following: 

( 1) Metal lath and plaster. 

(2) Cera mic tile. 

(3) Quarry tile. 

(4) Other noncom bustible materials or assembly of 
noncombu stibk. .nate. ials that arc listed for the 
purpose of reducmg clearance. 

(5) Other materials and products that are listed for the 
purpose ofreducing 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 requ irements and 
shall be acceptable to the Author ity Hav ing Juri sdiction . 
[NFPA 96:4.2.4. l] 

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 enclos ure, or field­
appl ied grease duct enclosure) shall be inspected by 
qualified personnel to determine whe ther the duct 
and protectio n method are structurally sou nd, 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 sha ll 
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 prote ct ion 
method s for ducts to reduce clearance shall be 
appl ied to the combust ible or limited-combustible 
construc tion, not to the duct itself [NFPA 96:4.2.4.4] 

507.4.4 Factory Built. Factory-built grease duct enclo­
sure s shall be protected with a through-penetration 
fire stop system classified in accordance with ASTM 
E814 or UL 1479 having an "F" and a "T'' rating equal I 
to the fire resistance rating of the assembly being pene­
trated from the point at which the duct penetrates a cei l­
ing, wall, or floor to the outlet terminal. [NF PA 96:4.3.3] I 

507.4.4.1 Listing. The factory-built grease duct 
protection syste m sha ll be listed in accordance with 
UL 2221. [NFPA 96:4.3.3.1] I 
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\\ 1th the grease duct manufacturer 's listing and 
their installation instruct ions. [NFPA 96:4.3.3.2] 

507.4.4.3 In tallation. The factory -built grease I 
duct protectio n syste m shall be insta lled in accor­
dance with the manufacturer's instructions and the I 
listing require ments. [ FPA 96:4.3.3.3] 

507.4.5 Field Applied. Fie ld-app lied grease duct enclo ­
sures shall be pro tected wit h a throu gh penetration 
fircstop system classified in accordance with ASTM E8 l4 
or UL 14 79 having an "F" and a "T" raring equal to the I 
fire resistance rating of the assembly being penetrated. 
The surface of th<.. field fabricated grease duct shall be 
continuously co\ ered on a ll sides from the point at which I 
the duct enclosure penetrate s a ceiling, wall, or floor to 
the outlet terminal The field-applied grease duct shall be 
listed in accordanc e w ith ASTM E2336 and installed in 
a o n i 1e manufacturer 's instructions and the I 
listing requirem ents. [NFPA 96:4.3. l - 4.3 .1.2] 

507.4.6 Both Field-Appl ied and Factory Built. 
Fie ld-appli ed grease duct enclosures and factory-built 
grease duct enclosures shall demon strate that they pro­
vide mechanica l and struc tural integrity , resiliency , and 
stability where subjected to expected building environ­
mental conditions, duct movement under genera l operat­
ing condi tions, and duct movement due to fire conditions. 
[NFPA 96:4.3.4] 

507.4.6.1 Physical Damage. Mea sures shall be 
taken to prevent physical dam age to a materia l or 
product used for the purpose of reducing clearances. 

Exception : Where the duct is protected with a field­
appl ied grease duct enclosure or factory-b uilt grease 
duct enclosure. 

507.4.6.2 Specification. The specifications of mate­
rial , gauge , and constructio n of the duct used in the 
testing and listing of field-applied grease duct enclo­
sures and factory-bu ilt grease duct enclosures shall be 
included as minimum requirements in their listing and 
installation document ation. [ FPA 96:4.3.5] 
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507.4.6.3 Clearance Options. The following 
c learance options for which field-app lied grease 
duct enclosures and factory-built grease duct enc lo­
sur es have been successfully eva luated shall be 
clea rly identifi ed in their listing and installation doc­
umentation and on their labels : 

{I) Ope n comb ustible construction clearance at 
manufacturer' s reque sted dimen sions. 

(2) Closed combustible constructio n clearance at 
manufa cturer's requested dimen sions, w ith or 
witho ut specified ventilat ion. 

(3) Rated shaft cleara nce at manufacturer 's 
requested dimensions , with or without specified 
vent ilation. [ FPA 96:4.3.6] 

507.4.7 Building and Structural Contact. A duct 
shall be permitted to contact nonco mbu stible floors , inte­
rior walls , and other noncombustible struc tures or sup­
port s, but it sha ll not be in contact for mor e than 50 
percent of its surface area for each linear foot of contact 
length. [NF PA 96:4.4. l] 

507.4. 7.1 Corrosion Pr tection. \Vhcre 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. Where the duct is 
listed for zero clearance to combustibles or is other­
wise protected with a maten <t. or product listed for 
the purp ose of reducing cleara 1ce to zero. the duct 
shall be perm itted to excee d the contact limits of 
Section 507.4.7 without add.honal corrosion pro­
tection. [NFPA 96:4.4.3] 

507.4.8 Clearance Betwee Duct and Interior 
Surfaces. Clearances betwee n the duct and interior sur-

1 faces of enclosures sha ll meet the requirements of Sec­
tion 507.4 through Section 507 .4 ~ 3 [NF?.\ 96:4.5] 

507.5 Drawings. A drawing(s) of the exhaust system installa-
1 tion along with copies of operating instructio ns for subas sem­

blies and components used in the exhaust syste m, including 
electrica l schematics , shall be on the premises. [NFPA 96:4 .6] 

I 507.6 Notification of Change. If required by the Author -
ity Having Ju risdict ion, notification in writing shall be given 

I of any alteration, replac ement , or re location of any exhaust 
or extinguis hing sys tem or part thereof or cooking equipm ent. 
[NFPA 96:4.7] 

Satisfac tion shall be provided to the Authority Having 
Juri sdiction that the complete exhaust system as addressed in 
th is chapter is insta lled and operab le in acco rdance with the 
approved design and the manufacturer 's installation instruc­
tions. 

508.0 Type I Hoods. 
508.1 Where Required. Type I hood s shall be installed at 
or above commercial-type deep-fat fryers, broi lers, grills, hot­
top ranges, ovens, barbecue s, rotisseries , and sim ilar equ ip­
ment that emits comparab le amounts of smok e or grease in a 
food-processi ng estab lishment. For the purpose of this sec-
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tion , a food-processi ng establishment sha ll include a build­
ing or portion thereof used for the proc ess ing of food, but 
sha ll not include a dwelling unit. 

Exceptions: 

( l ) Cooking app liance that is in accordance with UL 7 10B 
for reduced em iss ions whe re the grease discharge does 
not exceed 2.9 E-09 ounces per cubic inch (oz/ in3

) (5.0 
E-06 kg/m 3) where operated with a total airflow of 500 
cubic feet per mi nute (CFM) (0.236 m3/s). 

(2) Rec ircu lating systems listed in accorda nce with UL 71 OB 
and installed in accordance with Section 516.0. 

508.2 Listed Type I Hood Assemblies. Listed hood 
assemb lies sha ll be installed in accordance with the terms of 
their list ing and the manufacturer's instructions. Listed hood I 
assemblies shall be tested in accordance with UL 7 10 or 
equ ivalent. [NF PA 96:5.4. 1, 5.4.2] 

508.2.1 Listed Ultraviolet Hoods. Listed ultraviolet 
hoods shall be installed and maintained in accorda nce 
\\ Ith thl. tums or then list ing and the manufacturer's I 
instructions . Duct systems com1ected to ultraviolet hoods 
shall comply with Section 5 10.0. Ultraviolet hoods shall 
be tested and listed in accor dance with UL 7 10 and UL 
710C. [Nl·PA 96:5.5 5) 2] I 
508.2.2 Listed Ventilated Ceiling Technology. 
Listed ventilated ceiling technology shall be installed and 
maintained in accordance\\ :th the terms of its list ing and 
the manufacturer's instrm.tt ns. [NFPA 96:5.6] 

508.2.3 Construction of Listed Exhaust Hoods. (( 
Listed exhaust hoods with or without exhau st dampers 
shall be permitted to be cons tructed of materials required 
by the listing. [Nl PA 96:~ 1.6] 

508.2.4 Assembly of isted Exhaust Hoods. (( 
Listed exhaust hoods with or without exhau st damper s 
sh 11 b <..nmtt d to b assemb led in accorda nce with 
the listing requirements. [NFPA 96:5.1.7] 

508.3 Construction of Type I Hoods. The hood or that 
portion of a primar y collection means desig ned for collec ting 
cooking vapors and residues shall be constructed of and be I 
supported by stee l not less than 0.048 of an inch ( 1.219 mm) 
(No. 18 MSG) , in thickness, sta inless stee l not less than 0.036 
of an inch (0.914 mm) (No. 20 MSG) in th ickness, or other 
approved materia l of equivalent strength and fire and corro­
sion resistance . [NF PA 96:5.1.l] 

Exception : Listed exha ust hood s. 

508.3.1 Grease Vapor. Wall-mounted exha ust hood 
assemb lies shall be tight fitting aga inst the back wall so I 
as to not permit passage of grease vapor behind the hood, 
or between the back wa ll and the hood assembly. [NFPA 
96:5.1.13] 

508.3.2 Seams , Joints , and Penetrations. All I 
seams, joints, and penetration s of the hood enclos ure that 
direct and captu re grease -laden vapors and exha ust gases 
sha ll have a liquid -tight continuo us exte rnal weld to the 
hood 's lower outermost perimeter. [NFPA 96:5.1.2] 
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Exceptio ns: 

( 1) Seams, j oints, and penetra tions of the hood shall be 
permi tted to be inte rnally welded, prov ided that the 
weld is formed smooth or ground smooth, so as to 
not trap grease, and is cleana ble. [NFPA 96:5.1.3] 

(2) Penetra tions shall be permi tted to be seale d by 
dev ices that are listed for such use and whose pres­
ence does not detract fro m the hood's or duct's 
structura l integrity. [NFPA 96:5. 1.5] 

508.3.2.1 Sealed. int ernal hood jo ints, seams, fi l­
ter supp ort fra mes, and appurte nances attache d 
inside the hood shall be seale d or otherwise made 
grease tight. [NF PA 96:5. 1.4] 

508.3.3 Eyebrow-Type Hoods. Eyebrow -type hoods 
ove r gas or electric ovens shall be permi tted to have a 
duct constructed as required in Sec tion 5 10.0 from the 
oven flue(s) connected to the hood canopy upstream of 
the exhau st plenum, as shown in Figure 508.3.3. [NFPA 
96:5. 1.8.1) 

Exhau t hood 

Uven 

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 tlu e(s) to the hood cano py sha ll be con­
nected with a continuous weld or have a duct-to-d uct 
connection. [See Figur e 511.1.2(2) thro ugh Figure 
511.1.2(4)] [NF PA 96:5. 1.8.2] 

508.3.4 Insulation. Insulat ion material s other than 
electr ical insu lation shall have a flame spread index of 
25 or less, when tested in accordance with ASTM E84 or 
UL 723 . Adh esives or cements used in the installation of 
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insulating materials sha ll comp ly w ith the requ irements I 
of th is sect ion when tes ted with the specific insula ting 
mater ial. [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 supp ly air 
plenums shall com ply with the requirements of Sectio n I 
508.2.3 through Section 508.3 .4 and Section 508.5. [NFPA 
96:5.3.1) 

508.3.5.1 Outer Shell. The construction of the outer 
shell or the inner exhaust shell shall comply with Sec- I 
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 grease tight con­
struction. [NFPA 96:5.3.3] 

508.3.5.3 Fire Dampers. A fire-actua ted damper 
shall be install ed in the supply air plenum at each 
point w here a suppl y air duct inlet or a supp ly air 
outlet pene trates the continu ous ly welded she ll of 
t.1c assc.nbl} [NFPA 96:5 .3.4.1] 

508.3.5. .1 Listing. Th e fire dam per shall be 
listed fo. uch use or be part of a listed exhaust 
hood \\ it 11 or w ithout exhaus t damp er. [NFPA 
96:5.3.'1 2] 

508.3.5. 3.2 Actuating Temperature. Th e 
actuatio.1 dev ice sha ll have a maximum tem-1 
peraturc. rat ing of 286 °F (141 °C). [NFPA 
96:5.3.4 ~] 

508.3 .5. .3 Exemption. Suppl y air plenum s 
that disc 1arge a ir from the face rather than from 
the botto:n or into the exha ust hoo d and that are 
isolated ~rom the exhau st hood by the continu­
ously\\ clded shell extendin g to the lowe r out­
ermost ·1erimete r of the entir e hood assem bly 
shall not require a fu e-ac tuated damper. [NFP A 
96.) .3.4.~] 

508.4 Supports. Hoods sha ll be secure d in place by non­
combu stible supports. The supports shall be capable of sup­
porting the expected we ight of the hood and plus 800 pounds 
(362.9 kg) . 

508.5 Hood Size. Hoods shall be sized in accordan ce with 
the airflow capacity in acco rdance with Section 508.5. 1. 1 and 
insta lled to provide for the remova l of heat, and ca pture and 
removal of grease- laden vapors in accor dance with Sect ion 
5 11.2.2. 

508.5.1 Canopy Size and Location. For can opy 
type comme rcial cooking hoo ds, the inside edge the reof 
sha ll ove rhang or exte nd a hor izontal distance of not less 
than 6 inches (152 mm) beyond the edge of the cooking 
surface on open s ides, and the ve rtica l distanc e be twee n 
the lip of the hoo d and the coo kin g surface sha ll not 
excee d 4 feet (12 19 mm). 

Exception : Listed exhaust hoods are to be insta lled in 
acco rdance w ith the terms of their listings and the man­
ufacturer 's installa tion instruct ions. 

508.5.1.1 Capacity of Hoods. Canopy-type com­
merc ia l coo king hoo ds shall exha ust through the 
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hood w ith a quantity of air not less than determined 
by the applicat ion in acco rdance with Sec tion 
508.5. 1.2 thro ugh Sec tion 508.5.1.5. The exha ust 
quanti ty shall be the net exhaust fro m the hood 
detenn ined in accordan ce w ith Equation 508.5. 1.1. 
The duty level for the hood shall be the duty leve l of 
the appliance that has the highest (heaviest) duty 
leve l of appl iances insta lled underneath the hood. 

Exception : Listed exhaust hoods insta lled in acco r­
dance w ith the manufac turer's installation instruc­
tions. 

ENEr = EHooD - MAm (Equatio n 508.5. 1.1) 

Where: 

ENET = net hood exhaust 

EHOOD = total hood exhaust 

A1Aw = makeup air , internal di,;charge 

508.5.1.2 Extra-Heavy-D uty Cooking Appli­
ances. The minim um net airflow for hoods used for 
solid fuel cook ing appliances such as charcoal. bri­
quette, and mesquite to prO\ 1de the heat source for 
cook ing shall be in accor dance.\\ ith Table 508.5.1.2. 

TABLE 508 .5.1.2 
EXTRA-HEAVY-DUTY COOKING APPLIANCE AIRFLOW 

TYPE OF HOOD 

+-

AIRFLOW (cubic toot per minute 
per linear toot of hood) 

Backshelf/pass-over Not pcrmincd 

Double island canopy (per side) 

Eyebrow 

Single island canopy 

Wall-mounted canopy 

+ 

+ 

550 

Not pcnnittcd 

700 

550 
For SI units: I cubic foot per minute= 0.00047 m3/s, I foot= 304.8 mm 

508.5.1.3 Heavy-Duty Cooking Appliances. 
The mini mum net airflow for hoods used for cook­
ing appliances such as gas und er-fired broi lers , gas 
chain (co nveyo r) bro ile rs, electri c and gas wok 
ranges , and electr ic and gas ove r-fire d (upri ght) 
bro ilers sha ll be in accor dance with Tab le 508.5. 1.3. 

TABLE 508.5 .1.3 
HEAVY-DUTY COOKING APPLIANCE AIRFLOW 

TYPE OF HOOD 

Backshelf/pass-over 

AIRFLOW (cubic foot per minute per l linear foot of hood) 

400 
Double island canopy (per side) 

Eyebrow 

Single island canopy 

Wall-mounted canopy 
+-

400 
Not pennitted 

600 
400 

For SI w1its: I cubic foot per minute= 0.00047 m3/s, I foot= 304.8 mm 
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508.5.1.4 Medium-Duty Cooking Appliances. 
The minim um net airflow for hoods used for cooking 
appli ances such as e lectric and gas hot-top ranges, 
gas open-burner ranges (with or w ithout oven), elec­
tric and gas flat griddles , e lectri c and gas double­
sided gr iddles, elechic and gas fryers (including open 
deep fat fryers, donut frye rs, kettle frye rs, and pres­
sure frye rs) , and elec tric and gas conveyo r pizza 
ovens shall be in acco rdance with Table 508.5. 1.4. 

TABLE 508 .5.1.4 
MEDIUM-DUTY COOKING APPLIANCE AIRFLOW 

TYPE OF HOOD 

Backshelf/pass-over 

Double island canopy (per side) 

Eyebrow 

Single island canopy 

\\ all mounted LGfl '.)P) 
t 

AIRFLOW (cubic toot per minute 
per linear foot of hood) 

300 
300 
250 
500 
300 

for SI units: 1 cubic foot per mmutc 0.00047 m3/s, I foot= 304.8 mm 

508.5. 1.5 Light-Duty Cooking Appliances. The 
minimum net airtlm\ for hoo ds used for cooking 
appliances such as gas ~md electric ovens (including 
standard. bake. roasting, revolving, retherm, convec­
tion. combination convec tion/ste amer, rotisse rie, 
countc11op convcymize d baking/finis hing, deck, and 
pastry). discrete elc·nc nt ranges (w ith or w ithout 
oYcn), electric and gets steam -jacketed kettles less 
than 20 gallons (76 L). electric and gas pasta cook ­
ers. electric and gas compartm ent stea mers (both 
pressure and atmosphe ric), electric and gas cheese 
rncltcrs electric a 1d gas tilting skillets (braising pans) 
d0ct 11c anct gas 1otiss011es, and electr ic and gas sala­
manders shall be in accordance with Table 508 .5. 1.5. 

TABLE 508 .5.1.5 
LIGHT-DUTY COOKING APPLIANCE AIRFLOW 

TYPE OF HOOD 

Backshelf/pass-over 

Double island canopy (per side) 

Eyebrow 

Single island canopy 

Wall-mounted canopy 

AIRFLOW (cubic foot per minute 
per linear foot of hood) 

250 
250 
250 
400 

200 
For SI units: I cubic foot per minute= 0.00047 m3/s, I foot= 304.8 mm 

508.5.2 Noncanopy-Type Hoods. Noncanopy-type 
comm ercial cooking hoods shall be installed and size d 
in acco rdance w ith the man ufac turer 's insta llation 
instructions, and Section 508 .5.2. l and Section 508.5.2.2. 

Exception : Listed hood assem bli es designe d 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. ln 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 [(ft3/min) / ft)] [0.464 
(m 3/s)/m] of cooking equipment. Li sted noncanopy 
exhaust hoods and filter s shall be sized and installed 
in accor dance with the terms of their listing and the 
manufacturer's insta llation instructions. 

508.5.3 Labeling. Type I hood s shall bear a label indi­
cating the exhaust flow rate in cubic feet per minute per 
lineal foot [(m3/s)/m]. 

508.6 Solid-Fuel Hood Assemblies. Where solid-fuel 
cooking equipme nt is to be t.scd. the solid-fuel hood assem­
bly sha ll be in acco rdance W IT 1 Section 517 0 . 

508.7 Exhaust Outlets . \n exhaust outlet within an 
unlisted hood shall be locate d so as to optimize the capture of 
particulate matter. Each outl et shall serve not more than a 12 
foot (3658 mm) section of an unlisted hood. 

509.0 Grease Removal evices in Hoods. 
509.1 Grease Removal evices. Listed grease filters or 
other listed grease remova l devices intended for use with 
commercial cooki ng opera tions shall be provided. Listed 
grease filters and grease remm al de, ices that arc removable 
but not an integral compon ent of a specific listed exhaust 

I hood shall be listed in accor da.'1ee \\ 1th L!L 1046 and shall be 
designated on the filter. [NFP \ 96·6 I I, 6 I ,.,] 

509.1.1 Grease Filters, Mesh-Type. Mesh filters shall 
not be used unless eva luated as an integral part of a listed 
exhaust hood or listed in conjunction with a primary fil­
ter in accor dance with UL 1046. [ FPA 96:6.1.3] 

509.2 Installation. The distance between the grease removal 

I device and the cooki ng surface shall be as great as po ssible 
but not less than 18 inches (457 mm). [NFPA 96:6.2.1.1] 

509.2.1 Vertical Distance. Where grease removal 
device s are used in conjunction with solid fuel or solid 
fuel-type broiler s, including gas or electrically heated 
charbroilers , a minimum vertica l 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] 

2021 UNIFORM MECHANICAL CODE 

EXHAUST SYSTEMS 

(2) Where a grease remova l device is listed for sepa ra­
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 device s supplied as part of listed 
hood assemblies shall be installed in accordance 
with the terms of the listing and the manufacturer 's I 
instructions. [NFPA 96:6.2. l .5] 

509.2.2 Grease Removal Device Protection. 
Where the distance betwee n 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 sha ll be 
permitt ed to be accomplished by the installation of 
a stee l or sta inless steel baffle plate between the heat 
source. a.1c.. t.1e grease removal devi ce. [NFPA 
96:6.2.2.2 J 

509.2.2.2 Size and Location. The baffle plate 
shall be sized nd located so that flames or combus­
tion gases travel a distance not less than 18 inches I 
(457 mm) thHn the heat source to the grease removal 
de, ice. [N f-P 96:6.2.2.3] 

509.2.2.3 Cl arance. The baffle shall be located 
not less th.:.n 6 inche s ( 152 mm) from the grease 
rcmo\'al de\ ice. [NFPA 96:6.2.2.4] 

509.2.3 Grease Filters. Grease filters shall be listed 
and constructed ot steel or othe r non-combustib le mate ­
rial, and shall be ot rigid construct ion that wi ll not distort 
or crush under nor mal operation, handling, cleaning, or 
replacement. 

509.2.3.1 Arrangement. Grease filter s shall be 
arranged so that all exhaust air passes through the I 
grease filter s. [NFPA 96:6.2.3.4] 

509.2.3.2 Accessibility. Grease filters sha ll be 
easily access ible for removal. [NFPA 96:6.2.3.5] 

509.2.3.3 Angled Installation. Grease filters 
shall be insta lled at an ang le 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 
equi pped 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. I 
Grea se drip trays shall be pitched to drain into an 
enclosed metal container having a capacity not 
exceeding l 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 orientatio n to drain grease shall be 
clear ly so designated on the face of the filter as to be vis-1 
ible with the filter installed, or the hood or filter shall be 
constructed so that filter s cannot be installed in the wrong 
orientation. [NFPA 96:6.2.5] 
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509.3 Solid-Fuel Grease Removal Devices. Wher e 
solid-fuel cooking equipment is provided with grease removal 
devices, these device s shall be in accordance with Section 
5 17.0. 

510.0 Exhaust Duct Systems. 
510.1 General. Ducts shall not pass through fi re walls. 
(NFPA 96:7.1. 1] 

510.1.1 Fire Hazards. All duct s shall lead directly to 
the exterior of the building, so as not to unduly increase 
any fire hazard . [NFPA 96:7. l .2] 

510.1.2 Interconnection . Duct syste ms sha ll not be 
I inter connect ed with any other building ventil atio n or 

exhaust system. [NFPA 96:7.1.3] 

510.1.3 Duct Installation. All ducts shall be install ed 
with a minimum 2 percent slope on horizontal runs up to 
75 feet (22 860 mm) and a minimum 8 percent slope on 
horizontal rnns greater than 75 feet (22 860 mm). Fac­
tory-built grease ducts sha ll be pcrrntted to be i·1stalled 
at a lesser slope in accordance ,, 1th the listing and the 
manufacturer's instructions. All horizontal ducts shall be 
provided with access in accordan ce with Section 510.3 .3. 

Drai ns shall be provided at low points in horizontal 
duct s. Where provided, drain s s.1all be continuously 
we lded to the exhaust duct in accordance with the terms 
of the listing and the manufactur rs installation manual. 

All ducts shall be installe d wit11out fonning dips or 
traps. ln manifold (commo n duct) systems. the lowest 
end of the main duct shall be connected flush on the bl)t­
tom with the branch duct. [NFP A 96:7.1.4 7.1.4.5] 

510.1.4 Accessibility. Openin gs required for accessi­
bility sha ll comply with Section 510.3 through Section 
5 10.3.2. [NFPA 96:7.1.5] 

510.1.5 Sign. A sign stating t.1c following shall be 
placed on all access panel s: 

ACCESS PANEL - DO NOT OBS TR UCT [NFPA 
96:7.1.6] 

510.1.6 Bracing and Supports. Duct braci ng and 
support s sha ll be of noncombustib le materi al, secure ly 
attache d to the structure and designed to carry gravity 
and lateral loads within the stress limitation s of the build­
ing code. Bolt s, screws , rivets , and other mechanical fas­
teners shall not penetrate duct walls. 

510.1.7Type I Exhaust Duct Systems. Listed grease 
duct s shall be installed in accordance with the terms of 

I their listing and the manufacturer 's instruc tions. [NFPA 
96:7.1.7] 

510.2 Clearance. Clearance between ducts and combustib le 
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 sha ll be provided at the sides or 
at the top of the duct, whic heve r is more accessible , and at 
changes of direction. Openings shall be protected by approved 
access constructed and installed in accor danc e with the 
requiremen ts of Sectio n 510.3.7. [NFPA 96:7.3.1, 7.3.2] 
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Exception : Openings shall not be required in portions of the 
duct that are accessible from the duct ent ry or discharg e. 
[NFPA 96:7.3.3] 

510.3.1 Access Panel. For hoods with damper s 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. [ FPA 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 clean ing and inspectio n with in 3 feet 
(9 14 mm) of each side of the fan. Wall -mounted exhaust 
fans shall have acces s for cleaning and inspectio n within 
3 feet (914 mm) of the exhaust fan. [NFPA 96:7.3.7, 
7.3.8] 

510.3.3 Horizontal Ducts. On horizonta l duct s, at 
least one 20 inch by 20 inch (508 mm by 508 mm) open­
ing s rn l 'K prO\ i c for personnel ent ry. [NFPA 
96 :7.4.1. I] 

510.3.3.1 Cleaning. here an opening of the size 
specified in Section 510.3.3 is not possible , open­
ings large enough to permit thorough cleanin g shall 
be provided at 12 feet ( 3658 mm) intervals. [NFPA 
96:7.4.1.2] 

510.3.3.2 Safe Access and Work Platform. lf I 
not easily accessible from a 10 foot (3048 mm) 
stcpladdc1. openings on horizontal grease duct sys­
tems shall be provided with safe access and a work 
platform. [NFPA 96:7 .4.1.3] 

510.3.3.3 Support. Support systems for horizon­
tal grease UU(:t S) stem s 24 inch es (610 mm) and 
larger in any cross ·SLctio nal dimension shall be I 
designed for the we1grit of the ductwork p lus 800 
pound.:. (362.9 k.g) at any point in the duct syste ms. I 
[ FPA 96:7.4.1.4] 

510.3.4 Vertical Ducts. On vert ical ductwo rk whe re 
personnel entry is possible, access shall be provided at 
the top of the vertica l 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 sha ll be pro- I 
vided on each floor. [NFPA 96:7.4.2.2] 

510.3.4.2 Safe Access and Work Platform. lf I 
not easi ly accessible from the floor or a l O foot 
(3048 mm) stepladd er , openings on vertical grease 
ducts shall be provided with safe access and a work 
platform . [ FPA 96:7.4.2.3] 

510.3.5 Nonlisted Ductwork. On nonlisted ductwork, 
the edge of the opening shall be not less than 1 ½ inches 
(38 mm) from all outs ide 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 mater ial and thickness as the duct. Access panel s 
shall have a gasket or sealant that is rated for l 500°F 
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(8 16°C) and shall be greaset ight. Fasteners, such as bolts, 
weld studs, latches, or wing nuts, used to secure the access 
panels shall be carbon steel or sta inless steel and shall not 
penetrate duct walls. (NFPA 96 :7.4.3. l - 7.4.3.3] 

510.3.6.1 Listed Grease Ducts. Listed grease duct 
access door assemblies (access panels) shall be 
installed in accordan ce with the terms of the listing 
and the manufacturer's instructions. [NFPA 96:7.4.3.4] 

510.3.6.2 Within an Enclosure. Where openings 
are located in ducts within an enclosure, the access 
panel includin g its compon ents shall be of the same 
fire rating as the enclosure. 

510.3.7 Fire Protection System Devices. Openings 
for installation, servicing, and inspection of listed fire 
protection sys tem dev ices and for duct cleaning shall be 
provided in ducts and enclosures and sha ll be in acco r­
dan ce with the req uirements of Section 5 10.3 through 
Section 510.3.2 and Section 5 10.7.7. Enclo sure openings 
requi red to reac h access panels in the ductwork shall be 
large enough for remova of f1c access p,r1c t 1roug 1 the 
enclosure opening. [NFP \ 96:7.4.4.1 7.4.4.2J 

510.4 Listed Grease Du ts. Listed grease ducts shall be 
installed in accor dance with the terms of the listing and the 

I manufac turer 's instructions. [. FPA 96:7.1.7] 

510.4.1 Factory-Buil t Grease Ducts. Factory-built 
grease ducts in accor dance ,, ith UL 1978 shall be per­
mitted to incor porate non-welded joints in accordance 
with their listings. 

510.5 Other Grease Ducts. Other grease ducts shall com­
ply with the requireme nts of ~(.ction 510.5.1 through Section 
510.5.5. [NFPA 96:7.5] 

510.5.1 Materials. Ducts shall be constructed of and 
supported by carbon sted not less than 0.060 of an inch 
( 1.524 mm) (No. 16 M G) in thickness or stainless steel 
not less than 0.048 of an i'1ch ( 1.219 mm) (No. 18 MSG) 
in thickness. [NFPA 96 ·7 5 I I J 
510.5.2 Factory-Built Grease Ducts. Factory-built 
grease ducts listed in accor dance with UL 1978 shall be 
permitted to use materials in accordance with their list­
ing. [ FPA 96:7.5.1.2] 

I 510.5.3 Installation. All seams, jo ints, penetrat ions, 
and duct-to-hood collar connections shall have a liquid­
tight continuous external we ld. (NFPA 96 :7.5.2. 1] 

Exceptions: 

(1) Factory- bu ilt grease ducts listed in accordance with 
UL 1978 shall be permi tted to inco rporate non­
welded j oint construction in accor dance with their 
listings . [NFPA 96:7.5.2. 1.1] 

(2) Duct-to-hood collar connections as shown in Figure 
5 10.5 .3 shall not requir e a liquidtight continuou s 
external weld. [NFPA 96:7.5.2.2] 

(3) Penetrat ions shall be permitt ed to be sealed by other 
listed dev ices that are tested to be greasetight and are 
evaluated und er the same conditions of fire seve rity 
as the hood or enclosure of listed grease extractors 
and whose presence does not detract from the hood 's 
or duct's structura l integrity. (NFPA 96:7.5.2.3] 
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(4) interna l weld ing shall be permi tted, prov ided the 
joint is forme d or ground smoo th and is readily 
access ible for inspection. [NFPA 96 :7.5.2 .4] 

510.5.3.1 Duct Leakage Test. Prior to the use of 
or concealment of any portion of a grease duct sys- I 
tern, a leakage test shall be performed to determine 
that all wel ded joint s and seam s are liquid t ight. 
[NFPA 96:7.5.2. l .2] 

510.5.3.2 Welded Duct Connection. Accept- , 
able duct-to-duct connection shall be as follows: 

(1) Telesco ping jo int, as shown in Figure 
510.5.3.2( 1). 

(2) Bell-type jo int, as shown in Figur e 5 10.5.3.2(2). 

(3) Flange with edge weld, as shown in Figure 
510.5.3.2(3). 

(4) Fla nge with filled weld, as shown in Figure 
510.5 .3.2(4). [NFPA 96:7.5.5. 1] 

510.5.4 Butt Welded Connections. Butt welded con­
nections s!1<11l not e permitted. [NFPA 96:7.5.5.2] 

510.5.5Telescop ing and Bell-Type Connections. 
For telescoping and bell-type connections , the inside duct 
section shall alv .. t) S be uphill of the outside duct section. I 
(NFPA 96:7.5.5 3] The overlap shall not exceed 2 inches 
(51 mm) as shm, n in Figure 5 10.5 .3.2( l ). 

510.5.6 Duct Leakage Test. Prior to the use of or con­
cealment of a grc..i:e duct system, a leakage test sha ll be 
performed to deter mine that welded j oints and seams are 
liquid tight. The leakage test shall consist of a light test , 
water pressure test , or an approved equiva lent test. The 
permit holder shall be responsible for providing the nec­
essary equipment and for performin g the test. Such test 
shall be conducted in acco rdance with ASHRAE 154 . 

510.6 Exterior Insta llations. The exte rior portion of the 
duc..t,\ork shall be , (.rtica l wherever poss ible and sha ll be 
installed and support ed on the exterior of a building. Bolts, 
screws, rivets , and other mechanica l fasteners shall not pen­
etrate duct wa lls. Clearance of ducts shall comply with Sec­
tion 507.4 through Section 507.4.3.3. [NFPA 96:7 .6. l - 7.6.3] 

510.6.1 Weather Protection. All ducts shall be pro- I 
tected on the exterior by paint or other suitable weather­
protective coatin g. Ducts constructed of stainless stee l 
shall not be requi red to have additi onal paint or weather­
protective coat ings. Ductwork subjec t to corrosio n shall 
have minimal contact with the buildin g surface. [NFP A 
96:7.6.4 - 7.6.6] 

510.7 Interior Installations. In all buildings more than one I 
story in height and in one-story buildings where the roof-ce il­
ing assem bly is required to have a fire resistance rating, the 
ducts shall be enclosed in a continuous enclosure extending 
from the lowest fire-rated cei ling or floor above the hood, 
through any concealed spaces, to or through the roof, to main- I 
tain the integrity of the fire separations required by the appli­
cab le buildi ng code prov isions. The enclosure shall be sea led 
arou nd the duct at the point of penetra tion of the first fire­
rated barr ier after the hood, to maintain the fire resistance rat­
ing of the enclo sure. Th e enclosure shall be vented to the 
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Perspective 

1 inch by 1 inch angle Square, rectangular 
(min), same gauge or round in shape 
as duct~ ✓ 
(min) -........ 0 .0 . of duct f Continuous perimeter weld 

¼inch less 
tha I D f ¼ inch weld studs or , n .. o 

: hood collar : bolts at each corner and 
~ ~ inches (max) q_ 

¼ inch steel (min) gasket or sealan 
Wekl studs :r 14 Joint wilh 1500"F ra1ed 

Detail of sealed hood-duct jo 

For SI units: I inch = 25.4 mm, °C = (°F-32J 

FIGURE 510.5.3 
PERMITTED DUCT-TO HOOD COLLAR CONNECTION 

[NFPA 96: FIGURE 7.5.2.2] 

Telesco ping duct joint 
A 

y 

◄ -Exhaust duct 
Inside section 1.0. (inch) 

Weld around 

' ~2 inches(max) 

0 utside section 
1.0.(inch) + ¼ inch 

16-gauge (Y,e11ch 
(max) black iron) 

. 
V 

For SI units: I inch = 25.4 mm 

Notes: 

I. Duct size decreases (going upward) with each telescope. 

2. Smaller (inside) duct section shall be above or uphill (on sloped duct), 
to be self draining into larger (outside) duct. 
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FIGURE 510.5.3.2(1) 

TELESCOPING -TYPE DUCT CONNECTION 
[NFPA 96: FIGURE 7.5.5.1 (a)] 

Bell duct Joint . 
y 

Male end I.D. (inch) ~ Exhaust duct 
, 

Weld around 

I LO. Onch) + V4 inch , ~ 2 inches (max) 
I (max) 

Female end I.D. (inch) r 16-gauge (½,inch 
black iron) 

. 
t' 

For SI units: I inch = 25.4 nun 

otes: 

I. Duct size stays the same throughout the duct system. 

2. Smaller (inside) male duct end is always above or uphill (on sloped duct), 
•o 'ic self dr:1i:1i:1!! into larger (outside) female duct end. 

FIGURE 510.5.3.2(2) 

BEL~TYPEDUCT CONNECTION 
[NFPA 96: FIGURE 7.5.5.1 (b)] 

FIGURE 510.5.3.2(3) 

FLANGE WITH EDGE WELD DUCT CONNECTION 
[NFPA 96: FIGURE 7.5.5.1(c)] 

FIGURE 510.5.3.2(4) 

FLANGE WITH FILLED WELD DUCT CONNECTION 
[NFPA 96: FIGURE 7.5.5.1 {d)] 
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exte rior of the buildi ng throu gh weather-protected opening s. 
[NFPA 96 :7.7. 1.2 - 7.7. 1.4] 

Excep tion: The continuous enclos ure provisions shall not be 
requir ed where a field-applied grease duct enclosure or a fac­
tory-built grease duct enclo sure (see Sectio n 507 .4.4 through 
Section 507.4 .6) is prot ecte d with a listed duct-throu gh-pen­
etration protection sys tem equiva lent to the fire resistance rat­
ing of the assembly being penetrate d and where the mat eria ls 
are installed in acco rdance with the co nd itions of the listings 

I and the manu factur er 's instruction s and are acceptabl e to the 
Authority Hav ing Jurisdiction. (NF PA 96:7.7. l .5] 

510.7.1 Less than Four Stories. Buildin gs less than 
four storie s in height shaU have an enclosure with a fire 
res istan ce ratin g of not less than 1 hour. (NFPA 
96:7 .7.2. 1. l] 

510.7.2 Four Stories or More. Building s four storie s 
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] 

510.7.3 Clearance. Clearance from t c uct or t e 
exha ust fan to th e interior surtace ot enclosures ot com­
bustible construction shall be not less than 18 inches ( 457 
mm ). Cleara nce fro m thl duct to the interior surface of 
enclosures of nonco mbustible or limited-combustible 
construct ion shall be not less than 6 inches ( 152 mm). 
Provis ions for redu cing clearances as described in Sec­
tion 507.4 throu gh Sect10n 507.4.3.3 shall not be appli­
cable to enclosur es. [NJ PA 96:7.7.2.2.1 7.7.2.2.3] 

Exception: Cleara nce fro·n the outer surfaces of field­
appli ed grease duct enclosures and factory-built grease 
duct enclo sure s to the interior surfaces of constrnction 
insta lled aro und them shall be pem1itted to be reduced 
where the fie ld-appli ed grease duct enclosure materials 
and fac tory- built greas e duct enclosures arc installed in 
accordance with the con ditions of the listing and the man­
ufacturer 's instruct ions and arc acceptable to U1c Author­
ity Having Juri sdiction. [NFPA 96:7.7.2.2.4 ] 

510.7.4 Mechanical and Structural Integrity. Field­
appl ied grease duct enclo sure s and factory-built grease 
duct enc losures shall provide mechan ical and structural 
integrity, resi liency, and sta bilit y when subj ec ted to 
expected bu ilding env ironme nta l conditions , duct move­
ment und er genera l opera ting conditi ons, and duct move­
ment as a result of interior and exter ior fire conditions . 
[NF PA 96:7.7.2.2.5] 

510.7.5 Materials. For fie ld-appli ed grease duct enclo­
sure s and factory-bu ilt grease duct enclosures , the mate­
rials and produ cts shall be provi ded in accordance with 
Sect ion 510.7.5. 1 and Sect ion 510.7.5.2. 

510.7.5.1 Protection from Physical Damage. 
Measures shall be take n to preve nt phys ical damage 
to any covering or enclosure materia l. Any damage 
to the coveri ng or enclo sure shall be repaired , and 
the cove ring or enc losur e shall be restored to meet 
its intend ed listing and fire res istance rating and to 
be acce ptab le to the Aut hority Hav ing Juri sdiction . 
[NFPA 96:7.7.3.1 , 7.7.3.2) 
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510. 7.5.2 Inspection. ln the event of a fire within a 
kitchen exha ust system, the duct , the enclosure , and 
the cove ring direc tly appli ed to the duct shall be 
inspected by qualified personnel to determine whether 
the duct , th e enclosure, and the cove ring directl y 
appli ed to the duct are strncturally sound , capable of 
maintainin g their fire protection function s, suitable I 
for continu ed operat ion, and acceptable to the Auth or­
ity Having Juri sdiction. [NF PA 96:7.7.3.3) 

510 .7.6 Listed. For listed grease duct s, see Sect ion 
510 .4 . 

510.7.7 Fire Doors. Where opening s in the enclo sure 
wa lls are provided, they sha ll be protecte d by listed fire 
doors of prop er rating . Fire door s sha ll be insta lled in 
acco rdance w ith NFPA 80 . Opening s on other liste d 
materia ls or product s sha ll be clearly identified and 
labeled acco rding to the term s of the listing and the man ­
ufacture r 's instruction s and shall be acce ptab le to th e 
Authority Havin g Juri sdiction . [NFPA 96:7.7.4.1 -
7.7.4. 3) Th e fire door shall be readily acce ssible, aligned, 
and oi suthcient size to allow access to the rated access I 
panels on the duct work. [NFPA 96:7.7.4.4] 

510.7.8 Ducts with Enclosure(s). Each duct syste m I 
shall constitute a.;1 mdividual syste m serving only exhaust 
hoods in one firL zone on one floor. Multipl e ducts shall 
not be pem1itted in a single enclosure unless acceptable to 
the Authorit) H.n ing Juri sdiction. [NF PA 96:7.7.5 .1 -1 
7.7.5.2] 

510.8 Underground Installations. Grease ducts installed 
underground shall be a proved for underground installation . 
The material of the gre ase duct shall be co rro sion- res istant 
and shall comply with ection 510.5.1. 

510.8. 1 Grease eceptacle. Th e grease duct sha ll be 
sloped to drain the grease back to an approved grease 
collection de, ice. A grease co llect ion device sha ll be 
located at the base of the vert ica l riser. 

510 .8 .2 C.eano uts. For horizo ntal installatio ns, 
cleanouts for cleaning and maintenance shall be provided 
on the top portion of the grease duct in accordance wi th 
Sect ion 5 10.3 and sha ll be labeled at the interior pori ion 
of the duct. 

510.9 Termination of Type I Hood Exhaust System. 
The exha ust syste m shal l terminate as follows: 

(1) Outs ide the bu ildin g with a fan or duct. 

(2) Through the roof .or to the roof from out side, as in Sectio n I 
510.9.1, or through a wall, as in Sectio n 510.9.2. [NF PA 
96:7.8. l] 

510.9.1 Rooftop Terminations. Rooftop termi nations 
shall be arrange d wit h or pro vided with the fo llowing: 

(I ) A minimum of 10 feet (30 48 mm ) of horizontal I 
clearance from the outlet to adjacent buildin gs, prop­
erty lines , and a ir intakes. 

(2) A minimum of 5 feet ( 1524 mm ) of horizonta l clear-1 
a.nee from the out let (fan hou sing) to any com­
bustibl e struc tur e. 

(3) A vertica l separation of 3 feet (914 mm) above any I 
air intak es wit hin 10 feet (3048 mm) of the exhau st 
outlet. 
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(4) Th e ab ility to drain grease out of any traps or low 
point s for med in the fan or duct near the termination 
of the syste m into a collec tion contai ner that is non­
co mbu st ible, closed, rain pro of, and structurall y 
sound fo r the service to whi ch it is appli ed and that 
wi ll not sustai n co mbust ion. 

(5) A grease co llectio n device that is applied to exhaust 
syste ms that does not inhibit the performance of any 
fan. 

(6) Listed grease collectio n systems that meet the require ­
ments of Sect ion 510.9.1(4) and Section 510.9.1(5). 

(7) A listed grease duct co mplying with Sect ion 507.4. 7 
or ductwo rk com plying with Sec tion 507.4.8. 

(8) A hin ged upbla st fan supplied with flexible weat h­
erproo f electrica l cab le and serv ice ho ld-open 
retai ner to per m it inspectio n an d cle aning that is 
listed for co mm ercia l cook ing equ ipm ent w ith the 
follow ing condition s: 

(a) Where the fan attac hes to the ductwork. the 
ductwo rk is a minimum of 18 inches (457 mm) 
away from any roo f su.:-1.ice, as shown in rig­
ure 510 .9 .1. 

(b) The fan dischar ges a minimum of 40 inches 
(I O I 6 mm ) aw ay fro m any roof surface. as 
shown in Figure 5 10.9. 1 

(9) Oth er approve d fan , provid ed lt meets all of the fol­
low ing cr iteria: 

(a) The fan meets the requirements of Section 
510.9. 1(3) and Section 5 11 1.3. 

(b) Its dischar ge or its ex cended duct discharge 
mee ts the requ ireme nt s ot' Section 510.9.1 (2). 
(See Sect ion 5 11.1.3) 

(c) Exhau st fan discharge i.., directed up and away 
from the roof surf ace. (:t'\FPA 96:7.8.2.1] 

//' -Wind direction 
/ / Exhaust air 

/ / 40 inches (min) 1/ 
r l I 

f 
3 feet (min) 

L 

Outside air intake 

For SI units: I inch= 25.4 mm, I foot= 304.8 mm 

FIGURE 510.9.1 

UPBLAST FAN CLEARANCES 
[NFPA 96: FIGURE 7.8.2.1] 
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510.9.1.1 Listed Vibration Isolation Connec-1 
tors. Listed vibrati on isolat ion connector s shall be 
permitted to be used on exterior roofl oca tions where 
required for proper equipm ent vibr ation iso lation. 

510.9.1.2 Inspection and Cleaning. Fan s shall 
be provided w ith safe access and a work surface for 
inspection and cleaning. [NF PA 96:7.8.2.2] 

510.9.2 Wall Terminations. Wall termination s shall be 
arra nged wit h or provided with the following propertie s : 

( 1) The termin ation shall be thro ugh a noncom bust ible I 
wall with a minimum of 10 feet (3048 mm) of clea r­
ance from the outlet to adjacent buildin gs , prope rty 
lines, gra de leve l, co mbu stibl e constrnction , electri ­
cal equ ipment or lines, and with the closest point of I 
any ai r intake or operable door or w indow at or 
below the plane of the exhaust termin at ion. Th e 
clos est point of any air intak e or operab le door or I 
window above the plane of the exhau st tennin ation 
shall be a minimum of l O feet (3048 mm) in di s- I 
t. nee. plus 3 inchc~ (76 mm) for eac h 1 degree 
(0.017 rad) from horiz onta l, the ang le of degree 
being measured from the cente r of the exhau st ter­
min;tion to the center of the air intak e or opera ble I 
door or,, indow. as ind icated in Figure 5 10.9 .2. 

Exception: A wall tcnn ination in a secured area shall 
be pennittcd to be at a lower he ight abo ve gra de if I 
acceptable to the Autho rity Havin g Juri sdiction . 

(2) The exhaust tl(m slMII be dir ected perpend icular ly 
outward from the wall face or upwar d. 

(3) All the ductwork shat be pitched to drain the grease I 
back into the hood('.'-,) or with a drain prov ided to 
bring the grease back into a co ntain e r w ithin the 
building or into a remot e grease trap . 

(4) A listed grease duel ha ll comply with Sect ion 
510.3 3 through Sectio n 510 .3.7; other ducts shall 
comply with Section 510.5. 

(5) An approve d fan shall meet the requir ements of Sec- I 
tion 5 10.9.2(3) , and Sec tion 5 11.1.1 or Sectio n 
51 1.1.3 . [NF PA 96 :7.8.3 ] 

510.10 Solid-Fuel Duct Systems. Where solid-fuel cook­
ing equipm ent is to be vented , the duct sys tem shall be in 
accorda nce with Sec tion 5 17.0 . 

511.0 Air Movement. 
511.1 Exhaust Fans for Commercial Cooking Opera­
tions. Exha ust fans shall be in stalled in accordance with Sec­
tion 5 11.1.1 throu gh Sect ion 51 1. 1.6. Exha ust fans shall 
com ply with UL 762 and be installed in accor dance wit h the 
manufacture r 's installation instructi ons. 

511.1.1 Upblast Fans. Upb las t fans w ith motor s sur­
rou nded by the a irstream shall be hing ed and supplied 
with flexibl e wea therpro of electr ica l cable, and serv ice 
hold-op en retai ners. Installation sha ll conform to the I 
requ irements of Section 510.9 . Upblas t fans shall have a 
drain directe d to a readily access ible and vis ible grea se 
rece ptacle not to excee d 1 ga llon (4 L). [NFPA 96 :8.1.2. 1 I 
- 8. 1.2.3] 
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FAI 

FAI 
(3) 

32.5 ft 

(1) G de 

For SI units: I inch = 25.4 mm, I ft ot 304.8 mm 

otes: 

FAI 
(4) 

I. Fresh air intake (FAI} applies to ,l 1 m 111tak1.:, mcludmg an operable door 
or w indow. 

2. Example: 

I (a) F Als I and 5 arc on the same plane ul cxhau~t or lo,, er IO fed (3048 
mm) min. between closest ed,!lS 

I 
(b) FAis 2, 3, and 4 arc above pl,111~ ot exhaust Ian: 

IO feet + 0.25 feet (3048 mm 76 mm) per degree between clo:.est 
edges. 

FIGURE 510.9.2 
EXHAUST TER MINATION 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 sha ll be 
of the type with the motor locate d outside the airstream 
and with belts and pulleys protect ed from the airstream 
by a greasetight housing. in -line fans sha ll be connected 
to the exhaust duct by flan ges securel y bol ted as shown 
in Figure S 11.1.2 ( 1) through Figure S 11.1.2 ( 4 ), or by a 
sys tem specificall y listed for such use . Flex ible connec­
tors shall not be used. [NFPA 96:8. l .3. l - 8. 1.3.3] 

511.1.2.1 Accessibility. If the design or pos ition­
ing of the fan allow s grease to be trapp ed, a drain 
directed to a readily acces sible and visible grease 
rece ptacle not exceeding l ga llon (4 L), sha ll be pro­
vided. In-line exhau st fan s sha ll be located in easily 
accessible areas of adeq uate size to allow for serv ice 
or removal. Whe re the duct syste m connecte d to the 
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fan is in an enclosure , the space or room in whic h 
the exhau st fan is locate d shall have the sam e fire 
resistance rating as the enc losure. [NFPA 96:8 .1.3 .4 
- 8.1.3.6] 

511.1.3 Utility Set Exhaust Fans. Utility set exhau st 
fans sha ll be installed in accordance with Section 
S 11. l .3. l throu gh Section S 11.1.3.3. 

511.1.3.1 At the Rooftop. Fan s installed at the 
rooftop termination point sha ll be in accordance 
with the follow ing: 

( l) Sect ion 510 .9. 1 and Sect ion 5 10.9 . l.2 . 
(2) Vibration isolat ion connectors shall be perm it- I 

ted. 
(3) A drain shall be directe d to a readily accessible 

and vis ible grease receptacle not to exceed 1 
gallon (4 L). 

511.1.3.2 Within the Building. Fans installed 
within the bui lding shall be in accordance with the 
fol owing: 

( l) Located m an accessible area of adequate size to I 
allow tor service or remova l. [NFPA 96:8 . 1.4.2] 

(2) Flexible con nectors shall not be used. [NFPA I 
96:8.1.4) ] 

(3) Exhaust fans shall have a drain directed to a I 
readily access ible and vis ible grease recepta cle 
not to exc eed 1 gallon (4 L) . [NFPA 96:8.1.4 .6] 

511.1.3.3 Du t Systems . Where the duct sys tem I 
connecte d to the fan is in an enclosure, the space or 
room in \\ hich the exha ust fan is located shall have 
the same fire resistance rating as the enclosure. The I 
fan shall be connected to the exhaus t duct by flanges 
securely bolt ed as show n in Figu re S I 1.1.2 ( 1) 
through figur e S 11.1. 2( 4) or by a sys tem specifi­
cally listed for such use. [NFPA 96:8.1.4.3, 8. l.4.4] 

ction. Exh aust fan hous ings shall be 
constructed of carbon steel not less than 0.060 inch (1.524 I 
mm) (No. 16 MSG) in thickness, of stainless steel not less 
than 0 .04 8 ofa n inch (1.219 mm) (No. 18 MSG) in thkk­
ness, or, if listed, in acco rdance with the terms of the list- I 
ing. [NFPA 96:8. 1.S] 

511.1.5 Openings. Openings for cleaning , servicing, and 
inspectio n shall confo rm to the requirements of Section 
5 10.3.2. Clearan ces shall conform to the requ irements of 
Section 507.4 through 507.4.3.3, or Section S 10.7.3 and 
Section 510.7 .4 if installed within an enclosure. [NFPA 
96:8. l .6. l , 8. l .6.2] 

511.1.6 Standard. All wiring and electrica l equipm ent I 
shall comply w ith NFPA 70. [NFPA 96:8. 1.7] 

511.2 Airflow . The air ve locity through a duct shall be not 
less than 500 feet per minut e (ft/min ) (2 .54 mis) and not 
excee d 2500 ft/min ( 12.7 mis). 

511.2.1 Exceptions. Tran sition duct sect ions that do 
not excee d 3 fee t (914 mm) in length and do not contain 
grease traps sha ll be permitted to be connecte d to hoods 
and exhau st fans that do not meet this veloc ity . [NFPA 
96:8.2. 1.2] 
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¼ inch carbon steel or 
Flanges to be positioned 15000F stainless steel bolts 
so that the gasket Is . 
protected from direct rated gasket 4 inch (max)on center 

contact with grease" /M inimum 

\ 
/ . 1 Inch by 1 Inch by ¼ Inch 
/ angle flange 

~ 5==:::~~ 

;~i -:tl 
Continuo~ Lock washer 
perimeter 
weld (typ.) 

Unassembled position Assembled position 

For SI units: I inch= 25.4 mm, °C = (°F-32)/l .8 

FIGURE 511.1.2(1) 
TYPICAL SECTION OF DUCT-TO-FAN 
CONNECTION -BUTT JOINT METHOD 

[NFPA 96: FIGURE 8.1.3.2(a)] 

Flanges to be positioned 
so that the gasket is 1500°F 
protected from direct rated gasket 
contact with grease/ M' , . h m1mum 1 me 

\ 

__,,,. 1 inch by 1/e inch 
A" angle flange 

¼ inch carbo s or 
sta ess stec bci:S 

4 nch max 7 

Al 

I 
Continuo~ Lock washer 
perimeter 
weld (typ.) 

Unassembled position Assembled position 
For SI units: I inch= 25.4 mm, °C = (°F-32)/ l .8 
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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. Exha ust air volumes 
for hoods shall be of sufficient leve l to provide for cap­
ture and remova l of grease- laden cooki ng vapo rs. Test 
data, perfo rman ce tests acceptabl e to the Authority Hav­
ing Juri sdictio n, or both shall be displayed, provide d on 
request , or both . [ FPA 96:8.2 .2. 1, 8.2.2.2] Lowe r 
exhaust air vo lumes shall be perm itted duri ng no-l oad 
and partial load cooking conditions, provided they are 
sufficie nt to captur e and remove flue gases and cooking 
effluent from cooki ng equ ipment. 

¼ inch carbon steel or 
stainless steel bolts 

1500°F rated sealant 4 inch (max)\ center 

Minimum 
1 inch flange 

Unassembled position Assembled position 

For SI units: I inch= 25.4 nun, °C = (°F-32}/ l .8) 

1500 F 
mted gasket 

FIGURE 511.1.2(3) 
TYP ICAL SECTION OF DUCT-TO-FAN 
CONNECTION-SEA LANT METHOD 

[NFPA 96: FIGURE 8.1.3.2(c)] 

¼ inch carbon steel 
or stainless steel weld studs 

Lock washer 4 n::h (max) on center7 
,( Mtni,,u m 1 inch 
t1 r-1 inch :Jy 1/a inch 

~=~"'~angle flange 

uous 
f.ic:11111cter 
weld{typ.) 

Unassembled position Assembled position 

For SI units: I inch= 25.4 mm, °C = (°F-32)/l .8 

FIGURE 511.1.2(4) 
TYPICAL SECTIO N OF DUCT-TO-FAN CON NECTION-DIRECT 

TO FAN INLET CONE METHOD 
[NFPA 96: FIGURE 8.1.3.2(d)] 

511.2.2.1 Performance Test. A perfo rmance test 
shall be conducted upon completion and before final 
appro va l of the installati on of a ventilation system 
serving commercial cook ing applianc es. The test 
shall verify the rate of exha ust airflow in accordance 
with Sect ion 508.5. 1.2 through Section 508.5 . 1.S. 
The permit hold er shall furnish the necessary test 
equipm ent and devices required to perform the tests. 
[ASHRAE 154:4.7.l] 

511.2.2.2 Capture and Containment Test. The 
pennit holder shal I verify the capture and containment 
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performance of Type I hood s. A field test shall be 
conducted w ith all appliances und er the hood at oper­
ating tem peratures , all the hoods operating at design 
airflows, and with all sources of replacement air ope r­
ating at design airflows for the restaurant. Cap ture and 
conta inment shall be verified visua lly by observ ing 
smoke or steam produced by actual cook ing opera­
tion or by sim ulating cooking using device s such as 
smoke candles or smoke puffer s. Smoke bombs sha ll 
not be use d. [ASHRAE 154:4.7.2] 

511.2.3 Exhaust Fan Operation. A hoo d exha ust 
fan(s ) shall conti nue to operate after the exti ngui shing 
system has bee n activated unless fan shutdown is required 
by a listed component of the venti lation syste m or by the 
design of the extinguishing system. The hood exhaust fan 
shall start up on activation of the ext inguishi ng syste m if 
the exha ust fan and all cooking equipm ent served by the 
fan have been shut down , unle ss fan shutdow n is requ ired 
by a listed component of the venti lation sys tem or by the 
listing of the extinguishing sys tem. The exha ust fan shall 
be provided wit h a mean s so that t 11e t,.n .s actl\ ct tea\\ hen 
any heat-pro ducing coo ·ing appliance under the hood is 
turned on . [NFPA 96 :8.2 1.1 8.2.3.3] 

511.3 Makeup Air. The ma Keup air quantity shall prevent 
negative pr essures in the c ·nmcrcial cooking area{~) from 
exceed ing 0.02 inch wate r column (0.005 kPa). Where the 
fire-extingui shin g syste m ,1ctivates. makeup air supplied 
internally to a hood shall be shut off . 

For compensating hoods where a Type I or Type II hood 
has an internal discharge of makeup air. the makeup air flow 
shall not exceed IO percent ot t 1e exhaust airflow. the exhaust 
airflow sha ll be the net exha ust from the hood in accordance 
with Sec tion 508.5.1.2 thro ugh Section 508.5.1.5. The total 
hood exhaust shall be deten ~1ined in accordance with Equa­
tion 5 11.3. 

t bq uanon .) 11.3) 

Where: 

E NE1' = net hood exhaust 

E HOOD = total hood exhaust 

MA 10 = makeup air, internal di scharge 

511.3.1 Air Balance. Design plan s for a faci lity w ith a 
comme rcial kitchen ven tilation syste m shall inc lude a 
sche dule or diagram indicating the de sign ou tdoor air 
balance. The design outd oor air balance shall indicate the 
exha ust and replacement ai r for the facility and the net 
exfiltrat ion where applicable. The total replacement air­
flow rate shall equal the total exhaust ai rflow rate and 
the net exfiltration. 

511.4 Common Duct (Manifold) Systems. Ma ster 
kitchen exha ust ducts that serve multiple tenant s shall include 
provi sion to bleed air from outd oors or from adjacent spaces 
into the ma ste r exhaus t duct whe re req u ired to maintain the 
necessary minimum ai r ve locity in the master exha ust duct. 
[NF PA 96:8.4. 1] 
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511.4.1 Connections. Bleed ai r duct s shall conn ect to 
the top or side of the master exha ust duct. [NFP A 
96:8.4.2] 

511.4.2 Fire Damper. The bleed-air duct shall have a 
fu e damp er at least 12 inches (305 mm) from the exhaust I 
duct conn ec tion . [NFPA 96:8.4.3] 

511.4.3 Construction and Clearance. The bleed-air 
duct shall have the same co nstruction and cleara nce 
requirement s as the main ex haust duct from the connec­
tion to the exhaust duct to at least 12 inche s (305 mm ) on I 
both side s of the fire damper. [NFPA 96:8.4.4] 

511.4.4 Adjustment. Each bleed air duct shall have a 
mean s of adjusting (e.g., by us ing volume damper s) the 
bleed air quantity. [NFPA 96:8.4.5] 

511.4.5 Adjustment Location. Means to adjust the 
bleed ai r quantity sha ll be installed betwee n 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 fo r the exhau st of grease -laden vapors and shall be 
so l,1bekd [NI PA 96 :8.4.7] 

511.4.7 Disconn ect. Unused tenant exhaust connec­
tions to the maste. exhaust duct that are not used as bleed 
air connections sh II be disco nnected and sea led at the 
main duct. lNFPA 96:8.4.8] 

511.5 Solid-Fuel Air Movement Requirements. Wher e 
solid -foci cooking equip ment is used, exhaust and replacement 
air also shall be in accor dance wit h Section 5 17 .0. 

512.0 Auxiliary Equi ment. 
512.1 Dampers. D un per s shall not be insta lled in exhaust 
ducts or exhaust duct s~stems. [NFPA 96:9.1.1] 

512.1.1 Use. \\ here specifically I isted for such use or 
where required c1s part of a listed device or system, 
d .. mp1,;rs in exhaust duct s or exhaust duct syste ms shall be 
pennined. l tPA 96:9. 1.2] 

512.2 Electrical Equipment. Wiring syste ms of any type I 
sha ll not be installed in duct s. [NFPA 96 :9.2. l] 

512.2.1 Device Installation in Ducts. Motors , lights, 
and othe r electrica l de vices sha ll be permitt ed to be 
installed in duct s or hood s or to be located in the path of 
travel of exha ust products only where specifically listed I 
for such use. [NFPA 96:9.2.2] 

512.2.2 Lighting Units. Lighting units on hoods shall I 
not be located in conceale d spaces except as pennirt ed 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 whe re such units are part of 
a listed exha ust 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. [NF PA 96:9.2.3.4] 

512.2.5 Standard. Electrical eq uipment sha ll be 
installed in accor dan ce wit h NFPA 70, with due regard to 
the effects of heat , vapor, and grease on the equ ipment. 
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512.3 Other Equipment. Fume incinerators , thermal recov­
ery unit s, air pollution control device s, or other device s shall be 

I permitted to be installed in ducts or hood s or to be located in the 
path of trave l of exhaust products where specifically listed for 

I such use. [NF PA 96:9.3. I] 

I 
>> 

512.3.1 Access Required. Equip ment shall have space 
provided to all access panels or doors for the safe removal 
and serv icing of control device s, suc h as filter s, e lectro­
static precipitator ce lls, and odor control media beds , and 
for cleaning of the equipment housing . [NFPA 96:9.3. 1.3] 

512.3.2 Downgrading. Downgrading other part s of the 
exhaust sys tem due to the installation of approve d devices , 
whether listed or not , sha ll not be a llowed. [NFPA 
96:9.3.2] 

512.3.3 Fire-Extinguishing System. Any equipment 
installed in the path of exhaust produ cts that provides sec­
ondary filtration or air pollution contro l sha ll be provided 
wit h an approved automat ic fire-extingui shing syste m, 
insta lled in accordance with the fire-extinguishing sys tem 
manufacturer 's instructio ns. [NF r 96·9 .. 3] 

512.3.3.1 Protection. The fire-extinguishing sys­
tem requ ired by Section 5 12 1 3 shall provide pro­
tection for the comp one nt sectwns of the equipment. 
and ductwork downstream of the equipment. [Nl·PA 
96:9.3.3.1] 

512.3.3.2 Filter Media. Filter media used in sec­
ondary filtration o r air pollut ion control units and not 
complying wit h Section 509 2., shall have fire pro­
tectio n that is adequate for the Liter media heing used 
in acco rd ance with the firc-1..xtinguishing system 
manufacturer 's instructions. ll\F PA 96:9.3.3.2] 

512.3.4 Source of Ignition. If t.1e equipment prO\ ides 
a source of ignition 1 it sha ll be proYided with detection to 
operate the fire-exti nguishing syst l.!·11 protecting the equip­
ment. [NFPA 96:9.3.4] 

512.3.5 Air Recirculation. Where c1 cooking cxh,mst 
system empl oys an air pollut ion control devi ce that recir-
culates air into the building , the req uirements of Sect ion 
516.0 sha ll 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 mo noxide detector shall be installed in both the 
kitche n and dining areas. [NFPA 96 :9 .3.7] 

512.4 Solid-Fuel Auxiliary Equipment. Where solid fuel 
cooking compr ises a part of a cook ing operation , additional 
provision s, and equipment as describ ed in Section 517.0 sha ll 
be used where requi red . 

513.0 Fire-Extinguishing Equipment. 
513.1 General. Fi re-extinguis hing equi pm ent for the protec­
tion of grease rem oval devices , hood exhaust plenums, and 
exhaust duct sys tems shall be provided . [NF PA 96: 10.1. l] 
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513.1.1 Devices in Exhaust Ducts. Fum e incinera­
tors , thermal recovery units , air pollution control devices , 
or other devices insta lled in the exha ust duct , sha ll be pro­
tected by an automatic fue-extinguishi ng system. [NF PA 
96: 10.1.3] 

513.1.2 Protection. Cooki ng equipment that produ ces << 
grease -laden vapors and that might be a source of igni - I 
tion of grease in the hood , greas e removal device, or duct 
sha ll be protected by fire-extinguishing equ ipm ent. 
[NF PA 96: I 0.1.2] 

513.2 Types of Equipment. Fire -ext ingu ishing equipm ent 
sha ll include both automatic fue-extingui shing systems as pri­
mary protection and portabl e fue exti ngu ishe rs as secondary 
backup . [NF PA 96: 10.2. 1] 

513.2.1 Identification. A placard sha ll be conspicuous ly 
placed near eac h Class K extinguishe r that sta tes that the I 
fue protection sys tem sha ll be activated prior to us ing the 
fue exti ngui sher. [NF PA 96: 10 .2 .2] 

513.2.2 Standard. Automatic fire-ext ingui shing systems 
sha ll compl y with UL 300 or other equ ivale nt standard s 
and sha ll be installed in accordance with the req uirements 
of the listing. In existing dry or wet chemical systems not 
in compli ance with UL 300, the fire-extinguis hing system I 
sha ll be made to co m I 1 ,.rith this sec tion when any of 
tlc tollm\ ing occur~. 

(I) TI1c cooking medium is changed from animal oils and 
futs to yegctahlc oils. 

(2) The positioning of the cooking equipment is changed. 

(3) Cooking equipment ts replaced 

( 4) The equipment is no longer supported by the manu-
facturer. [NFPA 96: I 0.2 .3, 10.2.3. 1] 

Exception: Automatic fire-ext inguish ing equipme nt pro-
, idcd as part of listed 1cc.1culating system s sha ll comp ly I 
,\ith UL 710B. [ FPA 96:10 .2.5] 

513.2.3 Installation. Auto matic fire -extingui shing sys ­
tems shall be instalkd in acco rdanc e wit h the tenn s of their 
lis1ing. the manufacturer's mstallation instructio ns, and the 
following standards where a plicable: 

( I ) l\'"!""P A J? 

(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 I 
sha ll be removed from \vithin the hoo d, plenum, and 
exhaust duct. [NF PA 96:10.2.7.1] 

513.2.4.1 Sealing. Penet rat ions and ho les resultin g 
from the removal of conduit or piping shall be sealed 
with listed or equiva lent liquid-tight sea ling devices. 
[NFPA 96:10.2.7.2] 

513.2.4.2 Obstructions. The addition of ob struc­
tion s to spra y patterns from the cooki ng appl iance 
nozz le(s) suc h as baffle plate s, shelves , or any mod- I 
ification shall not be permitted. [NF PA 96: 10.2.7.3] 

513.2.4.3 System Re-evaluation. Changes or 
modifications to the hazard after installation of the 
fire-extingui shing syste ms sha ll result in re-evaluation 
of the system design by a prope rly train ed , qualified , 
and certified person(s ). [NFPA 96: 10.2.7.4] 
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