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This edition of NFPA 90B, Standard for the Installation of Warm Air Heating and Ai1�Conditioning 
System5, was prepared by the Technical Committee on Air Conditioning. It was issued by the 
Standards Council on March 15, 2020, with an effective date of April 4, 2020, and supersedes all 
previous editions. 

This edition of NFPA 90B was approved as an American National Standard on April 4, 2020. 

Origin and Development of NFPA 90B 
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This standard dates from 1899, when committee attention was first given to blower and exhaust 
systems. Prior to 1936, the subject of air-conditioning was covered in NFPA standards on blower 
systems. In 1937, it was decided to prepare a separate standa1-d on air-conditioning, warm ait- heating, 
and ventilating systems. This standard was initially adopted in 1937 with subsequent amendments in 
1938,1939, 1940, 1942, 1950,1952, 1955, 1956, 1960, 1961, 1963, 1964, 1965, 1968, 1971, 1973, 1976, 
1980, 1984, and 1989. The 1993 and 1996 editions were reconfirmations of the 1989 edition. The 
1999 edition contained changes that were mainly editorial in nature. 

The 2002 edition incorporated format changes to com ply with the Manual of Style for NFPA 
Technical Committee Documents and new provisions for the 1-emoval of accessible abandoned materials 
in concealed spaces and plenums. 

The only changes to the 2006 edition were to update flame s/Jread rating to flame spread index. 

The major change in the 2009 edition was to replace the references to NFPA 255 with ANSI/UL 
723 and ASTM E84 because NFPA 255 was withdrawn. All three test standards were similar. 

Changes in the 2012 edition were edition updates of the referenced standards. 

For the 2015 edition, the changes were primarily editorial alterations, reference updates, and 
clarifications of existing language. Also added was a section and test method for air dispersion 
systems. 

For the 2018 edition, the changes were primarily editorial alterations, reference updates, and 
clarifications of existing language. Also added was a new requirement for duct sealants. 

For the 2021 edition, the changes are primarily editorial alterations, reference updates, and 
updates to existing language. In reference publications, all UL publication titles have been updated 
to remove the term A.NS/for clarification. Additionally, the text on noncombustible materials is 
moved into a separate chapter, Chapter 4, for ease of use. 

NFPA and National Fire Protection Association are registered trademarks of the National Fire Protection Association, Quincy, Massachusett.s 02169. 
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NOTE: Membership on a committee shall not in and of itself constitute an endorsement of 
tl1e Association or any document developed by the committee on which the member serves. 

Committee Scope: This Committee shall have primary responsibility for document5 on tl1e 
construction, installation, operation, and maintenance of systems for air conditioning, warm 
air heating, and ventilating including filters, ducts, and related equipment to protect life and 
property from fire, smoke, and gases resulting from fire or from conditions having 
manifestations similar to fire. 
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NFPA90B 

Standard for the 

fustallation of Warm Air Heating and Air

Conditioning Systems 

2021 Edition 

IMPORTANT NOTE: This NFPA document is made ava.ilable for 
use subject to important rwtices and legal disclaimers. These rwtices 
and disclaimers appear in all publications containing this document 
and may be found under the heading "Important Notices and 
Disclaimers Concerning NFPA Standards. " They can also be viewed 
at www.njpa.org! disclaimers or obtained on request from NFPA. 

UPDATES, ALERTS, AND FUTURE EDITIONS: New editions of 
NFPA codes, standards, recommended practices, and guides (i.e., 
NFPA Standards) are released on scheduled revision cycles. This 
edition may be superseded by a later one, or it may be amended 
outside of its scheduled revision cycle through the issuance of Tenta
tive Interim Amendments (TIAs). An official NFPA Standard at any 
point in time consists of the current edition of the document, together 
with all TIAs and Errata in effect. To veriJY that this document is the 
current edition or to determine if it has been amended by TIAs or 
Errata, please consult the National Fire Codes® Subscription Service 
or the "List of NFPA Codes & Standards" at wwm nfpa.org/ docinfo. 
In addition to TIAs and Errata, the document information pages also 
include the option to sign up for alerts for individual documents and 
to be involved in the development of the next edition. 

NOTICE: An asterisk (*) following the number or letter 
designating a paragraph indicates that explanatory material on 
the paragraph can be found in Annex A. 

A reference in brackets [ l following a section or paragraph 
indicates material that has been exu-acted from another NFPA 
document. Exu·acted text may be edited for consistency and 
style and may include the 1·evision of internal paragraph refer
ences and other references as appropriate. Requests for inter
pretations or revisions of exu·acted text shall be sent to the 
technical committee responsible for the source document. 

Information on referenced and exu·acted publications can 
be found in Chapter 2 and Annex B. 

Chapter 1 Administration 

1.1 * Scope. This standard shall cover construction, installa
tion, operation, and maintenance of systems for warm air heat
ing and air conditioning, including filters, duct�, and related 
equipment to protect life and property from fire, smoke, and 
gases resulting from fire or from conditions having manifesta
tions similar to fire. 

1.2 Purpose. This standard shall prescribe provisions based 
on minimum requirements for safety to tife and property. 

1.3 Application. 

1.3.1 This standard shall apply to all systems for the move
ment of environmental air in sn-ucnires that serve the follow
ing, except as described in 1.3.2: 

( 1) One- or two-fan1 ily dwellings 
(2) Spaces not exceeding 708 m3 (25,000 ft3) in volume in 

any occupancy 

2021 Edition 

1.3.2 This standard shall not apply to systems for the move
ment of environmental air in buildings of combustible 
conso-ucrion over three stories in height, which shall comply 
with NFPA 90A. 

1.4 Equivalency. Nothing in this standard is intended to 
prevent the use of systems, methods, or devices of equivalent or 
superior quality, so-ength, fire resistance, effectiveness, durabil
ity, and safety over those prescribed by this standa1·d. 

1.4.1 Technical documentation shall be submitted to d1e 
authority having jurisdiction to demonstrate equivalency. 

1.4.2 The system, method, or device shall be approved for the 
intended purpose by the authority having jurisdiction. 

Chapter 2 Referenced Publications 

2.1 General. The documents or portions thereof listed in this 
chapter are refe1·enced within this standa1·d and shall be 
considered part of the requirements of this document. 

2.2 NFPA Publications. National Fire Protection Association, 
1 Batte11march Park, Quincy, MA 02169-7471. 

NFPA 7cP, National Electrical Code®, 2020 edition. 
NFPA 90A, Standard for the Installation of Air-Conditioning and 

Ventilating Systems, 2021 edition. 
NFPA 286, Standard Method.s of Fire Tests fvr Evaluating Contri

bution of Wall and Ceiling Interior Finish to Room Fire Growth, 2019 
edition. 

NFPA 701, Standard Methods of Fire Tests for Flame Propagation 
of Textiles and Films, 2019 edition. 

2.3 Other Publications. 

2.3.1 ASHRAE Publications. ASHRAE, 1791 Tullie Circle, NE, 
Atlanta, GA 30329-2305. 

ASHRAE 15 (packaged with ASHRAE 34), Safety Standard fvr 
Refiigemtion Systems and Designation and Classification of Refiiger
ants (ANSI approved), 2019. 

2.3.2 ASTM Publications. ASTM International, 100 Barr 
Harbor Drive, P.O. Box C700, West Conshohocken, PA 
19428-2959. 

ASTM C4 l l ,  Standard Test Method for Hot-Surface Pe1formance of 
High-Temperature Thermal Insulation, 2019. 

ASTM D93, Standard Test Methods for Flash Point by Pensky
Martens Closed Cup 1ester, 2018. 

ASTM E84, Standard Test Method for SU1f ace Burning Character
istics of Buil.ding Materials, 2019b. 

ASTM El36, Standard Jest Method for A.�se.�sing Combustibility of 
Mate1ials Using a Vertical Tube Furnace at 750°C, 2019. 

ASTM E2231, Standard Practice for Specimen Preparation and 
Mounting of Pipe and Duct Insulation Materials to Assess SU1face 
Burning Characteristics, 2018. 

ASTM E2652, Standard Test Method for Assessing Comlmstibility 
of Materi.als Usi,ng a Tube Furnace with a Cone-shaped Ai1jlow Stabil
ize1; at 750°C, 2018. 

ASTM E2688, Standard Practice for Specimen Preparation and 
Mounting of Tapes to Assess Surface Burning Characteiistics, 2018. 



DEFINITIONS 908-5 

ASTM E2690, Standard Practice f11r Specimen Preparation and 
Mounting of Caulks and Sealants to Assess Surf ace Burning Charac
teristics, 2017b. 

2.3.3 SMACNA Publications. Sheet Metal and Air Condition
ing Conu·acto1·s' National Association, 4201 Lafayette Center 
Drive, Chantilly, VA 20151-1219. 

Fibrous Glass Duct Construction Standards, 7th edition, 2003. 

HVAC Duct Construction Standards - Metal and flexible, 3rd 
edition, 2005. 

Residential Comfl!rt System Installation Standards Manual, 8th 
edition, 2016. 

2.3.4 UL Publications. Underwriters Laboratories Inc., 333 
Pfingsten Road, Northbrook, IL 60062-2096. 

UL 94, Jests fllr Flammability of Plastic Materials for Parts in Devi
ces and Appliances, 2013, revised 2018. 

UL 181, Fact1J1y-Made Air Duels and Air Connectors, 2013, 
1·evised 2017. 

UL 181A, Closure Systems for Use with Rigid Air Ducts, 2013, 
revised 2017. 

UL 181B, Closure Systems for Use with flexible Air Ducts and Air 
ConnectlJl·s, 2013, revised 2017. 

UL 723, 1est for Smface Burning Characteristics of Building Mate-
rials, 2018. 

UL 900, Air Filter Units, 2015. 

UL 1381, Outline of Investigation for Aerosol Duct Sealant, 2013. 

UL 2043, Fire 1est for Heat and Visible Smoke Release for Discrete 
Products and Their Access1J1·ies Installed in Air-Handling Spaces, 
2013. 

UL 2518, Air Dispersion Systems, 2016. 

2.3.5 Other Publications. 

Merriam-Webster's Collegiate Dictiorutt)', 11th edition, Merriam
Webste1·, Inc., Springfield, MA, 2003. 

2.4 References for Extracts in Mandatory Sections. 

NFPA 90A, Standard f1J1· the Installation of Air-Conditioning and 
VentilatingSystems, 2021 edition. 

NFPA 101®, Life Safety Code®, 2021 edition. 

Chapter 3 Definitions 

3.1 General. The definitions contained in this chapter shall 
apply to the tetTnS used in this standard. \!\There terms a1·e not 
defined in this chapter or within another chapte1� they shall be 
defined using their ordinarily accepted meanings within the 
context in which they are used. Meniam-Webster's Collegiate 
Dictionary, 11th edition, shall be the source for the ordinarily 
accepted meaning. 

3.2 NFPA Official Definitions. 

3.2.1 * Approved. Acceptable to the authority having jurisdic
tion. 

3.2.2* Authority Having Jurisdiction (AHJ). An organization, 
office, or individual responsible for enforcing the requirements 

of a code or standard, or for approving equipment, materials, 
an installation, 01· a procedu1·e. 

3.2.3* Listed. Equipment, materials, or services included in a 
list published by an organization that is acceptable to the 
authority having jurisdiction and concerned with evaluation of 
products or services, that maintains periodic inspection of 
production of listed equipment or materials or periodic evalua
tion of services, and whose listing states that either the equip
ment, material, or service meets appropriate designated 
standards or has been tested and found suitable for a specified 
purpose. 

3.2.4 Shall. Indicates a mandatory requirement. 

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

3.3 General Definitions. 

3.3.1 Accessible. Capable of being removed or exposed with
out damaging the building strucuu-e or fmish, or not perma
nently closed in by the su·ucture or finish of the building. (90A, 
2021] 

3.3.2 Air Filter. A device used to reduce or remove airborne 
solids from heating, ventilating, and air-conditioning systems. 

3.3.3 Central Warm Air Heating System. A heating system 
consisting of a heat exchanger with an outer casing 01· jacket, a 
solar collection system, or an electric heating unit that is 
connected to a supply system and a return system. 

3.3.3.l Forced Air System. A central warm air heating system 
that is equipped with a fan or blower that provides the 
primary means for circulation of air. 

3.3.3.2* Gravity System. A cenu·al warm air heating system 
through which air is circulated by gravity. 

3.3.4 Combustible Material. A material capable of undergo
ing combustion. 

3.3.5 Duct Covering. A material such as adhesive, insulation, 
banding, coating(s), film, and jackets used to cover the outside 
surface of a duct, fan casing, or duct plenum. 

3.3.6 Duct Lining. A material such as adhesive, insulation, 
coating(s), and film used to line the inside surface of a duct, 
fan casing, or duct plenwn. 

3.3.7 Heat Pump. A refrigeration system arranged to accom
plish either heating or heating and cooling. 

3.3.8 Noncombustible Material. See Section 4.1. 

3.3.9 Plenum. A comparonent or chamber to which one or 
more air ducts are connected and that forms part of the air 
distribution system. 

3.3.10 Return System. An assembly of connected duct�, air 
passages, or plenums and fittings through which air from the 
space or spaces to be conditioned is conducted back to the 
heat exchanger. 

3.3.11 Rooms Large in Comparison with Size of Equipment. 
Rooms having a volume equal to at least 12 times the total 
volume of a furnace or air-conditioning appliance and at least 
16 times the total volume of a boiler. The total volume of the 
appliance is determined from exterior dimensions and is to 
include fan compartments and burner vestibules, when used. 

2021 Edition 
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When the actual ceiling height of a room is greater than 2.44 m 
(8 ft), the volume of a room is figiu-ed on the basis of a ceiling 
height of 2.44 m (8 ft). 

3.3.12 Supply System. An assembly of connected ducts, air 
passages, 01- plenums and fittings tlu-ough which air is conduc
ted to the space or spaces to be conditioned. 

Chapter 4 Noncombustible Materials 

4.1 * Noncombustible Materials. A material that complies with 
any of the following shall be considered a noncombustible 
material: 

( 1 )* A material that, in the form in which it is used and under 
the conditions anticipated, will not ignite, burn, support 
combustion, or release flammable vapors when subjected 
to fire or heat 

(2) A material that is reported as passing ASTM El36 
(3) A material that is reported as complying with the pass/fail 

criteria of ASTM El36 when tested in accordance with 
the test method and procedure in ASTM E2652 

[101:4.6.13.1 l 

Chapter 5 System Components 

5.1* Supply Systems. 

5.1.1 Duct Materials. 

5.1.1.1 * Supply Ducts. Supply ducts shall be made of one of 
the following materials: 

( l )  Class 0 or Class 1 rigid o r  flexible air ducts tested in 
acco1·dance with UL 181 

(2) Sheet metal having a nominal thickness as shown in Table 
5.1.l. l 

(3) If made of gypsum board, Type X with a minimum thick-
ness of 16 mm (%in.) 

5.1.1.1.1 Supply ducts that are completely encased in not less 
than 51 mm (2 in.) of concrete in a floo1- slab shall not be 
required to meet the requirement5 of 5.1.1.1. 

5.1.1.1.1.1 The supply ducts shall meet the requirements of 
5.1.1.1(1) and 5.1.1.1(2) within 0.61 m (2 ft) of the furnace 
supply plenum and within 0.61 m (2 ft) of a vertical connection 
to a riser or register. 

Table 5.1.1.1 Nominal Thickness of Sheet Metal Ducts 

Galvanized 

5.1.1.1.2 Supply ducts for a separate air cooling system, not 
interconnected to any warm air heating system, serving a 
single-family dwelling shall not be required to meet the 
requirements of 5.1.1.1, provided that they are not closer than 
0.61 m (2 ft) to any furnace or it5 supply plenum, boiler, or 
other heat-producing appliances and that they comply with 
5.2.1.1, 5.2.1.3, 5.2.2, 5.2.3, and 5.2.4 as specified for return 
ducts. 

5.1.1.1.3 Vibration isolation connectors in duct systems shall 
comply with 5.l.1.1.3.1 or 5.1.1. l .3.2. 

5.1.1.1.3.1 The connector shall be made of approved fabdc 
meeting the flame propagation performance criteria contained 
in Test Method 1 or Test Method 2, as appropriate, of 
NFPA 701 and shall not exceed 254 mm (10 in.) in lengd1 in 
the direction of airflow. 

5.1.1.1.3.2 The connector shall consist of sleeve joints with 
packing of approved material, exhibiting either (a) a maxi
mum flame spread index of 25 and a maximum smoke devel
oped index of 450 when tested in accordance with ASTM E84 
or with UL 723 or (b) the criteria of 7. l . l .3.6(3) when tested in 
accordance with NFPA 286. 

5.1.1.1.4 A Class 0 or Class 1 rigid or flexible air duct shall not 
be used as a vertical air duct that is more than two stories in 
height. 

5.1.1.1.5 A Class 0 or Class 1 rigid or flexible air duct shall not 
be used in an air duct containing air at a temperanire in excess 
ofl 21 °C (250°F). 

5.1.1.2* Supply ducts shall be installed in conformance with 
the following: 

(1) The conditions of their listing 
(2) SMACNA Fibrous Glass Duct Construction Standards 
(3) SMACNA HVAC Duct Construction Standards - Metal and 

Flexib/,e 
( 4) SMACNA Residential Comfort System Installation Standards 

Manual 

5.1.2 Air Connectors. Air connectors shall be permitted to be 
used as limited-use, flexible air ducts that shall not be required 
to conform to the provisions for air ducts where they meet the 
requirements in 5.1.2.1 through 5.1.2.7. 

Sheet Aluminum Tin Plate 

Nominal Minimum Minimum Weight 
Diameter or Width Thickness Thickness Thickness per Base Box 

mm in. mm in. mm in. mm in. kg lb 

Round Ducts and Enclosed Rectangular Ducts 

356 or less 14 or less 0.406 0.016 0.330 0.013 0.406 0.016 61 135 
Over 356 Over 14 0.483 0.019 0.406 0.016 0.508 0.020 

Exposed Rectangular Ducts 

356 or less 14 or less 0.483 0.019 0.406 0.016 0.508 0.020 
Over 356 Over 14 0.559 0.022 0.483 0.019 0.584 0.023 

2021 Edition 
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5.1.2.1 Air connectors shall conform to the requirements for 
Class 0 or Class 1 air connectors when tested in acco1·dance 
with UL 181. 

5.1.2.2 A Class 0 or Class 1 air connector shall not be used in 
an air duct containing air at a temperattu-e in excess of 121°C 
(250°F). 

5.1.2.3 Air connector runs shall not exceed 4.27 m (14 ft) in 
length. 

5.1.2.4 Air connectors shall not pass tlu·ough any wall, parti
tion, or enclosure of a vertical shaft that is required to have a 
fire-resistance rating of 1 hour 01· more. 

5.1.2.5 Air connectors shall not pass through floors. 

5.1.2.6 An air connector shall not be interrupted by a short 
collar or any othe1· fitting on one side and then connected to 
another air connector on the other side when peneu-ating a 
floor or a wall, partition, or enclosure of a vertical shaft that is 
r·equired to have a fire-1·esistance rating of 1 hour. 

5.1.2.7 Multiple air connector runs shall not be spliced 
together in an attempt to exceed the length limitation in 
5.1.2.3. 

5.1.3 Furnace Plenums. 

5.1.3.1 Furnace plenums shall be consU-ucted of metal that is 
of the minimum thickness as shown in Table 5.1.1.1. 

5.1.3.2 Furnace plenums shall be located a minimum of 
914 mm (36 in.) from the heat exchanger measured along the 
centerline of airflow. 

5.1.3.3 Other plenums shall conform to the requirements for 
supply duct5. 

5.1.4 Use of Underfloor Space as a Supply Plenum. Whe1·e 
heated air is discharged downward into an air chamber that 
forms a plenum of an underfloor space, the following shall 
apply: 

(1) Use of such spaces shall be resu-icted to one-story 
portions of single-family dwellings. 

(2) Such spaces shall be cleaned of all combustible material, 
shall be tightly and substantially enclosed, and shall not 
be used for storage or occupancy. 

(3) Accessible abandoned material shall be deemed to be 
storage and shall not be permitted to remain. 

( 4) The enclosing material of the underfloor space, includ
ing the sidewall insulation and ground cover, shall not 
be more flammable than 25.4 mm (1 in.) (nominal) 
wood boards. 

(5) Ground cover not complying with the requirement in 
5.1.4(4) shall be covered over with at least 51 mm (2 in.) 
of sand or other noncombustible material. 

(6) Access, if provided to such spaces, shall be through an 
opening in the floor and shall be not greater than 
610 mm x 610 mm (24 in. x 24 in.). 

(7) Units supplying warm air to such a space shall be 
equipped with an automatic control that starts the air 
circulating fan when the air in the tmit bonnet l·eaches a 
temperature not higher than 66°C (150°F). 

(8) The automatic control shall not have the capability to be 
set higher than 66°C (150°F). 

(9) Units supplying warm air to such a space shall be 
equipped with an approved temperatt1re limit control 
that lirnits outlet air temperattire to 93°C (200°F). 

(10) A noncombustible receptacle shall be placed below each 
floor type, opening into the air chamber. 

( 11) Such receptacles shall conform to the following: 

(a) The receptacle shall be suspended securely from 
the floor members and shall be not more than 
457 mm (18 in.) below the floor opening. 

(b) The size of the horizontal projected area of the 
receptacle shall extend 76 mm (3 in.) beyond the 
opening. 

(c) The perimete1· of the l·eceptacle shall have a verti
cal lip at least 25.4 mm (1 in.) high at the open 
sides if it is at the level of the bottom of the joists, 
01· 76 mm (3 in.) high if tl1e receptacle is suspen
ded. 

(12) Floor registers shall be designed for easy removal in 
order to provide access fo1· cleaning the receptacles. 

(13) Exterior walls and interior stud partitions shall be fire
stopped at the floor. 

( 14) Each wall register shall be connected to the air chamber 
with a duct or boot complying with 5.1.1, 5.1.3.1, and 
5. l .3.2. 

(15) Supply ducts to the air chamber shall comply witl1 the 
provisions of 5. l . l ,  5.1.2, and 6.1.1. 

(16) Supply ducts to the air chamber shall terminate approxi
mately under the center of a room above at a distance of 
not less than l.83 m (6 ft) from the plenum chamber. 

(17)* Furnaces, boilers, or other heat-producing appliances 
shall not be installed in such a supply plenum. 

5.2 Return Systems. 

5.2.1 Duct Materials. 

5.2.1.1 Return ducts shall be permitted to be consu-ucted of 
metal, of 25.4 mm (1 in.) (nominal) wood boards, or of otl1er 
suitable material, provided that no material more flammable 
than 25.4 mm (1 in.) (nominal) wood boards shall be used. 

5.2.1.2 Portions of rett1rn ducts directly above the heating 
surface or closer than 0.61 m (2 ft) from the outer jacket or 
casing of the heater shall be constnicted in accordance with 
provisions of 5.1.1 for supply ducts. 

5.2.1.3 The interior of combustible ducts shall be lined with 
noncombustible material at points where there might be 
danger from incandescent particles dropped through the regis
ter or heater, such as directly under floor registers, the bottom 
of vertical ducts, 01· heaters having a bottom rettirn. 

5.2.1.4 Gypsum board shall not be used in an air duct where 
the air temperature will be in excess of 52°C ( 125°F). 

5.2.2 Duct Openings. In buildings where vertical openings 
are required to be enclosed by walls or partitions having a fire 
resistance rating, openings in the enclosures for connections to 
vertical ducts carrying return air from more than one story 
shall be protected by approved fire dampers in such openings. 

5.2.3 Continuous Ducts. 

5.2.3.l Return air shall be conducted to the appliance 
through continuous ducts, except as permitted in 5.2.3.2 
through 5.2.3.5. 

5.2.3.2* Underfloor spaces shall be permitted to be used as 
plenums for return of air from rooms directly above, provided 
that such spaces are cleaned of all combustible material, are 
tightly enclosed, and are not used fo1· storage or occupancy. 
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5.2.3.3 Furnaces, boilers, and other heat-producing applian
ces shall not be installed in a return plenum such as that de
scribed in 5.2.3.2. 

5.2.3.4 Accessible abandoned material� shall be deemed to be 
storage and shall not be pennitted to remain. 

5.2.3.5 In a single-story residence, the return air shall be 
permitted to travel through the first-floor living space to the 
l-en1rn air inlet on the furnace. (See 7.3.3.) 

5.2.4 Public Corridors. Public corridors sha!J not be used as a 
portion of a supply, ren1rn, or exhaust air system serving 
adjoining areas other than toilet rooms, batlu-ooms, shower 
rooms, sink closets, and similar auxiliary spaces opening 
directly on the corridor. 

5.2.4.1 The requirement of 5.2.4 shall not prohibit the use of 
a corridor as follows: 

( 1) A somce of makeup air through normal leakage around 
doors for interior exhaust fans in kitchens, appliances, 
bathrooms, and toilet rooms 

(2) A portion of a smoke control system, subject to the appro-
val of the authority havingjmisdiction 

5.2.5 Negative Pressure from Circulating Fan. The ren1rn 
system and circulating fan shall be arranged so that negative 
pressure from the circulating fan cannot affect the air supply 
for combustion or act to draw products of combustion from 
joint5 or openings in the furnace or flue. 

5.3 Common Requirements. 

5.3.1 * Duct Coverings and Linings. 

5.3.1.1 * Duct covedngs, duct linings, and tapes used in duct 
systems shall have a maximum flame spread index of 25 with
out evidence of continued progressive combustion and a maxi
mum smoke developed index of 50 when tested in accordance 
with ASTM E84 or UL 723, using the specimen preparation 
and mounting procedures of ASTM E2231. 

5.3.1.2 The requirement5 of 5.3.1.1 shall not apply to duct 
coverings where they are located entirely outside of a building, 
do not penetrate a wall or roof, and do not create an exposure 
hazard. 

5.3.1.3 Duct coverings and linings shall not flame, glow, 
smolder, or smoke when tested in accordance with ASTM C41 l 
at the temperature to which they are exposed in service. In no 
case shall the test temperature be below 121°C (250°F). 

5.3.l.4 Duct coverings shall not extend through walls or floors 
1-equired to be fu-estopped or required to have a fu-e resistance 
rating. 

5.3.1.5 Duct coverings and linings shall be interrupted at the 
immediate area of operation of heat sources in a duct system 
that involves electric resistance, fuel-burning heaters, or heat 
exchangers connected to solar energy collection systems and 
shall be in accordance with the manufacturer's instructions. 

5.3.1.5.1 Solar energy heat exchangers incapable of creating 
sustained operating temperatures higher than 93°C (200°F) 
shall not be required to meet the provision of 5.3.1.5. 

5.3.1.6 Duct coverings shall not conceal any service opening. 
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5.3.1.6.1 Where a label is permanently attached to t11e cover
ing indicating the exact location of the opening, the 1-equire
ment of 5.3.1.6 shall not be applied. 

5.3.1.7 Appliances such as fan coil units, self.contained air
conditioning units, and furnaces shall be considered to meet 
the requirements of 5.3. l.1 if they are listed. 

5.3.1.8 Unlisted solar energy air distribution system compo
nents shall be accompanied by supportive information indicat
ing that t11eir flame spread and smoke developed 
characteristics are not in excess of those of the duct system to 
which they are connected. 

5.3.2* Joints. 

5.3.2.1 Joints and seams shall be fastened and made airtight. 

5.3.2.2 Slip joints shall have a lap of at least 25.4 mm (1 in.). 

5.3.2.3 Slip joints shall be fastened individually per Figure 
5.3.2.3. 

5.3.2.4 Tape shall be permitted to be used for sealingjoints. 

5.3.2.4.1 Tape, where exposed to the air in the system, shall 
have a flame spread index not to exceed 25 and a smoke devel
oped index of not more than 50 when tested to ASTM E84 01-
UL 723 using the test specimen preparation and mounting 
method in accordance with ASTM £2688. 

5.3.2.4.2 Mastic and sealants exposed to the air in the system, 
shall have a flame spread index not to exceed 25 and a smoke 
developed index of not more than 50 when tested to ASTM 
E84 or UL 723 using the test specimen preparation and mount
ing method in accordance with ASTM E2690. 

5.3.2.5 Closure systems for use with rigid and flexible air ducts 
tested in accordance with UL 181 shall have been tested and 
listed in accordance with UL 181A or UL 181B. 

Button punch, rivet, or screw 

I 

Slip 

r\1 
25.4 mm (1 in.) lap 

Drive cleat 

"S" slip* 

-�� ...... �--------

Standing seam 

----S'---
Acme lock 

----��:=) 

Pittsburgh lock 

*Used where the joint is otherwise fastened on two sides. 

FIGURE 5.3.2.3 Types of Duct Joints. 
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5.3.2.6* Aerosol duct sealants intended to seal minor holes 
and gaps in sheet metal air ducts shall have been tested and 
listed in accordance UL 1381 and used in accordance with the 
conditions of their listings. 

5.3.3 Duct Hangers. 

5.3.3.1 Ducts shall be supported by metal hangers, straps, lugs, 
or brackets. 

5.3.3.2 No nails shall be driven through the duct walls, and no 
unnecessary holes shall be cut therein. 

5.3.4 Protection of Vertical Ducts. Where vertical ducts are 
installed within closets or rooms, they shall be enclosed with 
materials equivalent to those used in the closet or room 
construction. (See 6.1.3.) 

5.3.5 Registers for Ducts and Plenums. Registers shall be 
constructed of metal or shall conform with 5.3.5.l through 
5.3.5.4. 

5.3.5.1 Registers shall be made of a mate1-ial classified as 
94 V-0 when tested in accordance with UL 94. 

5.3.5.2 Floor registers shall resist, without structural failure, a 
90.7 kg (200 lb) concentrated load on a 51 mm (2 in.) diame
ter disc applied to the most critical area of the exposed face of 
the register. 

5.3.5.2.1 The register shall be at a temperature not less than 
74°C (165°F). 

5.3.5.2.2 The register shall be supported in accordance with 
the manufacturer's instructions. 

5.3.5.3 Electric or foel-fired furnace systems shall have at least 
one register or grille without a closable shutter. 

5.3.5.3.1 The duct leading thereto shall be without a dampec 

5.3.5.3.2 Dampers and shutters shall be allowed where they 
cannot shut off more than 80 percent of the duct area. 

5.3.5.4 Fittings connecting the registers to the duct system 
shall be consu-ucted of one of the following: 

(1) Metal 
(2) Materials that comply with the requirements of Class 0 or 

Class 1 ducts in UL 181 
(3) Materials that comply with the requirements of UL 2043 

5.3.6 Pipeless Furnace Registers. Where registers are in
stalled in the floor over the furnace, as in the ca5e of a "pipe
less" furnace, the register box shall be of double-walled 
construction with an air space not less than 102 mm (4 in.). 

5.3.6.1 The register box shall be permitted to not meet the 
requirements of 5.3.6 where the warm air pa5sage is surroun
ded by a cold air passage. 

5.3.7 Use of Concealed Ceiling Spaces as Supply or Return 
Plenums. v\lhere concealed ceiling spaces are to be used for 
air chambers or plenums, the following shall apply: 

(1) Such installations shall be limited to detached single
family dwellings. 

(2) No concealed ceiling space plenum shall serve more 
than one story of a detached single-family dwelling. 

(3) This shall not preclude separate installations on each 
floor of the detached single-family dwelling. 

(4) The concealed space plenum shall be separated from 
any other concealed spaces. 

(5) The plenum or concealed ceiling spaces shall be 
enclosed completely with consu-uction not more flam
mable than 25.4 mm (1 in.) (nominal) wood boards. 

(6) Plenum or concealed ceiling spaces shall not be used for 
storage or occupancy. 

(7) Accessible abandoned materials shall be deemed to be 
storage and shall not be permitted to remain. 

(8) No ventilating system shall discharge into such plenum 
or concealed ceiling spaces. 

(9) Units supplying such plenum or concealed ceiling 
spaces shall be designed to limit the temperature of the 
ai1- discharged into the supply plenum or chamber to 
74°C (165°F). 

(10) '1\lhere units incorporate heating elements, heated surfa
ces, or combustion chambers that develop temperatures 
higher than 74°C (165°F), such components shall be 
designed to prevent direct radiation onto combustible 
material when the unit is installed. 

(11) The installation of the unit supplying such plenum or 
concealed ceiling spaces shall not produce negative pres
sure in the attic where the attic is the source of air for 
combustion for fuel-fired equipment. 

5.3.8 Air Dispersion Systems. Air dispersion systems shall: 

( l )  Be installed entirely i n  exposed locations 
(2) Be utilized in systems under positive pressure 
(3) Not pass through or penetrate fire-resistant-rated 

construction 
(4) Be listed and labeled in compliance with UL 2518 

Chapter 6 Fire Integrily of Building Construction 

6.1 Clearances to Combustible Material. 

6.1.1 General. Where ducts are adjacent to plaster on metal 
lath or to some other noncombustible finish attached to a 
combustible material, the clearance shall be measured to the 
combustible material. 

6.1.1.1 The clearance shall be measured to the surface of the 
plaster or other noncombustible finish where a clearance of 
51 mm (2 in.) or less is specified above a bonnet or plenum 
chamber or above supply ducts. 

6.1.1.1.1 The requit-ement of 6. l . l . l  shall not be construed to 
prohibit the closure of openings with noncombustible material 
where ducts pass through walls and partitions, as provided in 
6.1.2. 

6.1.1.2 ·where an appliance, ductwork, or a chimney or vent 
connection is listed for different clearances, the listed clearan
ces shall apply. 

6.1.2 Clearances from Horizontal Supply Ducts. Mini.mum 
clearances from horizontal supply ducts to combustible materi
als shall be as follows in 6.1.2.1 through 6.1.2.8. 

6.1.2.1 Within a distance of 0.91 m (3 ft) of the plenum of a 
system classified under A, C, or G of Table 6.1.2.1, the clear
ance shall be not less than that specified above the bonnet or 
plenum. 
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Table 6.1.2.1 Clearances to Combustible Material for Furnaces, Boilers, Solar Energy Heating Devices, and Heat Exchangers 
Installed in Rooms That Are Large in Comparison with Size of Appliance 

Minimum Clearance 

Above and 
Sides of Projecting Chimney 

Bonnet or Jacket Sides Flue Box or or Vent 
Plenum andRear Front• Draft Hood Connector 

System/ Component mm in. mm in. mm in. mm in. mm in. 

A. Listed automatically fired, forced air or gravity 
system with 121°C (250°F) temperature limit 
conu-ol 

Burning liquid fuel 51" 2" 152 6 610 24 457 18 457 18 
Burning gas fuel 51" 2" 152 6 457 18 152 6 152 6 
Utilizing electricity 51" 2" 152 6 457 18 - - - -

B. Unlisted automatically fired, forced air or gravity 
system with temperature limit control that cannot 
be set higher than 121°C (250°F) 

Burning liquid fuel 152 6 152 6 610 24 457 18 457 18 
Burning ga� fuel 152 6 152 6 457 18 457" 18° 457" 18< 
Utilizing electricity 152 6 152 6 457 18 - - - -

c. Steam or hot water heat exchanger - steam not 51 2 51 2 51 2 - - - -
over 103 kPa (15 psi) pressure and hot water not 
more than 121°C (250°F) 

D. Automatically stoker-fired, forced air system 
equipped with 121°C (250°F) temperature limit 
control with a barometric draft conu-ol" 

Burning solid fuel 152 6 152 6 1219 48 457 18 457 18 
E. Heating boilers used in central warm air heating 

systems - steam boiler operating at not over 
103 kPa (15 psi) gauge pressure and hot water 
boile1-s operating at no more than 121°C (250°F) 
of the water wall-type or having a jacket or lining 
of masonry or other satisfactory material 

Burning liquid fuel 152" 5e 152 6 610 24 457 18 457 18 
Burning gas fuel 152" 5c 152 6 457 18 2291' gr 229r gr 

Burning solid fuel 152" 5e 152 6 1219 48 457 18 457 18 
Utilizing electricity 152'' 5e 152 6 457 18 - - - -

F. Furnaces and heating boilers used in central warm 
air heating systems, other than above 

Burning liquid fuel 457 18 457 18 1219 48 457 18 457 18 
Burning gas fuel 457 18 457 18 457 18 457c 18< 457c 18° 
Burning solid fuel 457 18 457 18 1219 48 457 18 457 18 

G. Solar energy heat exchangers operating at a 51g 2g 51g 2g 51g 2g - - - -
temperature not in excess of 121°C (25D°F) 

•Front clearance shall be sufficient for servicing the burner and furnace or boiler. 
"n1is clearance shall be permitted to be reduced to 25.4 mm (1  in.) for a listed forced air or gravicy furnace equipped with a limit control that limits 
oudet air temperatures to 93°C (200°F). 
<For unlisted gas appliances equipped wim an approved draft hood, dliS clearance shall be permitted to be reduced to 229 mm (9 in.). 
dThe barometric draft control shall be operated by draft intensity and permanently set to limit me draft to a maximum intensity of 32.4 Pa (0.13 in.) 
of water g-auge. 
<This clearance is above top of boiler. 
rThis clearance shall be permitted to be reduced to 152 mm (6 in.) for listed gas burning furnaces and boilers. 
S'Jnis clearance also shall apply to ducts from solar collectors Lo heat exchangers or thermal storage systems. 

2021 Edition 



FIRE INTEGRl1YOF BUILDING CONSTRUCTION 908-11 

6.1.2.2 Within a distance of 1.83 m (6 ft) of the plenum of a 
system classified under B or D of Table 6.1.2.1, the clearance 
shall be not less than 152 mm (6 in.). 

6.1.2.3 From ducts of furnaces classified under D of Table 
6.1.2.1, the clearance shall be not less than 25.4 mm (1 in.) 
beyond 1.83 m (6 ft) from the plenum to a point where there is 
a change in direction of 90 degrees or more. 

6.1.2.4 From duct5 of furnaces classified under F of Table 
6.1.2.1, d1e following requirements shall apply: 

(1) The clearance shall be not less than 457 mm (18 in.) up 
to 0.91 m (3 ft) from the bonnet or plenum. 

(2) The clearance shall be not less than 152 mm (6 in.) for 
0.91 m (3 ft) to 1.83 m (6 ft) from me bonnet or plenum. 

(3) The clearance shall be not less than 25.4 mm (1 in.) 
beyond 1.83 m (6 ft) from the bonnet or plenum. 

6.1.2.5 No clearance shall be required beyond the distances 
from the plenum or change in direction specified in 6.1.2.1 
and 6.1.2.2. 

6.1.2.6 \\There a horizontal supply duct passes mrough or pier
ces a partition or enclosure consu-ucted of combustible mate
rial, within the distances or point of change in direction 
specified in 6.1.2.1, 6.1.2.2, and 6.1.2.3, d1e clearance shall be 
not less than that specified in those paragraphs. 

6.1.2.7 The ends of the space providing this clearance shall be 
permitted to be closed wid1 a thimble and collar, 01- the wall 
surfaces shall be extended to the duct with noncombustible 
building material such as plaster on metal lath. [See Figure 
6.1.2. 7(a) and Figure 6.1.2. 7(b).] 

6.1.2.8 Separate air-cooling system ducts that are made of 
materials other than noncombustible material shall be installed 
,.;ith clearances to warm air ducts as required in 6.1.2.1, 6.1.2.2, 
and 6.1.2.3. 

... .::=:+- Plaster on 

: metal lath 

����1 : 
, I 
-- - � Clearance -f-' 

FIGURE 6.1.2. 7 (a) An Arrangement for Closing Ends of 
Clearance Space Around a Supply Duct. A similar arrangement 
can be used where a duct continues through the partition. 

-+-- Plaster or wallboard 

Thimble 

Collar 

Duct 

t 
Clearance 

FIGURE 6.1.2. 7(b) An Arrangement for Passing Ducts 
Through Combustible Walls or Partitions as Specified in 
5.1.2.5. 

6.1.3 Clearances from Vertical Ducts, Risers, Boots, and Regis
ter Boxes. 

6.1.3.1 V1lhere a duct, rise1� boot, or box on a system that does 
not require 457 mm (18 in.) clearance above the supply 
plenum or bonnet enters a floor, partition, or enclosure 
consu-ucted of combustible material \vi thin the distances from 
the plenum specified in 6.1.2.1 and 6.1.2.2, the clearance from 
such a duct, riser, boot, 01- box shall be not less d1an the 
distance required above the furnace bonnet or plenum per 
Table 6.1.2. l .  

6.1.3.1.1 Alternatively, the duct shall change in a direction 
equivalent to at least tw·o 90-degree turns before entering such 
flo01� partition, or enclosure. 

6.1.3.1.2 These requirements shall not apply to pipeless furna
ces as specified in 5.3.6. 

6.1.3.2 Where a supply duct enters the floor of the first story 
above that story on which me furnace is located, the space 
around the duct at such points shall be sealed wim noncombus
tible material. 

6.1.3.3 Where a duct, riser, boot, or box on a system that 
requires 457 mm (18 in.) of clearance above the supply 
plenum or bonnet enters a floor, partition, or enclosure 
const ructed of combustible material \vithin a horizontal 
distance of 1.83 m (6 ft) of the furnace, the duct shall be 
arranged so that heated air travels at least 1.83 m (6 ft) from 
me closest primary heating surface and changes direction 
equivalent to at least one 90-degree turn before entering such a 
floo1� partition, or enclosure. 

6.1.3.4 Where a duct, riser, boot, or box on a system that 
requires 457 mm (18 in.) of clearance above the supply 
plenum or bonnet enters the floor of the first story above that 
story on which me furnace is situated, the clearance shall be at 
least 4.76 mm (Yl6 in.) from all combustible material in me 
floor consu-uction. 
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6.1.3.4.1 Where the duct is of double-wall construction with a 
continuous air space of not less than 4.76 mm (o/i6 in.) between 
the inner and outer walls, 6.1.3.4 shall not apply. 

6.1.3.5 v\There a duct or riser on a system d1at requires 
457 mm (18 in.) of clearance above the supply plenum or 
bonnet is enclosed in a partition, wall, or concealed space, 
constructed in whole or in part of combustible material, 
6.1.3.5. l ,  6.1.3.5.2, or 6.1.3.5.3 shall apply. 

6.1.3.5.1 The duct shall be installed with an air space of not 
less than 4.76 mm ('}'6 in.) between the duct and combustible 
material. 

6.1.3.5.2 v\There a noncombustible insulating covering of the 
cellular type that is at least 3.18 mm (Ys in.) thick is provided 
using metal lath and plaster partitions, no air space shall be 
required except from wood smds. 

6.1.3.5.3 The duct shall be double-walled with a continuous 
air space of not less than 4.76 mm (')'15 in.) between the inner 
and outer walls. 

6.1.3.6 'Where a register on a system that 1·equires 457 mm 
(18 in.) of clearance above the supply plenum or bonnet is 
placed in a floor or wall constructed of combustible material, 
the register box shall be installed with a clear space of not less 
than 4.76 mm (o/i6 in.) between the top and sides of the box 
and any combustible material. 

6.1.4 Clearances from Furnaces, Boilers, Heat Exchangers, 
Heat Pumps, and Cooling Units. 

6.1.4.l Minimum clearances from furnaces, boile1·s, heat 
exchangers and their flue boxes, draft hoods, or chimney or 
vent connectors that are installed in rooms that are large in 
comparison with the size of the appliance shall be as specified 
in 6.1.3.1, unless otherwise provided in 6.1.1 and 6.1.4.2. 

6.1.4.2 Heating furnaces and boilers used in residence-type 
central warm air heating systems shall be permitted to be in
stalled in rooms that are large in comparison with the size of 
the appliance with clearances reduced as designated in Table 
6.1.4.2 where combustible material is protected in the manner 
specified per Figure 6. l .4.2(a), Figure 6.l .4.2(b), and Figure 
6. l .4.2(c). 

6.1.4.2.l The reductions specified in Table 6.1.4.2 shall not 
apply to installations in alcoves or closets. 
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6.1.4.3 Furnaces and boilers used in residence-type central 
warm air heating systems shall not be installed in a confined 
space such as an alcove or closet. 

6.1.4.3.1 Furnaces and boilers specifically approved for such 
installations, where installed in compliance with their listing 
and with the clearances from me walls and ceiling of the alcove 
or closet not less than specified, regardless of the type of 
construction, shaJI not be required to meet the provision of 
6.1.4.3. 

6.1.4.4 Cooling units, heat pumps, and equipment involving 
furnaces, boilers, or electric resistance heating shall not be 
installed in an attic or in any other space in the building 
construction that is used as a supply or remrn plenum. 

6.1.4.4.l Cooling units, heat pumps, and heating equipment 
shall be permitted to be installed in such a supply or return 
plenum where specifically approved for such use as a result of 
tests and listing by an approved testing laboratory. 

6.1.4.4.2 Cooling units, heat pumps, or heating equipment 
shall be installed in accordance with the conditions of such 
approval. 

6.1.4.5 Furnaces, boilers, heat exchangers, heat pumps, solar 
energy system components, and air-conditioning and cooling 
units shall be installed to provide accessibility for the following: 

(1) Cleaning heating surfaces 
(2) Removing and replacing btu-ners, motors, compressors, 

conu·ols, air filters, draft regulators, and other working 
parts 

(3) Adjusting, cleaning, and lubricating parts requiring such 
attention 

6.2 Firestopping. 

6.2.l Where the installation of ducts in walls, floors, 01· parti
tions necessitates the removal of any firestopping, the spaces 
around the duct at such points where firestopping was removed 
shall be sealed with noncombustible insulating material. 

6.2.2 Where spaces between smds in walls or partitions are 
used as remrn duct5, the portions of such spaces so used shall 
be cut off from all remaining unused po1·tions by tight-fitting 
stops made of sheet metal or wood that is not less d1an 51 mm 
(2 in.) (nominal) thickness. Such spaces shall not be used as a 
supply duct. 
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Table 6.1.4.2 Reduction of Clearances with Specified Forms of Protection 

Required Clearance with No Protection from Appliance and Vent Connector for Single-Wall Metal Pipe 

914 mm (36 in.) 457 mm (18 in.) 305 mm (12 in.) 229mm (9 in.) 152 mm (6 in.) 
Allowable Clearance with Specified Protection 

Sides and Sides and Sides and Sides and Sides and 
Above Rear Above Rear Above Rear Above Rear Above Rear 

Type of Protection* mm in. mm in. mm in. mm in. mm in. mm in. mm in. mm in. mm in. 

89 mm (3\1,, in.) r.hick - - 610 24 - - 305 12 - - 229 9 - - 152 6 - -

masonry wall wichou t 
venrilated air space 

12.7 mm (Y2 in.) insulation 610 24 457 18 305 12 229 9 229 9 152 6 152 6 127 5 102 4 
board over 25.4 mm 
(1 in.) glass fiber or 
mineral wool batts 

0.6 mm (0.024 in.) 457 18 305 12 229 9 152 6 152 6 102 4 127 5 76 3 76 3 
(24-gauge) sheet metal 
over 25.4 mm (1 in.) 
glass fiber or mineral 
wool bans reinforced 
with wire on rear face 
with ventilated air space 

89 mm (3!;, in.) thick - - 305 1 2  - - 1.52 6 - - 152 6 - - 152 6 - -

masonry wall with 
ventilated air space 

0.6 mm (0.024 in.) 457 18 305 12 229 9 152 6 152 6 102 4 127 5 76 3 76 3 
(24-gauge) sheet metal 
with ventilated air space 

12.7 mm (Y2 in.) insulation 457 18 305 12 229 9 152 6 152 6 102 4 127 5 76 3 76 3 
board with ventilated air 
space 

0.6 mm (0.024 in.) 457 18 305 12 229 9 152 6 152 6 102 4 127 5 76 3 76 3 
(24-gauge) sheet metal 
with ventilated air space 
over 0.6 mm (0.024 in.) 
(24-gauge) sheet metal 

with ventilated air space 
25.4 mm ( l  in.) glass fiber 457 18 305 12 229 9 152 6 152 6 102 4 127 5 76 3 76 3 

or mineral wool baus 
sandwiched between two 
sheets 0.6 mm (0.024 in.) 
(24-gauge) sheet metal 
with ventilated air space 

*Applied to and covering all surfaces of combustible material within the distance specified a� the required clearance with no protection. 
Notes: 

mm in. 

127 5 

76 3 

76 3 

rn2 6 

51 2 

76 3 

76 3 

76 3 

(1 )  Reduction of clearances from combustible materials shall not interfere with combustion air, draft hood clearance and relief, and accessibility of 
servicing. 
(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 intervening protection applied to the combustible material. 
(3) Spacers and ties shall be of noncombustible material. No spacer or tie shall be used directly opposite an appliance or connector. 
( 4) With all clearance reduction systems using a ventilated air space, means for air circulation shall be prov ided as described. [See Figure 6.J.4.2(b) and 
Figure 6. 1.4.2(c).} 
(5) There shall be at least 25.4 mm (1 in.) of clearance between the reduction system and combustible walls and ceilings for reduction systems using 
ventilated air space. 
(6) If a wall protector is mounted on a single tlat wall away from corners, adequate air circulation shall be permitted to be provided by leaving only 
the bottom and top edges, or only the side and top edges, open with at least a 25.4 mm ( 1  in.) air gap. 
(7) Mineral wool batts (blanket or board) shall have a minimum density of 128 kg/m3 (8 lb/ft3) and a minimum melting point of 816°C (1500°F). 
(8) Insulation material used as part of the clearance reduction system shall hav e  a thermal conductiv ity of 1.0 (Btu-in.)/ (ft-hr-°F) (SI = I W/m2 · K) or 
less. 
(9) There shall be at least 25.4 mm (1 in.) between the appliance and the protector. 1n no case shall the clearance between the appliance and the 
combustible surface be reduced below that permitted by the table. 
(10) All clearances and thicknesses are minimum; larger clearances and thicknesses shall be permitted. 
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r Combustible construction, plastered or unplastered 

f 
A 

Ml 

Sheet metal 
or other 
protection 

A equals the required clearance with no protection as specified in 
Table 6.1.2.1 . 
B equals the reduced clearance permitted in accordance with 
Table 6.1.4.2. 
The protection applied to construction using combustible material shall 
be required to extend far enough in each direction so that C equals A 

FIGURE 6.l.4.2(a) Sheet Metal or Other Protection to 
Reduce Required Clearance from Heating Appliance. 

Wall protector mounted 
with all edges open 

Wall protector installed in corner 

Nail or screw anchor 

-+--Clearance reduction system 
(See Table 6. 1.4.2.) 

25.4 mm (1 in.) noncombustible 
spacer such as stacked washers, 
small-diameter pipe, tubing, 
or electrical conduit. 

Masonry walls shall be permitted to be attached to combustible walls 
using wall ties. 

Spacers shall not be used directly behind appliance or connector. 

FIGURE 6.l.4.2(b) Wall Protector Clearance Reduction 
System. 
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25.4 mm (1 in.)� 
minimum air space 
between masonry 0 

and combustible wall 

lS�����--T-lf:'!Hf- Corrugated 

Bottom and top course -
of bricks staggered for 
ventilation 

7 

metal wall 
ties 

A strip of heavy-gauge steel shall be 
permitted to be used for added support. 

Note: Masonry wall ties shall not be placed 
directly behind appliance or connector. 

; Masonry 
wall tie 

_, 

&�-di 

FIGURE 6.l.4.2(c) Masonry Clearance Reduction System. 

Chapter 7 Equipment, Wiring, and Controls 

7.1 Equipment. 

7.1.1 Heating Panels. 

7.1.1.1 Air chambers that have one or more external sui-faces 
designed for use as heating panels shall be used only with the 
following: 

(1) Automatically fired gas-burning or oil-burning forced 
warm air systems equipped with temperature limit 
controls that limit furnace outlet air temperature to 93°C 
(200°F) 

(2) Forced warm air systems equipped with heat exchangers 
utilizing steam that cannot exceed 103 kPa (15 psi) gauge 
pressure or hot water that cannot exceed a temperature 
of l 21°C (250°F) 

7.1.1.2 Connection. Heating panels shall be connected to 
supply and return air ducts that conform to this standard. 

7.1.1.3 Construction. 

7.1.1.3.1 Heating panels shall be enclosed on all sides. 

7.1.1.3.2 The enclosure material shall be attached to the 
building structure. 

7.1.1.3.3 Joints and seams shall be airtight. 

7.1.1.3.4 \l\lhere tl1e warm air supply is from a warm air 
fornace, braces and hangers inside the chamber shall be 
noncombustible and the enclosure material shall be construc
ted of one of the materials in 7.1.1.3.6. 

7.1.1.3.5 Where the warm air supply is from a steam or hot 
water exchanger, no single vertical heating panel shall serve 
more than one story and the enclosure material shall be 
constructed of one of the materials in 7.1.1.3.6. 

7.1.1.3.6 Materials of conso·uction of the enclosure shall be 
one of the following: 

(1) Material that is wholly noncombustible 
(2) Material that exhibits a flame spread index not exceeding 

25 when tested in accordance with ASTM E84 or UL 723 
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(3) Material that complies with the following when tested in 
acco1-dance with NFPA 286: 

(a) During the 40 kW exposure, flames shall not spread 
to the ceiling. 

(b) The flame shall not spread to the outer extremity of 
the sample on any wall or ceiling. 

(c) Flashover, as defined in NFPA 286, shall not occur. 
(cl) The peak hear release rate throughout the test shall 

not exceed 800 kW. 
(e) The total smoke released throughout the test shall 

not exceed 1000 m2 (10,760 ft2). 

7.1.2 Downflow Systems. 

7.1.2.1 Downflow heating equipment shall be designed or 
equipped so chat the outlet air temperature shall not exceed 
93°C (2000F). 

7.1.2.1.1 For systems installed under the provisions of 5.3.7, 
the outlet air temperature shall be limited co 74°C (165°F). 

7.1.2.2 Equipment shall be designed to prevenc unsafe 
temperature in the event of reverse flow or fan failure. 

7.1.3 Air Filters. 

7.1.3.1 Air filcers shall comply with UL 900. 

7.1.3.2 An evaporative cooler containing a combustible filter 
and water evaporation medium, such as excelsior, shall not be 
used. 

7.1.3.3 Liquid adhesive coatings used on filters shall have a 
flash point not less than 163°C (325°F) in accordance with 
ASTM D93. 

7.1.4 Air-Cooling Equipment. 

7.1.4.1 Mechanical refrigeration used with air duct systems 
shall be installed in accordance with ASHRAE 15 (packaged 
with ASHRAE 34). 

7.1.4.2 Evaporative coolers containing a combustible evaporat
ing medium, such as excelsior, shall not be used. 

7.1.4.2.1 The use of evaporation media in accordance with the 
requirements of 7.l .3.l  shall be permitted. 

7.1.5 Furnaces Used with Cooling Units. 

7.1.5.1 Furnaces that are combination units in which a refrig
eration coil is provided shall have che refrigeration coil located 
downsu-eam from or parallel to the heating furnace. 

7.1.5.1.1 The requirements in 7.1.5.1 shall not apply where 
the heating furnace is specifically approved for installation 
downstream from the coil 

7.1.5.2 '.\'here the heating furnace is located upstream from 
the coil, the coil shall be designed or equipped to prevent the 
development of excessive temperatures or pressures. 

7.1.5.2.1 In those cases where the coil is located parallel to the 
heating furnace, dampers or other means to control the flow of 
air shall be provided to prevent chilled air from encering the 
furnace section. 

7.1.5.2.2 Means shall be provided for the disposal of conden
sate and to prevent dripping of condensate on the heating 
element. 

7.1.5.2.3 Manually operated dampers shall not be required to 
be provided with means to prevent operation of either unit, 
provided the damper is in the full heat or cool position. 

7.1.5.3 Furnaces, including duct furnaces, shall be permitted 
to be installed downsu-eam from evaporative coole1-s or air 
washers under the following conditions: 

(1) The condensate cannot fall into any ponion of burners, 
pilots, or burner carryover arms. 

(2) The heating element is made of corrosion-resistant mate
rial, such as stainless steel, ceramic-coated steel, or an 
aluminum-coated steel in which the bond between the 
steel and the aluminum is an iron-aluminum alloy. 

7.1.5.4 Air washers operating with chilled water that delivers 
air below the dew point of the ambient air at the appliance 
shall be considered to be refrigeration systems. 

7.1.5.5 The blower shall be of capacity as to ove1·come the 
external static resistance imposed by the combined heating and 
cooling units at the air throughput required for heating or 
cooling, whicheve1- is greater. 

7.1.6 Boilers Used with Cooling Units. 

7.1.6.l Where the same coil is used for both heating and cool
ing, valves shall be provided to prevent chilling of the boile1-
during the operation of the cooling system. 

7.1.6.2 Where hot water heating boilers are connected to 
heating coils located in air-handling units and where they are 
exposed co refrigerated air circulation, such boiler piping 
systems shall be equipped with flow control valves or other 
automatic means to prevent gravity circulation of the boiler 
water during the cooling cycle. 

7.1.7 Heat Pump Systems. Heat pump systems involving units 
or equipment installed in attics or in a space in the building 
construction used as a supply or return plenum shall conform 
to the provisions of 5.3.7 and 6.1.4. 

7.1.8 Solar Systems. 

7.1.8.l Solar systems or solar-assisted systems shall be 
designed, constructed, and controlled so chat the air temperac 
ture in the supply system shall not exceed 121 °C (250°F). 

7.1.8.2 A flammable or combustible heat transfer fluid from a 
solar energy system shall not be used in a heat exchanger loca
ted in a duct system. 

7.2 Electric Wiring and Equipment. 

7.2.1 Elecu-ic wiring and equipment shall be installed for safe 
operation. 

7.2.2 Electric wiring and equipment shall be installed in 
accordance with NFPA 70. 

7.2.3 A disconnecting means shall be installed within sight 
and reach in the ungrounded leads of each power circuit to 
elecu-ically operated components that are in unprotected loca
tions and in other locations not accessible for service. 

7.3 Controls. 

7.3.1 Temperature Limit Controls. 

7.3.1.l Temperature limit controls shall be of a listed type. 
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7.3.l.2 Temperature limit controls shall be such that they 
cannot be set higher than a specified temperat ure setting. 

7.3.l.3 Temperature limit controls shall be located no more 
than 0.61 m (2 ft) downstream from the heat exchanger. 

7.3.2 Fan Control for Stoker-Fired Furnaces. v\There a warm 
air furnace equipped with a fan to circulate the air is stoker
fired, it also shall be equipped with an automatic overrun 
control to start the fan when the air in the furnace bonnet or 
the air at d1e beginning of the main supply duct at a point not 
affected by radiated heat reaches a temperature not higher 
than 93°C (200°F) afte1- the stoker and fan (in its no1-mal oper
ation) have been shut down as a result of a satisfied thermostat. 

7.3.2.1 lf a manual disconnect is installed in the air-circulating 
fan electrical circuit, it shall be installed to de-energize both 
the fan and the stoker simultaneously. 

7.3.3* Air for Combustion and Ventilation. Heating applian
ces shall be installed in a location in which the facilities for 
ventilation provide for combustion and ventilation under 
normal conditions of operation and use. 

7 .3.4 Thermostatically Controlled, Hand-Fired, Solid Fuel
Burning Furnaces. Hand-fired, solid fuel-burning furnaces on 
which the furnace draft is controlled by a thermostat shall be 
equipped with the following: 

(1 )* A fail-safe 121°C (250°F) limit control installed not more 
than 254 mm (10 in.) above the top surface of the heat 
exchanger in a supply plenum that extends at least 
305 mm (12 in.) above the top surface of the heat 
exchanger 

(2) A barometric draft control operated by draft intensity and 
permanendy set to limit the draft to a maximum intensity 
of 32.4 Pa (0.13 in.) 

7.3.5 Air-Circulating Fan Controls. Where a hand-fired, solid 
fuel-burning furnace is equipped with a fan to circulate the air, 
it shall be equipped with fan controls as required for stoker
fired furnaces by 7.3.2. 

7.3.6 Accessory Equipment. Material used in the construction 
of accessory equipment attached to or installed in a supply or 
return system shall comply with d1e requirements for the mate
rials of that portion of the system to which it is attached. 

7.3.6.1 This requirement shall not preclude the attachment to 
a plenum or duct of small devices, such as humidifiers, specifi
cally listed for such use. 

7.3.6.2 Motors and eleco-ical wiring and equipment shall 
comply with Section 7.2. 

Annex A Explanatory Material 

Annex A is not a part of the req'Uirements of this NFPA doc'Ument bui is 
included for informational purposes only. This annex contains explan
atory material, numbered to wrrespond with the applicable text para
graphs. 

A. 1.1 For other types of systems, see NFPA 90A. For installa
tion of blower and exhaust systems, see NFPA 91. For removal 
of smoke and grease-laden vapors from commercial cooking 
equipment, see NFPA 96. 

A.3.2.1 Approved. The National Fire Protection Association 
does not approve, inspect, or certify any installations, proce
dures, equipment, or materials; nor does it approve or evaluate 
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testing laboratories. In determining the acceptability of installa
tions, procedures, equipment, 01- matei-ials, the authority 
having jurisdiction may base acceptance on compliance with 
NFPA or other appropriate standards. In the absence of such 
standards, said authority may require evidence of proper instal
lation, procedtu-e, or use. The authority having jurisdiction 
may also refer to the listings or labeling practices of an organi
zation that is concerned with product evaluations and is thus in 
a position to determine compliance with appropriate standards 
for the current production of listed items. 

A.3.2.2 Authority Having Jurisdiction (AHJ). The phrase 
"authority having jurisdiction," or its acronym AHJ, is used in 
NFPA documents in a broad manner, since jurisdictions and 
approval agencies vary, as do their responsibilities. vVhere 
public safety is primary, the authority having jurisdiction may 
be a federal, state, local, or other regional department or indi
vidual such as a fire chief; fire marshal; chief of a fire preven
tion bureau, labor department, or health depar011ent; building 
official; electrical inspector; or others having statutory author
ity. For insurance purposes, an insurance inspection depart
ment, rating bureau, or other insurance company 
representative may be the authority having jurisdiction. In 
many ci1-cumstances, the property owner or his or her designa
ted agent assumes the role of the authority having jurisdiction; 
at government installations, the commanding officer or depart
mental official may be the authority having jurisdiction. 

A.3.2.3 Listed. The means for identifying listed equipment 
may vary for each organization concerned with product evalua
tion; some organizations do not 1-ecognize equipment as listed 
unless it is also labeled. The authority having jurisdiction 
should utilize the system employed by the listing organization 
to identify a listed product. 

A.3.3.3.2 Gravity System. An integral fan or blower that is 
used only to overcome the internal furnace resistance to 
airflow is permitted. 

A.4.1 The provisions of Section 4.1 do not require inherendy 
noncombustible materials to be tested in order to be classified 
as noncombustible materials. [JOJ:A.4.6.13] 

A.4.1(1) Examples of such materials include steel, concrete, 
masonry, and glass. [ JOJ:A.4.6.13. l (1)] 

A.5.1 The provisions of Section 5.1 do not require inherently 
noncombustible materials to be tested in order to be classified 
as noncombustible materials. [ JOJ:A.4.6.131 

A.5.1.1.1 Air duct materials are classified in UL 181 as follows: 

(1) Class 0 - Air duct materials having a fire hazard classifi-
cation of zero (flame spread and smoke developed) 

(2) Class 1 - Air duct materials having a flame spread index 
of not over 25 \vithout evidence of continued progressive 
combustion and a smoke developed index of not over 50 

A.5.1.1.2 See NAIMA Fibrws Glass Duct Construction Standards 
for additional information. 

A.5.1.4(17) Additional info1-mation can be fotmd in NFPA 31 
and NFPA 54. 

A.5.2.3.2 Additional information can be found in NFPA 31 
and NFPA54. 

A.5.3.1 See NAIMA Fibrous Glass Duct Liner Standard for addi
tional information. 
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A.5.3. l. l ASTM E2231 is a practice that describes, in manda
tory language, standard methods for specimen preparation and 
mounting of pipe and duct insulation systems using the Steiner 
tunnel test method (contained in ASTM E84). It requires that 
the entire system that is used in the field be tested, including 
the insulation itself, any adhesive, and/ or any jacket used. The 
practice recognizes that pipe or duct insulation systems can be 
composed of a single product or of a combination of products, 
and d1at these have a variety of physical characteristics, includ
ing that they might or might not be self-supporting. 

A.5.3.2 Additional information can be fcnmd in the category 
"Fabrics" in the UL Building Materials Directory. 

A.5.3.2.6 Aerosol duct sealants evaluated to UL 1381 are limi
ted to application in sheet-metal ducts with individual openings 
no greater than 127 mm (o/s in.) in diameter, and seam/joint 
openings no greater than 127 mm (% in.) across. These seal
ants are not intended for use as a substitute for or to supple
ment mechanical attachment in the sheet-metal duct systems. 
These sealants are not intended for use with rigid fiberglass 
ducts, flexible-wire helix ducts, or spirally wound metal ducts 
not complying with SMACNA Standa1·ds. Consideration should 
be given to the use of aerosol duct sealants in systems with fire 
dampers, volume boxes, and other inline accessories. Aerosol 
sealants used with these components have not been evaluated 
as a part of UL 1381. 

A. 7.3.3 Additional information can be found in NFPA 31 and 
NFPA 54. 

A. 7.3.4(1) A fail-safe limit cont rol is a limit control that auto
matically checks the furnace in the event of power failure or 
shutoff or that automatically checks d1e furnace when a 
temperatme of 121 °C (250°F) is reached, whether or not 
power is available. 

Annex B Informational References 

B.l Referenced Publications. The documents or portions 
thereof listed in this annex are referenced within the informa
tional sections of this standard and are not part of the require
ments of this document unless also listed in Chapter 2 for 
other reasons. 
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B.l.l NFPA Publications. National Fire Protection Associa
tion, 1 Batterymarch Park, Quincy, MA 02169-7471. 

NFPA 31, Standard for the Installation of Oil-Burning Equipment, 
2020 edition. 

NFPA 54, National Fuel Gas Code, 2021 edition. 
NFPA 90A, Standard for the Installation of Air-Conditioning and 

Ventilating Systems, 2021 edition. 
NFPA 91, Standard for Exhaust Systems for Air Conveying of 

Vapors, Gases, Mists, and Particulate Solids, 2020 edition. 
NFPA 96, Standard for Ventilation Control and Fire Protection of 

Commercial Cooking Operations, 2021 edition. 

B. l.2 Other Publications. 

B.l.2.1 ASTM Publications. ASTM International, 100 Barr 
Harbor Drive, P.O. Box C700, West Conshohocken, PA 
19428-2959. 

ASTM E84, Standard Test Method for Su1face Burning Character
istics of Bu ilding Materials, 2019b. 

ASTM E2231, Standard Practice for Specimen Preparation and 
Mounting of Pipe and Duct Insulation MateriaLs to Assess Su rface 
Burning Characteristics, 2018. 

B.l.2.2 NAIMA Publications. North American Insulation 
Manufacturers Association, 11 Canal Center Plaza, Suite 103, 
Alexandria, VA 22314. 

Fibrous Glass Duct Construction Standards, 7th edition, 2003. 

Fibrous Glass Duct Liner Standard, 3rd edition, 2002. 

B.1.2.3 UL Publications. Underwriters Laboratories Inc., 333 
Pfingsten Road, Northbrook, IL 60062-2096. 

UL 181, Factory-Made Air Ducts and Air Connectors, 2013, 
revised 2017. 

UL 1381, Outline of Investigation for Aerosol Duct Sealant, 2013. 

Building Materials Directory, 2018. 

B.2 Informational References. (Reserved) 

B.3 References for Extracts in Informational Sections. 

NFPA 101®, Life Safety Codi?, 2021 edition. 
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