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A statement, written or oral. that is not processed in accordance with Section 16 of the Regulations Governing
Commutiee Projects shall not be considered the official position of NFPA or any of its Committees and shall not
be considered to be, nor be relied upon as, a Formal Interpretation.

Users of this document should consult applicable federal. state and local laws and regulations. NFPA does
not, by the publication of this document. intend to urge action that is not in compliance with applicable laws, and
this document may not be construed as doing so.

Policy Adopted by NFPA Board of Directors on December 3, 1982

The Board of Directors reaffirms that the National Fire Protection Association recognizes that the toxicity of
the products of combustion is an important factor in the loss of hte from fire. NFPA has dealt with that subject in
its technical committee documents for many years.

There is a concern that the growing use of synthetic materials may produce more or additional toxic products
of combustion in a fire environment. The Board has. therefore, asked all NFPA technical committees to review the
documents for which they are responsible to be sure that the documents respond to this current concern. To assist
the committees in meeting this request, the Board has appointed an advisory committee to provide specific guid-
ance to the technical committees on questions relating to assessing the hazards of the products of combustion.

Licensing Provision—This document is copyrighted by the National Fire Protection Association (NFPA).

1. Adoption by Reference—Public authorities and others are urged to reference this document in laws,
ordinances, regulations, administrative orders, or similar instruments. Any deletions. additions, and changes
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NFPA (Attention: Secretary. Standards Council) in writing of such use. The term “adoption by reference™ means
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2. Adoption by Transcription—A. Public authorities with lawmaking or rule-making powers only upon
written notice to the NFPA (Attention: Secretary, Standards Council). will be granted a royalty-free license to
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with lawmaking or rule-making powers or any other persons desiring to reproduce this document or its contents
as adopted by the jurisdiction in whole or in part, in any form, upon written request to NFPA (Attention: Secretary.
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contained in each copy. Such license shall be granted only upon agreement to pay NFPA a royalty. This royalty
is required to provide funds for the research and development necessary to continue the work of NFPA and its vol-
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lawmaking or rule-making powers may apply for and may receive a special royalty where the public interest will
be served thereby.

3. Scope of License Grant—The terms and conditions set forth above do not extend to the index to this
document.

(For further explanation. see the Policy Concerning the Adoption, Printing, and Publication of NFPA
Documents, which is uvailable upon request from the NFPA.)
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This material has been developed under the published procedures of the National Fire Protection
Association, which are designed to assure the appointment of technically competent Committees having balanced
representation. While these procedures assure the highest degree of care, neither the National Fire Protection
Association, its members, nor those participating in its activities accept any liability resulting from compliance or
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This edition of NFPA 91, Standard for Exhaust Systems for Air Conveying of Materials, was
prepared by the Technical Committee on Blower Systems and acted on by the National
Fire Protection Association, Inc., at its Fall Meeting held November 14-16, 1994, in Tor-
onto, Ontario, Canada. It was issued by the Standards Council on January 13, 1995, with
an effective date of February 7, 1995, and supersedes all previous editions.

The 1995 edition of this document has been approved by the American National
Standards Institute.

Origin and Development of NFPA 91

The National Fire Protection Association as early as 1899 recognized the hazards of
blower and exhaust systems. Since 1900 the NFPA Committees on Blower Systems have
given continuing attention to the subject. Following World War II, revisions and additions
to the standard were recommended by the NFPA Committee on Blower Systems to cover
various new developments in the protection of dust collecting systems and stock and refuse
conveying systems, and were adopted by the NFPA at its Annual Meetings in 1946, 1947,
1948, and 1949. Editorially revised editions were published in 1959 and 1961. In 1972 Sec-
tion 200 (Chapter 2) was expanded, and a new Section 500 (Chapter 5), covering systems
involving plastic materials, was added. In the 1973 edition, Section 400 (Chapter 4) was
completely revised. The 1983 edition was completely updated to conform with the NFPA
Manual of Style and incorporated minor revisions in each chapter.

The 1990 edition included minor revisions to Chapter 2 including a new Figure 2-8
and Table 2-8(b). Changes were made to recognize NFPA 45, Standard on Fire Protection
for Laboratories Using Chemicals, and to remove conflicts with that standard. These
changes included moving Section 5-2 and Figures 5-2 through 5-5 to Appendix A.

The Technical Committee on Blower Systems completely revised the standard for the
1992 edition, including a new title and new scope. The previous title was Standard for the
Installation of Blower and Exhaust Systems for Dust, Stock, and Vapor Removal or Conveying. Chap-
ters 3 and 4 were deleted from the 1990 edition with some requirements from those chap-
ters included in the revised and reorganized Chapter 2 and new Chapters 5, 6, and 7.

Minor changes were made in all chapters in the 1995 edition. The Committee clari-
fied their intent that ducts can be round, oval, or rectangular. A new figure was added
to show access openings for different shapes of ducts, and a new table was added in the
appendix to show duct velocities for types of materials conveyed.
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NOTICE: An asterisk (*) following the number or letter
designating a paragraph indicates explanatory material on
that paragraph in Appendix A.

Information on referenced publications can be found in
Chapter 8 and Appendix B.

Chapter 1 Introduction

1-1* Scope.

1-1.1 This standard provides minimum requirements for
the design, construction, installation, operation, testing,
and maintenance of exhaust systems for air conveying of
materials except as modified or amplified by other applica-
ble NFPA standards.

1-1.2 This standard outlines requirements to obtain rea-
sonable safety. Where unusual hazards are encountered,
the authority having jurisdiction shall be permitted to
require additional safeguards or modify the requirements
of this standard, provided equivalent safety is ensured.

1-2 Purpose.

1-2.1 The purpose of this standard is to eliminate or
reduce known fire and explosion hazards inherent in the
use of exhaust systems and to prevent them from becom-
ing a means for spreading fire.

1-2.2 The design and installation of exhaust systems shall
be the responsibility of persons having a knowledge of
these systems. Maintenance and operations shall be per-
formed by persons having exhaust system experience.

1-3 Equivalency. Nothing in this standard is intended to
prevent the use of new methods or devices, provided that
sufficient technical data is submitted to the authority hav-
ing jurisdiction to demonstrate that the proposed method
or device is equivalent in quality, strength, fire endurance,
effectiveness, durability, and safety to that prescribed by
this standard.

1-4 Retroactivity. The provisions of this document are
considered necessary to provide a reasonable level of pro-
tection from loss of life and property from fire and explo-
sion. They reflect situations and the state of the art at the
time the standard was issued. Unless otherwise noted, it is
not intended that the provisions of this document be
applied to facilities, equipment, structures, or installations
that were existing or approved for construction or installa-
tion prior to the effective date of the document, except in
those cases where it is determined by the authority having
jurisdiction that the existing situation involves a distinct
hazard to life or adjacent property.
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1-5 Definitions.

Air Moving Device (AMD).* A power-driven fan mov-
ing a volume of air to overcome the resistance to flow
caused by exhaust system components.

Approved. Acceptable to the authority having jurisdiction.

NOTE: The National Fire Protection Association does not
approve, inspect, or certify any installations, procedures,
equipment, or materials; nor does it approve or evaluate test-
ing laboratories. In determining the acceptability of installa-
tions, procedures, equipment, or materials, the authority hav-
ing 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
installation, procedure, or use. The authority having jurisdic-
tion may also refer to the listings or labeling practices of an
organization concerned with product evaluations that is in a
position to determine compliance with appropriate standards
for the current production of listed items.

Authority Having Jurisdiction. The organization,
office, or individual responsible for approving equipment,
an installation, or a procedure.

NOTE: The phrase “authority having jurisdiction” is used
in NFPA documents in a broad manner, since jurisdictions
and approval agencies vary, as do their responsibilities.
Where public safety is primary, the authority having juris-
diction may be a federal, state, local, or other regional
department or individual such as a fire chief; fire marshal;
chief of a fire prevention bureau, labor department, or
health department; building official; electrical inspector: or
others having statutory authority. For insurance purposes,
an insurance inspection department, rating bureau, or
other insurance company representative may be the
authority having jurisdiction. In many circumstances, the
property owner or his or her designated agent assumes the
role of the authority having jurisdiction; at government
installations, the commanding officer or departmental offi-
cial may be the authority having jurisdiction.

Duct. A pipe, tube, or other enclosure used to air con-
vey materials.

Dust. Any finely divided solid material 420 mm or
smaller in diameter (material passing a U.S. No. 40 Stan-
dard Sieve).

Exhaust System. An air conveying system for moving
materials from a source to a point of discharge. A system can
consist of an AMD with ducting connected to either the inlet
or discharge, or to both. More complicated systems can
include ductwork, an AMD, control dampers, a filtration sys-
tem, noise attenuation, and pollution control equipment.

Labeled. Equipment or materials to which has been
attached a label, symbol, or other identifying mark of an
organization that is acceptable to the authority having
jurisdiction and concerned with product evaluation that
maintains periodic inspection of production of labeled
equipment or materials and by whose labeling the manu-
facturer indicates compliance with appropriate standards
or performance in a specified manner.

Limited-Combustible. As applied to a building con-
struction material, a material, not complying with the def-
inition of noncombustible material, which, in the form in
which it is used, has a potential heat value not exceeding
3500 Btu per Ib (8141 kj/'kg) (see NFPA 259, Standard Test
Method for Potential Heat of Building Materials), and complies
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with one of the following paragraphs (a) or (b). Materials
subject to increase in combustibility or flame spread rating
beyond the limits herein established through the effects of
age, moisture, or other atmospheric condition shall be con-
sidered combustible.

(a) Materials having a structural base of noncombustible
material, with a surfacing not exceeding a thickness of Vg in.
(3.2 mm) that has a flame spread rating not greater than 50.

(b) Materials, in the form and thickness used, other than
as described in (a), having neither a flame spread rating
greater than 25 nor evidence of continued progressive
combustion and of such composition that surfaces that
would be exposed by cutting through the material on any
plane would have neither a flame spread rating greater
than 25 nor evidence of continued progressive combustion.

Listed. Equipment or materials included in a list pub-
lished by an organization acceptable to the authority having
jurisdiction and concerned with product evaluation that
maintains periodic inspection of production of listed equip-
ment or materials and whose listing states either that the
equipment or material meets appropriate standards or has
been tested and found suitable for use in a specified manner.

NOTE: The means for identifying listed equipment may
vary for each organization concerned with product evalua-
tion, some of which do not recognize equipment as listed
unless it is also labeled. The authority having jurisdiction
should utilize the system employed by the lisung organiza-
tion to identify a listed product.

Noncombustible Material. 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. Materials reported as
passing ASTM E136, Standard Test Method for Behavior of Mate-
rials in a Vertical Tube Furnace at 750 Degrees C, shall be con-
sidered noncombustible materials.

Shall. Indicates a mandatory requirement.

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

Chapter 2 Design and Construction

2-1 General Requirements.

2-1.1 The design of any exhaust system shall consider the
physical and chemical properties and hazard characteris-
tics of the materials being conveyed.

2-1.2*  An air moving device shall be sized to confine, capture,
and remove materials. The velocity shall be adequate to capture
materials and convey them through the exhaust system.

2-1.3* Incompatible materials shall not be conveyed in
the same system.

2-1.3.1 Operations, generating flames, sparks, or hot
materials, such as from grinding wheels and welding, shall
not be consolidated in the same exhaust system that air
conveys flammable or combustible materials.

2-1.3.2 Exhaust systems designed to air convey flammable
or combustible materials that might contain foreign ferrous
materials shall have magnetic separators installed at those
points where the ferrous materials enter the system. Where
electromagnetic separators are used they shall be listed.

2-1.4* Plans and specifications for new systems and sys-
tems to be modified shall be submitted to the authority
having jurisdiction for approval prior to installation or
modification. The submittal shall provide adequate infor-
mation to describe the hazard and demonstrate safe per-
formance of the system.

2-1.5 Ducts designed to air convey material shall be
round, oval, or rectangular.

2-1.6 Fire dampers shall not be installed in exhaust systems.
Exception:  Fire dampers shall be permitted for any of the follow-
ing situations:

(a) Where ducts pass through fire barriers, fire walls, or floors.

(b)  Where there is a collection system on the end of the system
that is protected with an automatic extinguishing system.

(¢} Where the duct system Is protected with an automatic extin-
guishing system.
(d) Where ducts have been listed with interrupters.

2-1.7 Fire detection and alarm systems shall not be inter-
locked to shut down air moving devices.

Exception No. 1. AMDs shall shut down automatically when a
fire damper closes within the exhaust system.

Exception No. 2:  AMDs shall be permitted to shut down auto-
matically when either of the following is provided:

1. A collection system that is protected with an awtomatic
extinguishing system.

2. A duct system that is protected with an automatic extin-
guishing system.

2-2 Duct Material and Construction.

2-2.1 Duct material shall be noncombustible or limited-
combustible.

Exception:  Alternative material shall be used when the material
being conveyed is incompatible with noncombustible or limited-
combustible construction materials.

2-2.2 The duct construction shall conform to applicable
SMACNA standards:

(@) Accepted Industry Practice for Industrial Duct Construction,
(b) Rectangular Industrial Duct Construction Standard,

(¢) Round Industrial Duct Construction Standard,

(d) Thermoplastic Duct (PVC) Construction Manual (197-4).

Exception:  Reinforced thermoset type materials shall conform to
ASTM C582, Standard Specification for Contact-Molded Rein-
forced Thermosetting Plastic (RTP) Laminates for Corrosion
Resistant Equipment.

2-2.3 Horizontal duct work shall be capable of supporting
the weight of the duct half filled with material. Where
sprinkler protection is provided in the duct, horizontal
duct work shall be capable of supporting the weight of the
system plus the weight of the duct half filled with water or
material being conveyed, whichever has the higher density.

Exception:  Where adequate drainage is provided, the weight of
the water shall not require consideration.
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2-2.4 Laps in duct construction shall be in the direction
of airflow.

2-2.5 Joints in duct construction shall be liquidtight when
the conveying system contains condensible vapors or lig-
uids in suspension. Provisions shall be made for drainage
of condensate at low points in the duct.

2-2.6 The interior of ducts shall be smooth and joints
shall be finished neatly.

2-3 Access.

2-3.1 Access doors shall be provided in horizontal ducts,
adjacent to elbows, junctions, and vertical ducts. Doors
shall be located on the tops or sides of the ducts, and door
spacing shall not exceed 12 ft (3.6 m).

Exception:  Ducts handling materials that do not create a condi-
tion requiring access into the duct.

2-3.2  Access doors shall be of the same material and of
equal or greater thickness than the duct. Required open-
ings or other penetrations shall be sealed, gasketed, or
tightly fitted so that conveyed material will not escape.

2-3.3 The size of access openings shall be equal to the
diameter or 75 percent of the shortest dimension of rect-
angular duct up to a maximum of 24 in. (609.6 mm).
Access openings shall be round, square, or as nearly square
as possible. The access openings shall be sized as follows:

(a) Round ducts. The diameter of the duct measured
around the circumference.

(b) Owval ducts. The shortest dimension of the oval mea-
sured around the perimeter.

(c) Rectangular ducts. Seventy-five percent of the short-
est dimension of the rectangle.

2-4 Design Requirements.
2-4.1 A means shall be provided for balancing the system.

2-4.2 Dampers or shutters shall be permitted only for
weather or back-draft protection. Where dampers or lou-
vers are used, they shall be located on the clean-air side of
the filtration system.

2-4.3 Balancing devices shall be secured to prevent inad-
vertent adjustment or loss of transport velocity. Butterfly
dampers shall not be permitted for balancing duct systems
conveying solid materials.

2-4.4 Ducts shall be self-contained. Building walls, floors,
or roofs shall not be used as component parts.

Exception:  Use of building walls, floors, or roofs shall be permit-
ted when construction is noncombustible and the building compo-
nent is designed as an integral part of the duct system.

2-4.5 Ducts shall lead directly to the point of termination.

2-4.5.1 Terminations with discharge to atmosphere shall
be safely arranged. Discharge shall terminate away from
outside air intakes to prevent material from entering the
air intakes. For duct systems containing flammable or com-
bustible materials, discharge shall terminate above the roof
with direction away from combustible construction that is
within 25 ft (7.6 m).
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Figure 2-3.3 Sizing access openings for different shapes of ducts.

2-4.6* Materials shall be confined to and removed from
the area where they are generated by hoods or enclosures
and an air-moving device.

Exception:  When vapors are generated and Il is not possible for
the process to be enclosed or hoods installed, general ventilation
through a svstem of suction ducts shall be permitted.

2-4.7* Dusts or vapors containing residues shall be filtered.

2-4.8 Duct liners shall be limited-combustible or non-
combustible.

2-4.9 Additional branch ducts shall not be added to an
existing system without redesigning the system. Branch
ducts shall not be disconnected nor unused portions of the
system be blanked off without providing means to maintain
required airflow.

2-4.10 Flexible ducts shall not be used in exhaust systems.

Exception:  Flexible ducts shall be permitted to be used at inlets
where moveability or portability is required. Where used, they shall
have strength equivalent to that of the connecting ducts.

2-5 Hangers and Supports.

2-5.1 Duct supports shall be designed to carry the weight
of the duct half filled with material. Where sprinkler pro-
tection is provided in the duct, the hanger’s design shall
include the weight of the duct half filled with water or
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material being conveyed. whichever has the highest den-
sity. Loads shall not be placed on connecting equipment.

Exception:  Where adequate drainage is provided, the weight of
the water shall not require consideration.

2-5.2 Hangers and supports exposed to corrosive atmo-
spheres shall be type 316 SS or equivalent.

2-5.3 Hangers and supports shall be securely fastened to
the building or structure to avoid vibration and stress on
the duct.

2-5.4 Hangers and supports shall be designed to allow for
expansion and contraction.

2-6 Duct Clearances.

2-6.1 All duct systems handling noncombustible materials
and operating at room temperature shall have a clearance
of at least 6 in. (152 mm) from stored combustible materi-
als and not less than Ys-in. (12.7-mm) clearance from com-
bustible construction even though flameproofed, fire-
retardant treated, or plastered.

2-6.2 Duct systems handling combustible material and
operating at room temperature shall have a clearance of
not less than 18 in. (457 mm) from combustible construc-
tion or any combustible material.

Exception No. 1: If a duct system is equipped with an approved
automatic extinguishing system designed for the specific hazard,
clearance shall be permitted to be 6 in. (152 mm) from combusti-
ble material and Y2 in. (12.7 mm) from combustible construction.

Table 2-6.3.1 Reduction of Duct Clearance with Specified Forms of Protection

Exception No. 2:  Clearances from ducts to combustible material
shall be permitted to be reduced if the combustible material is pro-
tected by an engineered protection system acceptable to the author-
ity having jurisdiction, or by the use of materials or products listed
for protection purposes, or in accordance with Table 2-6.3.1.

2-6.3 Duct systems operating at temperatures above
100°F (37.7°C) shall have clearance from combustible
building construction or any combustible material not less
than shown in Table 2-6.3.

2-6.3.1 The clearance to combustible construction for
ducts handling materials not in excess of 900°F (482°C)
shall be permitted be reduced, provided the combustible
construction is protected as described in Table 2-6.3.1.

2-6.3.2 Ducts hahdling materials at temperatures in
excess of 900°F (482°C) shall be lined with refractory mate-
rial or the equivalent.

Table 2-6.3 Clearances

Duct Gas Largest Duct
Temperature Dimension Clearance
100°-600°F 8 in. (203 mm) 8 in. (203 mm)

12 in. (305 mm)

18 in. (457 mm)
24 in. (610 mm)

24 in. (610 mm)

(38°-315°C) incl.
Over 600°-900°F
(315°-482°C) incl.
Over 900°F
(482°C)

Over 8 in. (203 mm)

8 in. (203 mm)
Over 8 in. (203 mm)

All ducts lined with
refractories

NOTE: Minimum clearance of 13 in. (457 mm) if material in the duct is a
combustible material

1,2,83,4,5,6,7

Clearance reduction applied to and covering all combustible surfaces within the
distance specified as required clearance with no protection in 2-6.2, and Table 2-6.3.

Maximum allowable reduction
in clearance (percent)7

As Wall As Ceiling
Form of Protection Protector Protector
(a) 3Yo-in. (90-mm) thick masonry wall without ventilated air space 33% —
(b) Yo-in. (13-mm) thick noncombustible insulation board over l-in. (25.4-mm) glass fiber or mineral
wool batts without ventilated air space 50% 33%
{c) 0.024 in./0.61 mm (24 gauge) sheet metal over 1-in. (25.4-mm) glass fiber or mineral wool batts
reinforced with wire, or equivalent, on rear face with at least a 1-in. (25.4-mm) air gap 66% 66%
(d) 3Y2-in. (90-mm) thick masonry wall with at least a 1-in. (25.4-mm) air gap 66% —
(€) 0.024 in./0.61 mm (24 gauge) sheet metal with at least a 1-in. (25.4-mm) air gap 66% 50%
(f) Yo-in. (13-mm) thick noncombustible insulation board with at least a 1-in. (25.4-mm) air gap 66% 50%
(g) 0.024 in./0.61 mm (24 gauge) sheet metal with ventilated air space over 0.024 in./0.61 mm
(24 gauge) sheet metal with at least a 1-in. (25.4-mm) air gap 66% 50%
(h) 1-in. (25.4-mm) glass fiber or mineral wool batts sandwiched between two sheets
0.024 in./0.61 mm (24 gauge) sheet metal with at least a 1-in. (25.4-mm) air gap 66% 50%

'Spacer and ties for protection materials shall be of noncombustible material. No spacers or ties shall be used directly behind the duct.

*With all clearance reduction systems using a ventilated air space, adequate air circulation shall be provided as described in 2-6.4. There shall be at least
1 in. (25 mm) between the clearance reduction system and combustible walls and ceilings for clearance reduction systems using a ventilated air space.

*Mineral wool batts (blanket or board) shall have a minimum density of 8 1b per ft' (128.7 kg/m") and have a minimum melting point of 1500°F (816°C).

*Insulation board used as part of clearance reduction system shall have a thermal conductivity of 1.0 (Btu-in.)/ft>-hr-°F) or less. Insulation board shall be formed

of noncombustible material.

*There shall be at least 1 in. (25 mm) between the duct and the protector. In no case shall the clearance between the duct and the wall surface be reduced

below that allowed in the table.

" All clearances and thicknesses are minimum: larger clearances and thicknesses are acceptable.
"To calculate the minimum allowable clearance, the following formula can be used:

Cpr = Cuna it - r100)
where:
C,, is the minimum allowable clearance with protection,

P

Cn is the required clearance with no protection, and

R is the maximum allowed reduction in clearance.
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A equals the required clearance with no protection.

B equals the reduced clearance permitted.

The protection applied to the construction using combustible material
shall extend far enough in each direction to make C equal to A.

Figure 2-6.5 Extent of protection required to reduce clearances from ducts.

2-6.4 For clearance reduction systems using an air space
between the combustible wall and the wall protector, ade-
quate air circulation shall be provided by one of the follow-
ing methods.

2-6.4.1 Adequate air circulation can be provided by leav-
ing all edges of the wall protector open with at least a 1-in.
(25.4-mm) air gap.

2-6.4.2 If the wall protector is mounted on a single flat wall
away from corners, adequate air circulation can be provided
by leaving only the bottom and top edges or only the side and
top edges open with at least a 1-in. (25.4-mm) air gap.

2-6.4.3 Wall protectors that cover two walls in a corner
shall be open at the bottom and top edges with at least a
l-in. (25.4-mm) air gap.

2-6.5 All clearances shall be measured from the outer sur-
face of the combustible material to the nearest point on the
surface of the duct, disregarding any intervening protec-
tion applied to the combustible material. Clearances shall
be measured as shown in Figure 2-6.5.

Chapter 3 Corrosive Fumes and Vapors

3.1 General.

3-1.1 Where metal materials are not suitable, plastic
material shall be permitted to convey nonflammable corro-
sive fumes and vapors, or flammable corrosive vapors at a
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concentration below 25 percent of their lower flammable
limit (LFL). The choice of the material type shall be the
responsibility of the design engineer. All chemical-resistant
plastics have heat limitations that shall be considered when
designing a system. The following minimum standards of
materials, construction, and workmanship shall be deemed
necessary to ensure minimum fire hazard in the operation
of these systems.

3-1.2 The plastic shall have a flame spread rating of 25 or
less as measured in accordance with NFPA 255, Standard
Method of Test of Surface Burning Characteristics of Building
Materwals. All hoods and air moving device surfaces that are
part of the system shall have flame spread ratings at least
equivalent to the flame spread rating of the material of the
duct system.

3-1.3 Plastic duct materials shall be listed with an external
smoke development rating of 50 or less when located in a
multistory building or a concealed space.

Exception No. 1:  Duct systems that are located in an area pro-
tected by an automatic sprinkler system.

Exception No. 2:
enclosure.

Duct systems that are located in a fire-rated

Chapter 4 Air Moving Devices (AMDs)

4-1 Air moving devices (AMDs) shall be constructed of
noncombustible materials and shall be designed and
installed to convey materials through the exhaust system
safely.

Exception:  Where the materials conveyed are not compatible with
metals, alternate materials of construction shall be permitied.

4-2 Where the materials conveyed are flammable or com-
bustible, the rotating element of the AMD shall be nonfer-
rous or the AMD shall be constructed so that a shift of the
rotating element or shaft does not permit two ferrous parts
to rub or strike.

4-3 Clearance between the rotating element and the fan
casing shall be provided to avoid friction that might lead to
fire. Allowances shall be made for expansion and loading
to prevent contact between moving parts and the duct or
fan housing.

4-4 Fan rotating elements shall be mounted on a shaft
designed to maintain proper alignment even when the
blades or impeller are loaded.

4-5 Motors, bearings, drive components, and electrical
equipment shall not be placed inside ducts unless they are
protected or enclosed to prevent ignition of flammable
vapors, mists, residues, dusts, or other combustible materi-
als that are conveyed in the exhaust system.

4-6 AMDs shall be located to permit ready access for
inspection, lubrication, maintenance, cleaning, and repair.
They shall be placed on proper foundations or firmly
secured to proper supports.

4.7 AMDs used in systems that air convey dust or vapors
containing residue shall be located on the clean-air side of
the filtration system.

4-8 Flexible connections shall be permitted to minimize
the transmission of vibration.
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Chapter 5 Electrical

5-1 All electrical wiring and equipment shall conform to
the provisions of NFPA 70, National Electrical Code®.

5-2 All components of the exhaust system conveying
flammable or combustible materials shall be electrically
bonded and grounded in an approved manner. When con-
tinuous contact is interrupted, metallic straps shall be
installed for effective bonding.

NOTE: See NFPA 77, Recommended Practice on Static Electricity.

Chapter 6 Fire Protection

6-1 Exhaust systems utilizing combustible components shall
be provided with an automatic extinguishing system within
the duct and at the duct intake, hood, canopy, and the imme-
diate areas thereof to quickly extinguish source fires.

NOTE: See NFPA 11, Standard for Low-Expansion Foam;
NFPA 11A, Standard for Medium- and High-Expansion Foam
Systems; NFPA 12, Standard on Carbon Dioxide Extinguishing
Systems; NFPA 12A, Standard on Halon 1301 Fire Extinguish-
ing Systems; NFPA 12B, Standard on Halon 1211 Fire Extin-
guishing Systems; NFPA 13, Standard for the Installation of
Sprinkler Systems; NFPA 15, Standard for Water Spray Fixed
Systems for Fire Protection; NFPA 17, Standard for Dry Chemical
Extinguishing Systems; NFPA 17A, Standard for Wet Chemical
Extinguishing Systems; and NFPA 2001, Standard on Clean
Agent Fire Extinguishing Systems.

Exception No. 1:  Ducts with cross-sectional areas less than 75 in.’
(0.0484 m°).

Exception No. 2:  Systems constructed of material listed for use
without sprinkler protection.

6-2* Exhaust systems constructed of limited-combustible
or noncombustible materials shall be protected as follows:

Where required by the authority having jurisdiction,
automatic or special extinguishing systems shall be pro-
vided for systems that convey flammable vapors or com-
bustible materials.

6-3 When a sprinkler system is installed, means shall be
provided to prevent water accumulation in the duct or flow
of water back to a process subject to damage by water.

Chapter 7 Testing and Maintenance

7-1 Exhaust systems shall be tested, inspected, and main-
tained to ensure safe operating conditions.

7-1.1 The responsibility for proper maintenance shall be
assigned to trained personnel who are capable of recogniz-
ing potential hazards.

7-1.2 Such maintenance shall include the determination
that special protection for duct systems is fully operable
and that plant automatic sprinkler protection is in service.

7-2* When installation of new systems is complete, the
system shall be fully tested to demonstrate performance
before acceptance by the owner. Modified systems shall be
retested.

7-3* Existing systems shall be tested periodically by the
owner to demonstrate continued performance.

7-4*  All system components shall be inspected monthly.

Exception No. 1: Where manufacturer’s requirements are more
stringent.

Exception No. 2:
quent inspection.

Where conditions of service dictate more fre-

7-4.1 Adequate maintenance of air-conveying systems
requires periodic inspection of the duct, fittings, hardware,
filtration system, and AMDs.

7-4.2 This inspection shall include the hoods, enclosures,
air inlets, ducts, and access doors through the termination
of the system. It shall include the termination, adjacent
surfaces, and any adjacent air intakes.

7-4.3 The user’s operational and maintenance program
shall include all of the manufacturer’s listed procedures
that are applicable to the equipment.

7-4.4 An operational and maintenance checklist shall
be maintained and is essential to safe operation of the
equipment.

7-4.5 Accumulations of conveyed materials and residues
shall be removed from hoods and enclosures, ducts and
fittings, and AMDs. The ducts shall be checked for obstruc-
tions such as improperly adjusted dampers or shutters. Fil-
tration systems shall be inspected and filters cleaned or
replaced as required.

7-4.6 AMDs shall be inspected for belt tension and wear
and lubrication.

7-4.7 Hoods and enclosures shall be inspected for proper
confinement and removal of materials.

7-5 Ductwork shall be examined periodically to deter-
mine adequacy of cleaning frequency.

7-6 All system components shall be maintained in good
operating condition. A written maintenance program shall
be established. The program shall include any and all rec-
ommendations provided by the manufacturer.

All deficiencies found during testing and inspection shall
be corrected. Serious deficiencies shall require immediate
attention.

7-7 An operational maintenance log shall be maintained
to document maintenance actions.

Chapter 8 Referenced Publications

8-1 The following documents or portions thereof are ref-
erenced within this standard and shall be considered part
of the requirements of this document. The edition indi-
cated for each reference is the current edition as of the
date of the NFPA issuance of this document.

8-1.1 NFPA Publications. National Fire Protection Asso-
ciation, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA
02269-9101.

NFPA 70, National Electrical Code, 1993 edition.

NFPA 255, Standard Method of Test of Surface Burning
Characteristics of Building Materials, 1990 edition.
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8-1.2 Other Publications.

8-1.2.1 ASTM Publications. American Society for Testing
and Materials, 1916 Race Street, Philadelphia, PA 19103.

ASTM C582-87, Standard Specification for Contact-Molded
Reinforced Thermosetting Plastic (RTP) Laminates for Corrosion
Resistant Equipment.

ASTM E136 Rev D-93, Standard Test Method for Behavior
of Materials in a Vertical Tube Furnace at 750 Degrees C.

8-1.2.2 SMACNA Publications. Sheet Metal and Air-
Conditioning Contractors’ National Association, Inc., 4201
Lafayette Center Drive, Chantilly, VA 22021.

Accepted Industry Practice for Industrial Duct Construction,
1975 edition.

Rectangular Industrial Duct Construction Standard, 1980
edition.

Round Industrial Duct Construction Standard, 1977 edition.

Thermoplastic Duct (PVC) Construction Manual, Revision A,
May 1974 edition.

Appendix A Explanatory Material

This Appendix is not a part of the requirements of this NFPA document
but is included for informational purposes only.

A-1-1 The following NFPA standards contain information
on the application of exhaust systems to specific industries
or operations.

NFPA 30, Flammable and Combustible Liquids Code

NFPA 30B, Code for the Manufacture and Storage of Aerosol
Products

NFPA 32, Standard for Drycleaning Plants

NFPA 33, Standard for Spray Application Using Flammable
and Combustible Materials

NFPA 34, Standard for Dipping and Coating Processes Using
Flammable or Combustible Liquids

NFPA 35, Standard for the Manufacture of Organic Coatings

NFPA 36, Standard for Solvent Extraction Plants

NFPA 40E, Code for the Storage of Pyroxylin Plastic

NFPA 45, Standard on Fire Protection for Laboratories Using
Chemicals

NFPA 46, Recommended Safe Practice for Storage of Forest
Products

NFPA 61A, Standard for the Prevention of Fire and Dust
Explosions in Facilities Manufacturing and Handling Starch

NFPA 61B, Standard for the Prevention of Fires and Explo-
stons in Grain Elevators and Facilities Handling Bulk Raw Agri-
cultural Commodities

NFPA 61C, Standard for the Prevention of Fire and Dust
Explosions in Feed Mills

NFPA 61D, Standard for the Prevention of Fire and Dust
Explosions in the Milling of Agricultural Commodities for Human
Consumption

NFPA 65, Standard for the Processing and Finishing of
Aluminum

NFPA 68, Guide for Venting of Deflagrations

NFPA 81, Standard for Fur Storage, Fumigation and Cleaning

NFPA 85C, Standard for the Prevention of Furnace
Explosions/Implosions in Multiple Burner Boiley-Furnaces

NFPA 86, Standard for Ovens and Furnaces

NFPA 86C, Standard for Industrial Furnaces Using a Special
Processing Atmosphere
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NFPA 86D, Standard for Industrial Furnaces Using Vacuum
as an Atmosphere

NFPA 88B, Standard for Repair Garages

NFPA 92A, Recommended Practice for Smoke-Control Systems

NFPA 92B, Guide for Smoke Management Systems in Malls,
Atria, and Large Areas

NFPA 96, Standard for Ventilation Control and Fire Protec-
tion of Commercial Cooking Operations

NFPA 120, Standard for Coal Preparation Plants

NFPA 204M, Guide for Smoke and Heat Venting

NFPA 211, Standard for Chimneys, Fireplaces, Vents, and
Solid Fuel-Burning Appliances

NFPA 303, Fire Protection Standard for Marinas and
Boatyards

NFPA 318, Standard for the Protection of Cleanrooms

NFPA 409, Standard on Aircraft Hangars

NFPA 480, Standard for the Storage, Handling, and Process-
ing of Magnesium Solids and Powders

NFPA 481, Standard for the Production, Processing, Han-
dling, and Storage of Titanium

NFPA 650, Standard for Pneumatic Conveying Systems for
Handling Combustible Materials

NFPA 651, Standard for the Manufacture of Aluminum
Powder

NFPA 654, Standard for the Prevention of Fire and Dust
Explosions in the Chemical, Dye, Pharmaceutical, and Plastics
Industries

NFPA 655, Standard for Prevention of Sulfur Fires and
Explosions

NFPA 664, Standard for the Prevention of Fires and Explo-
sions in Wood Processing and Woodworking Facilities

NFPA 801, Standard for Facilities Handling Radioactive
Materials

NFPA 8501, Standard for Single Burner Boiler Operation

A-1-5 Air Moving Device (AMD). An air moving device
(AMD) is a fan, centrifugal fan, or mixed flow fan. These
devices have previously been called blowers or exhausters.

A-2-1.2 Capture, control, and conveying of materials is
achieved by inward air flow generated by the exhaust
pickup or intake, the intake velocity, and the duct velocity.

Capture velocities must be high enough to maintain con-
trol of the material:

(a) Until it reaches the intake opening;

(b) To overcome thermal air currents from hot pro-
cesses or heat generating operations;

{¢) To overcome air currents caused by grinding wheels
and belt conveyors;

(d) To overcome air currents caused by dumping and
filling operations.

Exhaust systems designed for gases, vapors, fumes, and
fine dust particles (20 microns or less) require intake veloc-
ities high enough to offset air currents caused by room
cross drafts.

Duct velocities are determined by the type of material
conveyed (see Table A-2-1.2).

The designer also must consider sticky or wet residues
or particles, electrostatic effects, etc.

For further information, refer to Industrial Ventilation —
a Manual of Recommended Practice, published by the Ameri-
can Conference of Governmental Industrial Hygienists.

A-2-1.3 Materials when mixed should not create a fire,
explosion, or health hazard.
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Table A-2-1.2 Range of Minimum Duct Design Velocities

Nature of Contaminant Examples

Design Velocity

Vapors, gases, smoke All vapors, gases and smoke

Fumes Welding
Very fine light dust

Dry dusts and powders

Cotton lint, wood flour, litho powder

Fine rubber dust, Bakelite molding powder dust, jute lint,

Any desired velocity (economic optimum velocity
usually 1000-2000 fpm) (305-610 m/min)

2000-2500 (610-763 m/min)
9500-3000 (763-915 m/min)
3000-4000 (915-1920 m/min)

cotton dust, shavings (light), soap dust, leather shavings

Average industrial dust

Grinding dust, buffing lint (dry), wool jute dust (shaker

3500-4000 (1068-1220 m/min)

waste), coffee beans, shoe dust, granite dust, silica flour,
general material handling, brick cutting, clay dust,
foundry (general), limestone dust, packaging and

weighing asbestos dust in textile industries

Heavy dusts

Sawdust (heavy and wet), metal turnings, foundry tum-

4000-4500 (1220-1373 m/min)

bling barrels and shake-out, sand blast dust, wood blocks,
hog waste, brass turnings, cast iron boring dust, lead dust

Heavy or moist

Lead dusts with small chips, moist cement dust, asbes-

4500 and up (1373-and up m/min)

tos chunks from transite pipe cutting machines, buffing

lint (sticky), quick-lime dust

Source: Industnal Ventilation — a Manual of Recommended Practice, American Conference of Governmental Industrial Hygienists.

A-2-1.4 The design of the exhaust system should be coor-
dinated with the architectural and structural designs. The
plans and specifications should include a list of all equip-
ment giving manufacturer and type number and show the
data listed below. Plans should be drawn to an indicated
scale and show all essential details as to location, construc-
tion, ventilation ductwork, volume of outside air at stan-
dard temperature and pressure introduced for safety ven-
tilation, and control wiring diagrams.

(a) Name of owner and occupant.

{b) Location, including street address.
(c) Point of compass.

(d) Ceiling construction.

(e) Full height cross section.

(f) Location of fire walls.

(g) Location of partitions.

(h) Materials of duct construction.

A-2-4.6 Control at the point of generation should be pro-
vided in any vapor-conveying system. Control is provided
by hoods or enclosures connected to suction ducts. These
can confine vapors and, in most cases, will do this with
lower air volume.

When the vapors cannot be readily picked up at the
source, general ventilation through a system of suction ducts
can be used. The suction inlets have little directional effect
beyond a few inches from the inlet; they should be located to
sweep the air and minimize pockets with no air movement.
The location of the air make-up system ductwork and dis-
charge points will provide more uniform air movement.

When vapors are heavier than air or vapors and residues
are mixed, inlets located near the floor should be considered.
When the vapors are lighter than air, the inlets should be
located near the ceiling of the room or enclosure.

A-2-4.7 Methods of filtering include other means besides
cloth or paper-type filters. Examples of filtration devices
include, but are not limited to, disposable or cleanable fil-
ters, scrubbers, cyclones, dust collectors, or reduction of
transport velocity.

A-6-2 In systems used for the removal of flammable
vapors or gases that might result in the condensation of
combustible residues within the duct, the installation of an
approved fixed pipe system for the application of water,
dry chemical, or inert gas is recommended, as conditions
warrant.

Such systems can be automatically or manually con-
trolled, as required by the authority having jurisdic-
tion. (See NFPA 11, Standard for Low-Expansion Foam; NFPA
11A, Standard for Medium- and High-Expansion Foam Systems;
NFPA 12, Standard on Carbon Dioxide Fire Extinguishing Systems;
NFPA 12A, Standard on Halon 1301 Fire Extinguishing Systems;
NFPA 12B, Standard on Halon 1211 Fire Extinguishing Systems;
NFPA 13, Standard for the Insiallation of Sprinkler Systems;
NFPA 15, Standard for Water Spray Fixed Systems for Fire Pro-
tection; NFPA 17, Standard for Dry Chemical Extinguishing Sys-
tems; NFPA 17A, Standard for Wet Chemical Systems; NFPA 69,
Standard on Explosion Prevention Systems; and NFPA 2001,
Standard on Clean Agent Fire Extinguishing Systems.)

A-7-2 Initial Test. The following outlines the required
procedure and the minimum data necessary for a thor-
ough initial ventilation test:

(a) Review the system specifications and drawings to
determine the relative location and sizes of ducts, fittings,
and associated system components.

(b) Inspect the system to determine that its installation is
in accordance with the specifications and drawings. Check
such items as fan rotation, belt slippage, damper settings,
and thermal overload sizes of starters.

(c) Make a single-line drawing of the installed system
and select and identify test locations.

(d) Measure the air volume, fan static pressure, motor
rpm and amperes, and the temperature of the air in the
system. Also, determine pressure drops across all compo-
nents (such as air cleaning equipment).

(e) Record the test data and design specifications.

(f) Compare the test data with design specifications and
determine if alterations or adjustments of the system are
necessary to meet specifications.
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(g) If alterations or adjustments are made, retest the sys-
tem and record the final test data, noting any physical
changes that were made on the sketch.

(h) Provide permanent label indicating fan data: static
pressures, rpm, and motor current.

(1) Lock all dampers and mark positions with perma-
nent marker.

(J) Owner must retain Test Data Sheets for the life of the
system.

Field Test. The tests described pertain to air-handling
characteristics only. At times it might be necessary or desir-
able to conduct tests of the environment to determine
whether the system is providing the desired environmental
control. In these cases, the services of a trained industrial
hygienist might be required.

For some tests, moisture content of the air in the system or
the ambient barometric pressure should also be obtained.

All periodic measurements can also be made continu-
ously by means of an operating console or other remote
readout system.

The value of obtaining ventilation test data is noted in
the following applications:

(a) To record the initial performance of the system
and determine if it is functioning in accordance with
specifications.

(b) To determine the degree of compliance with appli-
cable codes or trade association standards.

(c) To provide data upon which to base any necessary
changes in the system.

(d) To obtain data to assist in the design of future systems.
(e) To determine whether the system has sufficient
capacity for additional ductwork or other alterations.

(f) To obtain data through periodic checks to determine
when maintenance or repairs are necessary.

A-7-3 The following is the required procedure for mea-
surements needed to perform the periodic tests:

(a) Refer to the initial Test Data Sheet for test locations.

(b) Inspect the system for physical damage (broken,
corroded, collapsed duct, etc.) and proper operation of
components (fan rotation, damper positions, air cleaner
condition, etc.).

(c) Measure static pressure at the same locations used in
the initial test.

(d) Compare measured static pressure at the same loca-
tions used in the initial test.

(e) Make and record any corrections required.

(f) Recheck the system to verify performance if correc-
tions have been made.

A-7-4 Inspection should include hoods; enclosures;
ducts; duct connections; filtration system; blast gates locked
in marked positions; access openings closed and secured;
AMD inlets and outlets; AMD for belt tension, vibration,
and lubrication; and termination and adjacent surfaces.

Appendix B Referenced Publications

B-1 The following documents or portions thereof are ref-
erenced within this standard for informational purposes
only and thus are not considered part of the requirements
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of this document. The edition indicated for each reference
is the current edition as of the date of the NFPA issuance
of this document.

B-1.1 NFPA Publications. National Fire Protection Asso-
ciation, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA
02269-9101.

NFPA 11, Standard for Low-Expansion Foam, 1994 edition.

NFPA 11A, Standard for Medium- and High-Expansion
Foam Systems, 1994 edition.

NFPA 12, Standard on Carbon Dioxide Extinguishing Sys-
tems, 1993 edition.

NFPA 12A, Standard on Halon 1301 Fire Extinguishing
Systems, 1992 edition.

NFPA 12B, Standard on Halon 1211 Fire Extinguishing
Systems, 1990 edition.

NFPA 13, Standard for the Installation of Sprinkler Systems,
1994 edition.

NFPA 15, Standard for Water Spray Fixed Systems for Fire
Protection, 1990 edition.

NFPA 17, Standard for Dry Chemical Extinguishing Systems,
1994 edition.

NFPA 17A, Standard for Wet Chemical Extinguishing Sys-
tems, 1994 edition.

NFPA 30, Flammable and Combustible Liquids Code, 1993
edition.

NFPA 30B, Code for the Manufacture and Storage of Aerosol
Products, 1994 edition.

NFPA 32, Standard for Drycleaning Plants, 1990 edition.

NFPA 33, Standard for Spray Application Using Flammable
and Combustible Materials, 1989 edition.

NFPA 34, Standard for Dipping and Coating Processes Using
Flammable or Combustible Liquids, 1989 edition.

NFPA 35, Standard for the Manufacture of Organic Coat-
ings, 1995 edition.

NFPA 36, Standard for Solvent Extraction Plants, 1993 edition.

NFPA 40E, Code for the Storage of Pyroxylin Plastic, 1993
edition.

NFPA 45, Standard on Fire Protection for Laboratories Using
Chemicals, 1991 edition.

NFPA 46, Recommended Safe Practice for Storage of Forest
Products, 1990 edition.

NFPA 61A, Standard for the Prevention of Fire and Dust
Explosions in Facilities Manufacturing and Handling Starch,
1989 edition.

NFPA 61B, Standard for the Prevention of Fires and Explo-
sions in Grain Elevators and Facilities Handling Bulk Raw Agri-
cultural Commodities, 1989 edition.

NFPA 61C, Standard for the Prevention of Fire and Dust
Explosions in Feed Mills, 1989 edition.

NFPA 61D, Standard for the Prevention of Fire and Dust
Explosions in the Milling of Agricultural Commodities for Human
Consumption, 1989 edition.

NFPA 65, Standard for the Processing and Finishing of Alu-
minum, 1993 edition.

NFPA 68, Guide for Venting of Deflagrations, 1994 edition.
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NFPA 69, Standard on Explosion Prevention Systems, 1992
edition.

NFPA 77, Recommended Practice on Static Electricity, 1993
edition.

NFPA 81, Standard for Fur Storage, Fumigation and Clean-
ing, 1986 edition.

NFPA 85C, Standard for the Prevention of Furnace
Explosions/Implosions in Multiple Burner Boiler-Furnaces, 1991
edition.

NFPA 86, Standard for Qvens and Furnaces, 1990 edition.

NFPA 86C, Standard for Industrial Furnaces Using a Special
Processing Atmosphere, 1991 edition.

NFPA 86D, Standard for Industrial Furnaces Using Vacuum
as an Atmosphere, 1990 edition.

NFPA 88B, Standard for Repair Garages, 1991 edition.

NFPA 92A, Recommended Practice for Smoke-Control Sys-
tems, 1993 edition.

NFPA 92B, Guide for Smoke Management Systems in Malls,
Atria, and Large Areas, 1991 edition.

NFPA 96, Standard for Ventilation Control and Fire Protec-
tion of Commercial Cooking Operations, 1994 edition.

NFPA 120, Standard for Coal Preparation Plants, 1994 edition.

NFPA 204M, Guide for Smoke and Heat Venting, 1991 edition.

NFPA 211, Standard for Chimneys, Fireplaces, Vents, and
Solid Fuel-Burning Appliances, 1992 edition.

NFPA 259, Standard Test Method for Potential Heat of
Building Materials, 1993 edition.

NFPA 303, Fire Protection Standard for Marinas and
Boatyards, 1990 edition.

NFPA 318, Standard for the Protection of Cleanrooms, 1995
edition.

NFPA 409, Standard on Awrcraft Hangars, 1990 edition.

NFPA 480, Standard for the Storage, Handling, and Process-
ing of Magnesium Solids and Powders, 1993 edition.

NFPA 481, Standard for the Production, Processing, Han-
dling, and Storage of Titanium, 1987 edition.

NFPA 650, Standard for Pneumatic Conveying Systems for
Handling Combustible Materials, 1990 edition.

NFPA 651, Standard for the Manufacture of Aluminum
Powder, 1993 edition.

NFPA 654, Standard for the Prevention of Fire and Dust
Explosions in the Chemical, Dye, Pharmaceutical, and Plastics
Industries, 1994 edition.

NFPA 655, Standard for Prevention of Sulfur Fires and
Explosions, 1993 edition.

NFPA 664, Standard for the Prevention of Fires and Explosions
in Wood Processing and Woodworking Facilities, 1993 edition.

NFPA 801, Standard for Facilities Handling Radioactive
Materials, 1995 edition.

NFPA 2001, Standard on Clean Agent Fire Extinguishing
Systems, 1994 edition.

NFPA 8501, Standard for Single Burner Boiler Operation,
1992 edition.

Appendix C Other Recommended
Reference Material

This Appendix is not a part of the requirements of this NFPA document
but is included for informational purposes only.
C-1 ACGIH Publication. American Conference of Gov-

ernmental Industrial Hygienists, Bldg. D-5, 6500 Glenway
Ave. B, Cincinnati, OH 45211.

Industrial Ventilation — a Manual of Recommended Practice,
21st edition, 1992.
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Authority having jurisdiction (definition) ....................... 1-5

-B-
Balancing devices ....................... 2-4.1,2-4.3
Bonding, electrical ... 5-2
Branchducts ... 2-4.9

-C-
Cleaning ..................... 7-5
Clearances, duct .............ooviiiiiii i 2-6

Construction ... Chap. 2, A-2
Corrosive fumes and vapors ................................. Chap. 3
-D-

Dampers ... 2-4.2
Butterfly ... 2-4.3
Fire .o 2-1.6

Definitions ...................... i 1-5, A-1-5

Design of system ... Chap. 2, A-2

Detection systems ..o 2-1.7

Discharge ...l 2-4.5.1

Doors, acCess ..........ooiiiiiii e see Access doors

Drainage, sprinkler water .................................. 2-2.3, 6-3

Ductliners ...t 2-4.8, 2-6.3.2

Ducts
ACCESS TO o oieieiitt e 2-3,7-4.2, A-7-4
Branch ... 2-49
ClearancCes .........coooieeiiiini it e 2-6
CONSLIUCHON . ..outiiiiit it 2-2.2t0 2-2.6
Definition .........ooiviiiiii i 1-5
Extinguishing systems for ................... 2-2.3, 3-1.3, 6-1, 6-3
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Flexible ... 2-4.10
Hangers and supports ... 2-5
Interior of ... 2-2.6
Jointsin ..o 2-2.5to 2-2.6
Laps in ..o 2-24
Maintenance ...................... 7-4.1 to 7-4.2, 7-4.5, 7-b, A-7-4
Matenals ... 2-2.1,3-1.2 10 3-1.3
Plastic ......ooooiiii 3-1.3
Self-contained ... 2-4.4
Shape of ... 2-1.5
SUCHON ..oiniiii e 2-4.6, A-2-4.6
Terminations ............co.oveeiiiiieiiiineeians 2-4.5.7-4.2, A-7-4
Velocities ... 2-1.2, A-2-1.2
Weight, ability to support ... 2-2.3
Dusts ... 2-4.7, 4-7, A-2-4.7
Definition ... 1-5
-E-
Electrical wiring and equipment ............................ Chap. b
Enclosures ... 2-4.6, A-2-4.6
Fire-rated ............... 3-1.3
Maintenance of ..................... 7-4.2,7-4.5, 7-4.7, A-7-4
Equivalency of standard .......................... 1-3
Exhaust systems ................: see also Air moving devices (AMDs)
Conveying flammable/combustible matter ..... 2-6.2, 4-2, 5-2, 6-2
Conveying noncombustible matter ........................... 2-6.1
Definition ..o 1-5
Design and construction .......................o. Chap. 2, A-2
Electrical wiring and equipment .......................... Chap. 5
Fire protection ................... i see Fire protection
Incompatible materials in ... 2-1.3, A-2-1.3
Plastic ..o Chap. 3
Tests and maintenance ........................... Chap. 7, A-7
Extinguishing systems, automatic ......................... 2-6.2, 6-1
-F-
Filtration systems .................. 2-4.7, 4-7. 7-4.1, A-2-4.7. A-7-4
Firedampers ... 2-1.6
Fire protection ..... 2-6.2, Chap. 6, A-6; see also Sprinkler systems
Fixed pipe systems ............................... A-6-2
Flexible connections .............................. 4-8
Flexible ducts ......................... 2-4.10
Fumes, COrrosive ................ooiiiiiiiiiinniiiaiiiiieenans Chap. 3
-G-
Grounding, electrical ............................. 5-2
-H-
Hangers ... 2-5
Hazards ................................ 2-1.1, 2-1.3 to 2-1.4, A-2-1.3
Hoods ... 2-4.6, A-2-4.6
Fire protection of ... 6-1
Maintenance ............c.coivininnnnn.. 7-4.2,7-4.5, 7-4.7, A-7-4
Plastic ... 3-1.2
-I-
Incompatible materials ................................ 2-1.3, A-2-1.3
Inspections ... 7-1, 74, A-7-4
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-L-

Labeled (definition) ......................oii 1-5

Limited-combustible materials .................................. 2-2.1
Definition ....oi i e 1-5
Duct lINers ... e 2-4.8
Protection for ... 6-2, A-6-2

Liners, duct ................ ... .., 2-4.8, 2-6.3.2

Listed (definition) ... 1-5

M-

Magnetic Separators ....................oooiiiiiii 2-1.3.2
Maintenance ...............c..oiiiiiii e 7-1, 7-4, A-T-4
-N-

Noncombustible materials .............................o 2-2.1
Definition ... ... 1-5
Duct Hners ..o e 2-4.8
Protection for .. .. ... . . 6-2, A-6-2

-P-

Plans . ... 2-1.4, A-2-1.4

Plastic exhaust systems .............................. Chap. 3

Protection systems, engineered ................................. 2-6.2

Purpose of standard ... 1-2

-R-

Referenced publications .................. Chap. 8. App. B, App C
Retroactivity of standard ......................... 1-4
-S-

Scopeof standard ... 1-1, A-1-1
Separators, magnetic ... 2-1.3.2
Shall (definition) ..................... 1-5
Should (definition) ... 1-5
Sprinkler systems ... 6-1

DU s 2-2.3, 6-3

Plastic duct systems ..o 3-1.3

Suction ducts ... 2-4.6, A-2-4.6

SUPPOrts ... 2-5
-T-

Temperatures, elevated ......................... .. 2-6.3
Testing ... 7-1 to 7-3, A-7-2 to A-7-3
V-

Vapors ...l 2-4.6 to 2-4.7, 4-7, A-2-4.6 1o A-2-4.7
COTTOSIVE ...ttt Chap. 3
Flammable .............. 6-2, A-6-2

Velocities ... 2-1.2, A-2-1.2

“W-
Wall protectors ... 2-6.4
Welding ... 1 3.1



The NFPA Codes and Standards Development Process

Since 1896, one of the primary purposes of the NFPA has been to develop and update the standards covering
all areas of fire safety.

Calls for Proposals
The code adoption process takes place twice each year and begins with a call for proposals from the public
to amend existing codes and standards or to develop the content of new fire safety documents.

Report on Proposals

Upon receipt of public proposals, the technical committee members meet to review, consider, and act on the
proposals. The public proposals — together with the committee action on each proposal and committee-
generated proposals — are published in the NFPA's Report on Proposals (ROP). The ROP is then subject to
public review and comment.

Report on Comments

These public comments are considered and acted upon by the appropriate technical committees. All public
comments — together with the committee action on each comment — are published as the Committee's
supplementary report in the NFPA's Report on Comments (ROC).

The committee’s report and supplementary report are then presented for adoption and open debate at either
of NFPA's semi-annual meetings held throughout the United States and Canada.

Association Action

The Association meeting may, subject to review and issuance by the NFPA Standards Council, (a) adopt a
report as published, (b) adopt a report as amended, contingent upon subsequent approval by the committee,
(c) return a report to committee for further study, and (d) return a portion of a report to committee.

Standards Council Action

The Standards Council will make a judgement on whether or not to issue an NFPA document based upon the
entire record before the Council, including the vote taken at the Association meeting on the technical
committee's report.

Voting Procedures

Voting at an NFPA Annual or Fall Meeting is restricted to members of record for 180 days prior to the
opening of the first general session of the meeting, except that individuals who join the Association at an
Annual or Fall Meeting are entitled to vote at the next Fall or Annual Meeting.

"Members" are defined by Article 3.2 of the Bylaws as individuals, firms, corporations, trade or professional
associations, institutes, fire departments, fire brigades, and other public or private agencies desiring to
advance the purposes of the Association. Each member shall have one vote in the affairs of the Association.
Under Article 4.5 of the Bylaws, the vote of such a member shall be cast by that member individually or by
an employee designated in writing by the member of record who has registered for the meeting. Such a
designated person shall not be eligible to represent more than one voting privilege on each issue, nor cast
more than one vote on each issue.

Any member who wishes to designate an employee to cast that member's vote at an Association meeting in
place of that member must provide that employee with written authorization to represent the member at the
meeting. The authorization must be on company letterhead signed by the member of record, with the
membership number indicated, and the authorization must be recorded with the President of NFPA or his
designee before the start of the opening general session of the Meeting. That employee, irrespective of his
or her own personal membership status, shall be privileged to cast only one vote on each issue before the
Association.



Sequence of Events Leading to Publication
of an NFPA Committee Document

Call for proposals to amend existing document or for recommendations on new document.
v
Committee meets to act on proposals, to develop its own proposals, and to prepare its report.

v

Committee votes on proposals by letter ballot. If two-thirds approve, report goes forward.
Lacking two-thirds approval, report returns to committee.

v
Report is published for public review and comment. (Report on Proposals - ROP)
v
Committee meets to act on each public comment received.

v

Committee votes on comments by letter ballot. If two-thirds approve, supplementary report goes
forward. Lacking two-thirds approval, supplementary report returns to committee.

v
Supplementary report is published for public review. (Report on Comments - ROC).
v
NFPA membership meets (Annual or Fall Meeting) and acts on committee report (ROP and ROC).
v
Committee votes on any amendments to report approved at NFPA Annual or Fall Meeting.
v

Complaints to Standards Council on Association action must be filed
within 20 days of the NFPA Annual or Fall Meeting.

v

Standards Council decides, based on all evidence, whether or not to issue standard
or to take other action, including hearing any complaints.

v

Appeals to Board of Directors on Standards Council action must be filed
within 20 days of Council action.



FORM FOR PROPOSALS ON NFPA TECHNICAL COMMITTEE DOCUMENTS

Mail to: Secretary, Standards Council
National Fire Protection Association, 1 Batterymarch Park, Quincy, Massachusetts 02269-9101
Fax No. 617-770-3500

Note: All proposals must be received by 5:00 p.m. EST/EDST on the published proposal-closing date.

If you need further information on the standards-making process, please contact the
Standards Administration Department at 617-984-7249,

Date  9/18/93 Name  John B. Smith Tel. No. 617-555-1212

Company

Street Address O Seattle St., Seattle, WA 02255

Please Indicate Organization Represented (if any) __Fire Marshals Assn. of North America

1. a) NFPA Document Title National Fire Alarm Code NFPA No. & Year NFPA 72, 1993 ed.

b) Section/Paragraph __ 1-5.8.1 (Exception No.1)

FOR OFFICE USE ONLY

2. Proposal recommends: (Check one) [ new text Log #
U revised text
Xl deleted text

Date Rec’d

3. Proposal (include proposed new or revised wording, or identification of wording to be deleted):

Delete exception.

4. Statement of Problem and Substantiation for Proposal: (Note: State the problem that will be resolved by your recommenda-
tion; give the specific reason for your proposal including copies of tests, research papers, fire experience, etc. If more than 200 words, it may be
abstracted for publication.)

A properly installed and maintained system should be free of ground faults. The occurrence of one or more ground
faults should be required to cause a “trouble” signal because it indicates a condition that could contribute to future
malfunction of the system. Ground fault protection has been widely available on these systems for years and its cost is
negligible. Requiring it on all systems will promote better installations, maintenance and reliability.

5. This Proposal is original material. (Note: Original material is considered to be the submitter’s own idea based on or as a result of
his/her own experience, thought, or research and, to the best of his/her knowledge, is not copied from another source.)

U This Proposal is not original material; its source (if known) is as follows:

Note I: Type or print legibly in black ink.
Note 2: If supplementary material (photographs. diagrams, reports, etc. ) is included, you may be required to submit sufficient copies for all mem-
bers and alternates of the technical committee.

I hereby grant NFPA the non-exclusive, royalty-free rights, including non-exclusive, royalty-free rights in copy-
right, in this proposal and I understand that I acquire no rights in any publication of NFPA in which this proposal in

this or another similar or analogous form is used.
ﬂ.

Signature (Required)

PLEASE USE SEPARATE FORM FOR EACH PROPOSAL




