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INSTALLATTION OF AIR-CONDITIONING AND VENTILATING SYSTEMS

NFPA 90A
Standard for the

Installation of Air-Conditioning and
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2009 Edition

TMPORTANT NOTE: This NFPA document is made available for
wse subject to important notices and legal discloimers. These notices
and disclatmers appoar in all publications coniaiwing this decwment
and may be found wnder the heading “Important Notices and IDhs-
claimers Concerning NFPA Documents.” They can also be obtained
on request from NFPA or viewed at wiwwenfpa.erg/ disclaimers.

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

Changes other than editorial are indicated by a vertical rule
beside the paragraph, t@ble, or figure in which the change oc-
curred. These rules are included as an aid to the wser in identfi-
ing changes from the previous edition. Where one or more come
plete paragraphs have been deleted, the deletion is indicated by
a bullet (*) between the paragraphs that remain.

Areference in brackets [ ] following a section or paragraph
indicates material that has been extracted from another NFPA
document. As an aid to the user, the complete title and edition
of the source documents for extracts in mandatory sections of
the document are given in Chapter 2 and those for extracts in
informational sections are given in Annex C. Extracted text
may be edited for consistency and stle and may include the
revision of internal paragraph references and other refer
ences as appropriate. Requests for interpretations or revisions
of extracted text shall be sent to the technical committee re-
sponsible for the source document.

Information on referenced publications can be found n
Chapter 2 and Annex C.

Chapter 1  Administration

L.1* Scope. This standard shall eover construction, installation,
operation, and maintenance of satems for air conditioning aned
ventlating, incuding flters, ducts, and related equipment, to
protect life and propenty from fire, smoke, and gases resulting
from fire or from conditons having manifestations similar to fire.

1.2 Purpose. This standard shall prescribe minimum require
ments for safety ta life and property from fire. These require-
ments shall be intended to accomplish the following:

(1) Restrict the spread of smoke through air doct systemns

within a building or inte a building from the outside

Restrict the spread of fire through air duct systems from

the area of fire ongin, whether located within the build-

ing or outside

(3) Maintain the fireresistive integrity of building compo-
nients and elements such as floars, partitions, roofs, walls,
and floor- or roofceiling assemblics affecred by the instal
lation of air duct systems

(4) Minimize the igmton sources and combustibility of the

elements of the air duct systems

Permit the air duct syastems in a building to be used for the

additional purpose of emergency smoke control

(2
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L3 Application. This standard shall apply to all systems for
the movement of environmenl air in soucmres thar serve
the following:

(1)1*Spaces of over 708 m” (25,000 ft”) in volume

(2)*Buildings of Types I, IV, and ¥ construction over three
stories in height, regardless of volume

(31*Buildings and spaces not covered by other applicable
MWFPA standards

{4)*Cccupants or processes not covered by other applicable
MNFPA standards

1.4 Retroactivity. The provisions of this standard shall not be
intended to be applied retroactively. Where a system is being
altered, extended, or renovated, the requirements of this stan-
dard shall apply only to the work being undertaken.

L5 Equivalency. Nothing in this standard shall be intended o
prevent the use of new methods or devices, provided that suf-
ficient technical data are submitted to the authority having
Jurisdiction to demonstrate that the proposed method or de-
vice is equivalent in quality, strength, durability, and safety to
that prescribed by this standard.

Chapter 2 Referenced Publications

2.1 General. The documents or portions thereof listed in this
chapter are referenced within this standard and shall be con-
sidered part of the requirements of this document.

2.2 NFPA Publications. National Fire Protection Association,
1 Batterymarch Park, Cuincy, MA 02160-7471.
MEFA 30, Flammable and Combustible Laquids Code, 2008 edi-

LELERT

NFPA 21, Standavd for the Instailation of OilBurning Equip-
wmend, 2006 ediion.

WNFPA 54, National Fuel Gas Code. 2009 edidon.

MFPA T0®, National Elecirical Code™, 2008 edition.

NFFPA 72%, National Fire Alavm Cede™. 2007 edition.

INFPA 75, Standard for the Protection of Information Technology
Equipment, 2000 cdibion.

MNFPA B0, Standard for Fire Doors and Other Opening Protectives,
2007 editian,

NFPA 100, Lije Safely Code™, 2000 cdition.

MFPA 105, Standard for the Instaliation of Smoke Door A ssemblies
and Other Opening Protectives, 2007 edition.

NFPA 251, Standard Methods of Tests of Firve Resistance of Huild-
ing Constriction and Materials, 2006 edition.

MFPA 259, Standand Test Method for Potential Heat of Building
Materials, 2008 edition.

MFPA 262, Standard Method of Test for Flame Travel and Smoke
af Wires and Cables for Use in AinMHandling Spaces, 2007 edition.

MNFPA 286, Standand Mehods of Fee Texts for Fvafuating Conini-
bution of Wall and Caling Interior Finash to Room Fere Growth, 2006
edition.

NFPA 5000®, Building Comstruction and Safery Code®, 2000
edition.

2.3 Other Publications.

2.5.1 ASHRAE Publications. American Society of Heating,
Refrigerating and Air-Conditioning Engineers, Inc., 1791 Tul-
lie Circle, NE. Adanta, GA 303202305,
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ANSI/ASHEAE 15, Safety Code for Mechanical Refrigeration,
2001.

ASHRAFE Handbook — HVAC Systems and Equipment, 2000,

2.3.2 ASTM International Publications. ASTM Internatonal,
100 Barr Harbor Drive, F.O. Box C700, West Conshohocken,
PA 10498 2050,

ASTM C 411, Standarrd Test Method for Hot-Suface Performance
of High-Temperature Thermal sulation, 1007,

ASTM D 98, Standani Test Methods for Flashpoint by Pensky
Martens Closed Cup Tester, 2006,

ASTM E 84, Standard Test Method for Surface Burning Charac-
teristics af Building Materiak, 20{6a.

ASTM E 136, Standa nd Test Method for Behavior of Materials in
a Vertical Tube Furnace at 750°C. 2004.

ASTM E 2231, Standard Practice for Specomen Preparation and
Mounting of Pipe and Druct Tnsulation Mateniaks to Assess Surface
Burning Characteristics, 2007,

2.3.3 GA Publications. Gypsum Association, 810 First Street,
NE, Suite 510, Washington, DC 20002,
Firve Remstance Desygn Manual, 18th edition, 2006,

2.3.4 NATMA Publications. North American Insulatdon
Manufacturers Association, 44 Canal Center Plaza, Swuite 310,
Alexandria, VA 22314,

Fibrows Glass Dt Construction Standard, 5th edition, 2002,

2.3.5 SMACNA Publications. Sheet Metal and Air Conditon-
ing Contractons’ National Association, 4201 Lafayette Center
Dirive, Chantll, VA 22151-1200,

Fibrows Glass Dt Construction Standard, Tith edition, 2003,
HVAC Adr Duct Leakage Tese Manual, 1st editon, 1985,

HVAL Dt Condrusfion Standards — Matal and Fleable, 9nd
editon, 1905 with addendum #1, November 1007,

2.3.6 UL Publications. Underwriters Laboratories Inc., 333
Pfingsten Road, Northbrook, IL 600622006,

ANSLAUL 181, Srandard for Safery Faciory-Made Air Duas and
Air Connectors, 2005,

ANSI/UL 1814, Standard for Safety Closure Systems for Use with
Rigid Asr Ducts, 2005,

ANSI/UL 1818, Standard for Safety Closure Systems for Use with
Flexible Adr Ducts and Air Commectors, 2005,

ANSI/UL 556, Standard for Safety Fire Damnpers, 2006,

ANSI/UL 5560, Sandand for Safery Ceiling Dampers, 2006,

ANSI/UL 5558, Standard for Safery Smoke Dampers, 2006,

ANSI/UL 723, Standard Test Method for Surface Burning Char
acteristics of Building Ma terials, 2003,

ANSLUL 867, Standard for Safery Elecerostatic Air Clean s,
2004,

ANSI/UL 900, Standard for Safety Air Filter Unsts, 2004,

ANSL/UL 1820, Sandand for Safety Fre Test of Preumatic Tub-
ing for Flame and Smoke Chavacteristics, 2004.

ANSI/UL 1887, Standard for Safety Fire Tist of Plastic Sprinkler
Pipe for Vimble Flame and Smoke Characteristics, 2004,

ANMSI/UL 1995, Standard for Safay Heating and Cooling
Eguipment, 2003, revised 2005,

ANSIAUL 2024, Standard for Optical Fiber and Communica-
tioms Cable Raceway, 2004,

UTL 2043, Standard fov- Safety Fire Test for Heat and Visible Smoke
ftelease for Desenete Prodwcts and Ther Accessorges Tnatalled v Air
Handling Spaces, 1006, revised 2001.

2.3.7 Other Publications.

Mermiam Webster's Collemate Déctionary, 11th edition, Mermam-
Webster, Inc., Springficld, MA, 2003,
2.4 References for Extracts in Mandatory Sections.

WNFPA 211, Standard for Chimneys, Fireplaces, Vents, and Solid
Fuel-Burnimg Applianees, 2006 edition.

NFPA 220, Standard on Tipes of Building Construction, 2010
edition.

NEPA 221, Standard for High Challenge Fire Walls, Fire Walls,
and Fie Bameer Walls, 2000 edition.

NFPA 5000%, Building Construction and Safety Code™, 2000
edition.

Chapter 3 Definitions

3.1 General. The definitions contained in this chapter shall
apply to the terms used in this standard. Where terms are not
defined in this chapter or within another chapter, they shall
be defined using their ordinarily accepted meanings within
the context in which they are used. Manam-Webster's Collsgate
Dictionary, 11th edition, shall be the source for the ordinanly
accepted meaning.

3.2 NFPA Official Definitions.

3.2.1* Approved. Acceptable to the authority having jurisdic-
tior.

3.2.2* Authority Having Jurisdiction (AHJ). An organization,
office, or individual responsible for enforang the require-
ments of a code or standard, or for approving equipment,
matcrials, an insallation, or a procodurc.

3.2.5* Listed. Equipment, materials, or services included in a
list published by an organization that is acceptable to the au-
thority having jurnisdiction and concemed with evaluation of
products or services, that maintains periodic inspection of
producton of listcd cquipment or matcrials or perodic cvalu-
ation of services, and whose listing states that either the equip-
ment, material, or service meets ;ppropriat: designated ;st'.uli-
dards 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.

1.3 General Defmitions.

3.3.1 Accessible. Capable of being removed or exposed with-
out damaging the building structure or finish, or not perma-
nently dosed in by the structure or finish of the building.

3.3.2 Air Cleaner. A device used to reduce or remove arborme
solids from heating, vennlating, and airconditoning systems by
clectrostatic means.

2008 Edition @
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3.53.5*% Air Commector. A conduit for ransferring air be tween
an air duct or plenum and an air terminal unit or an air inlet
or air outlet.

3.3.4 Air Distribution System. A contmuous passageway for
the transmission of air that, in additon to air ducts, can in-
clude air connectors, air duct fittings, dampers, plenums, fans,
ond oceessory oir handling equipment but that dose not in

clude condidoned spaces.

3.5.5 Air Duct. A conduit or passageway for conveying air to
or from heating, cooling, air conditdoning, or ventlating
cquiprnent, but not induding the plenum.

3.3.6 Air Duct Covering. A material such as an adhesive, insu-
lation, banding, a coatingis), film, or a_jacket used to cover the
outside surface of an air duct, fan casing, or duct plenum.

3.5.7 Air Duct Lming. A material such as an adhesive, insula-
ton, a coating(s). or film used to line the inside surface of an
air duct, fan casing, or duct plenun.

3.3.8 Air Filter A device used to reduce or remove airborne
solids from heating, ventlating, and air conditioning.

3.3.9* AirInlet. Any opening through which air is removed

from @ space and returned to an air distribution system.

3.5.10¢ Air Outlet. Any opening through which air is deliv
ered to aspace from an air distribution system.

3.3.11 Air Terminal Unit. An appliance receiving, condition-
g, and delivering air supplied through an air distribution
systermn.

3.53.12 Air Transfer Opening. An opening designed to al-
low the movement of environmental air between two con-
Tguols spaces.

3.5.13 Damper

3.3.13.1*% Caling Radiation Damper. A device installed to
limit radiant heat transfer through an air outlet or air inlet
opening in the ceiling of a tloor- or root-ceilling assembly
having not less than a 1-hour fire resistance rating. Such a
device is described in the construction details for some
tested floor- or roof-ceiling assemblies.

3.3.13.2 Combination Fire and Smoke Damper. Adevice that
meets both the fire damper and smoke damper require-

merts.

3.5.13.3* Fire Damper. A device, installed in an air distri-
bution system, designed to close automatically upon detec-

tion of heat, to interrupt migratory airflow, and to restrict
the passage of flame. [221, 2000]

3.5.13.4* Smoke Damper. A device within an air-distributon
system o control the movement of smolce. [ 5000, 2006

3.53.14 Emvdronmental Air.  Air that is supplied, returned, rear-
culated, or exhausted from spaces for the purpose of modify-
ing the existing atmosphere within the building,

3.3.15 Fan. An assembly comprising blades or runners and
housings or casings and being either a blower or exhanster.
[211, 2006]

3.5.16* Fire Resstance Rating. The time, in minutes or hours,
that materials or assemblies have withstood a fire exposure as
established in accordance with the test procedures of NFPA 251,
Standard Methods of Tests of Fare Resistance of Building Construction
and Materals.

2008 Edition

3.3.17 Fire Wall. A wall separating buildings or subdividing a
building to prevent the spread of fire and having a fire resis-
tance rating and structural stability.

3.%.168* Flame Spread Index. A comparative measure expressed
as a dimensionless number derived from visual measurements or
the spread of flame versus time in ASTM E 84, Stmdand Test
Method for Surface Burning Chamderistics of Building Materials, or
ANSLAUL 723, Stndand for Safety Test for Swface Buning Chamcer
istics of Building Matrials

3.5.19 Foam Plastic Insulation. A cellular plastic, used for
thermal insulating or acoustical applications, having a density
of 20 Ib/fi* (320 kg/m") or less, containing open or closed
cells, and formed by a foaming agent. [5000, 2000]

3.3.20* Limited-Combustible (Material). Refers to a building
construction material not comphving with the definiton of non-
combustible material that, in the form in which it is used, has a
potential heat value not exceeding 3500 Bru /1b (8141 k] kgl
where tested in accordance with NFPA 258, Standand Test Method
Jor Potential Hear of Building Matenialr, and includes either of the
following: (1) materials having a structural base of noncombus-
tible material, with a surfacing not exceeding a thickness of ¥ in.
(3.2 mm) that has a flame spread index not greater than 50; and
(2} materials, in the form and thickness used, having neither a
flarne spread index greater than 25 nor evidence of continued
progressive combustion, and of such composition that sur-
faces that would be exposed by cutting through the material
on any plane would have neither a flame spread index
greater than 25 nor evidence of continued progressive com-
bustion, when tested in accordance with ASTM E 84, Stan-
dard Test Method of Surface Burning Chavactenistics of Building
Meatenials, or ANSI/UL 723 Standard Test Method for Surface
Beming Characteristics of Building Materials.

3.3.2]1 Noncombustible Material. A material that, in the form
in which it is used and under the conditions antcpated, will
ook isnitc, b'u.rn.. aup-pcrrr. \:o'znbmti.on.. or rclcasc flammakblc
vapors when subjected to fire or heat. Materials that are re-
ported as passing ASTM E 136, Standand Test Method for Behavior
of Materials in a Vertical Tube Furnaee at 750°C, shall be consid-
ered noncombustible matenials. [ 220, 2000]

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

53.3.22.1 AirHandling Unit Room Flenum,  An individual
room containing an air-handling unit(s) used to gather air
from vanous sources and combine the air within the room
for retwrning to the air-handling unit

3.3.22.2 Apparatus Casing Plemem. A sheet metal constrc-
tion attached directly to a fan enclosure, fan coil unit, air-
handling unit, or furnace bonnet for the purpose of con-
necting distribution ducts.

53225 Celing Covity Plenum.  The space between the top
of the finished ceiling and the underside of the floor or
roof above where used to supply air to the occupicd area,
or to returm or exhaust air from the occupied area.
53.3.22.4 Raised Floor Flenum. The space between the top
of the finished floor and the underside of a raised floor
where used to supply air to the occupied area, or to retumn
or exhaust air from the occupied area.
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3.3.23 Smoke. The airborne solid and liquid particulates and
gases evolved when a material undergoes pyrobysis or combus-
tion, together with the quantity of air that is entrained or oth-
erwise mixed into the mass.

3.3.24% Smoke Barrier A continuous membrane, sither verti-
cal or horizontal, such as a wall, floor, or ceiling assembly, that
is designed and constructed to restrict the movement of
smoke.

5.3.25 Smoke Control. A system that utilizes fans to produce
pressure differences so as to manage smoke movement.

3.3.26* Smoke Detector. A device that senses visible or invis-
ible particles of combustion.

3.3.27* Smoke Developed Index. A comparative measure ex-
pressed as a dimensionless number, derived from measure-
ments of smoke obstruction versus tme in ASTM E 84 Sian-
dard Tist Methed for Surface Burming Charactenistics of Building
Materials, or ANSI/UL 723, Standard Test Meithod for Surface
Buming Characteristics of Bui lding Materials .

Chapter 4 HVAC Systems

4.1 General Requirements for Equipment.
4.1.1 Access. Equipment shall be arranged to afford access for
inspection, maintenance, and repair.

4.1.2 Equipment shall be selected and installed based on its
application with respect to the manufacturer’s installation in-
structions and listing, as applicable.

4.1.3 Protection.

4.1.3.1 Equipment shall be guarded for personnel protec-
tion,

4.1.3.2 Equipment shall be guarded against the intake of for-
eign matter into the system.

4.1.4 Electrical wiring and equipment shall be installed in
accordance with NFPA 70, National Electrical Code.

4.1.5  Adrhandling equipment rooms shall meet the require-
ments of Section 6.1,

4.2 System Components.
4.2.1 Duiside Air Intakes.

4.2.1.1 Outside air intakes shall be protected by screens of
corrosion-resistant material not larger than 12,7 mm (0.5 in.)
mesh.

4.2.1.2* Outside air intakes shall be located 50 as to minimize
the introduction of fire or smoke into the building.

4.2,1.2.1 Outside air intakes shall be equipped with an ap-
proved fire and /or smoke damper when not located o meet
the requirements of 4.2.1.2. (S Section 6.3 for smoke damper
aperation. o wstricl the inlake of smoke. )

4.2.2 Air Cleaners and Air Filters.

4.2.9,1 Electrostatic air cleaners shall be listed in accordance
with ANSI/UL BT, Standard for Safety Electrostatic Air Cleaners,

4.2.2.1.1 Electrostatic air cleaners shall be installed in con-
formance with the conditions of the manufacturer’s listing.

4,2.2.2* Air filters shall be rated either as Class 1 or Class 2 in
accordance with ANSI/UL 900, Standard for Safety Air Filter
Lingts,

4.2.2.3 Liquid adhesive coatings used «on air filters shall have
a minimum flash point of 163°C (325°F) as determined by
ASTM D 93, Standand Tmt Methods for Flashpoint by Penshy-
Martens Closed Cuep Tester:

4.2.2.4 Where air filters are flushed with liquid adhesives, the
system shall be arranged so that the air cleaner cannot be
flushed while the fan is in operation.

4.2.2.5 Combustble adhesive coatings shall be stored in accor-
dance with NFPA 30, Flammable and Combustible Liquids Code.

4.2.3 Fans.
4.2.3.1 Installation.

4.2.3.1.1 Famnsshall be installed in accordance with the appli-
cable NFFPA standards and the manufacturer’s instructions.

4.2.3.1.2 Fansshall be approved for the specific installation.

4.2.3.2 Access. Fans shall be located, arranged, and nstalled
to afford access for inspection and maintenance.

4.2.3.3 Exposed Inlets. Exposed fan inlets shall be protected
with metal screens to prevent the entry of paper, trash, and
foreign materials.

424 AirCooling and Heating Equipment.
4.2.4.1 Installation.

4.24.1.1 Heating and cooling equipment shall be installed in
accordance with the applicable NFPA standards and the manu-
facturer’s instructions.

4.2.4.1.2 The equipment shall be approved for the specific

installation, (See 4.3.3.1.)

4.2.4.2 Materials, Materials used in the manufacturing of fan

coil units, selfcontained alr-condiioning units, furmaces, heat

pumps. humidifiers, and all similar equipment shall meet the

requirements of 4.5.5.1 and 4.3.3.2 unless otherwise provided
in 42.4.2.]1 or 4.2.4.2.2.

4.24.2.1 The requirements of 4.3.3.1 and 4.3.3.2 shall notapply
to equipment tested and listed in accordance with ANSI/UL
1995, Standard for Safely Heating and Cooling Equifment.

4.2.4.2.2 Unlisted solar energy air distribution system compo-
nents shall be accompanied by supportive information dem-
onsirating that the components have flame spread and smoke

developed indexes that are not in excess of those of the air
duct system permitted by this standard.

4.2.4.3 Mechanical Cooling.
4.2.4.3.1 Mechanical refrigeration used with air duct systerns
shall be installed in accordance with recognized safety practices.

4.24.0.2  Inswllations conforming te ANSI/ASHRAE 15,
Safety Code for Mechanical Refrigeration, shall be considered to be
in compliance with these requirements.

4.2.4.4 Furnaces.
4.2.4.4.1 Oil-buming heating fumaces combined with cool

ing units in the same air duct system shall be installed in aceor-
dance with NFPA 31, Standand for the Tnstallation of Of-Burning

Equapment.

2000 Editlor m
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4.2.4.4.2 Gasbuming heating furmaces combined with cool
ng units in the same air duct system shall be installed in accor-
dance with NFPA 54, National Fus Gas Code.

4.2.4.5 Duct Heaters.

4.2.4.5.1 Where clectrical resistance or fuel-buming heaters
arc installed in air ducts, the air duct coverings and their 1o~
stallation shall comply with the provisions of 4$.35.3.

4.2.4.5.2 The installation of electrical duct heaters shall com-
ply with the provisions of NFPA 70, National Ebcincal Code, Ar-
tide 424, Part VI, *Duct Heaters.™

4.2.4.6 Evaporative Coolers. Combustible evaporation media
shall not be used, unless they meet the requirements of
42.2.2,

4.2.4.7 Heat Becovery Equipment. Equipment not covered by
other provisions of this standard and used for heat ransfer or

air movement shall be constructed so that all material in the
air path meets the requirements of Section 4.2.

4.3* Air Distribution.
4.3.1 Air Ducts.

4.3.1.1 Air ducts shall be constructed of iron, steel, alumi-
num, copper, condaete, masonry, or clay tile, except as other
wisc permitted in 4.3.1.2 or 43.1.3.

4.3.1.2 Class 0 or Class 1 rigid or flexible air ducts tested
accordance with ANSI/UL 181, Standard for Safety Factory-Made
Air Ducts and Air Connaetors, and installed in conformance with
the conditions of listing shall be permitted to be used for ducts
when air temperature in the ducts does not exceed 121°C
(250°F) or when used as vertical ducts serving not more than
wo adjacent storics in height.

4.3.1.3 Gypsum Board Air Ducts.

4.3.1.53.1 Gypsum board having 2 maximum flame spread index
of 25 without evidence of continued progressive combustion and
a maximum smoke developed index of 50 when tested in accor-
dance with ASTM E 84, Standam! Test Method for Surface Burning
Charmctensties of Buslding Materials, or ANSI/ UL 723, Standarnd Test
be permitted to be used for negative pressure exhaust and return
ductswhere the temperature of the c;mi.'l:y:d air does not exceed
52°C (125°F) in normal service.

4.3.1.3.2 The air temperature limits of 4.3.1.3.1 shall not ap-
ply when gypsum board material is used for emergency smoke
exhanst air ducts,

4.9.1.4  All air duct materials shall be suitable for continuous
exposute to the temperature and humidity conditions of the
environimental air in the air duct.

4.3.1.5 The materials, thickness, construction, and installa-
tion of ducts shall provide structural strength and durabilicy in
conformance with recognized good practice.

4.8.1.5.1  Air ducts shall be considered to be in complianee
with this requirement where constructed and installed in ac-
cordance with the ASHRAE Handbook — HVAC Systems and
Equipmment, and with one of the following as applicable:

(1) NAIMA Fibrous Glass Duct Construction Standard

(2) SMACNA Fibrous Glass Duct Construction Standand

(37 SMACNA HAC Duat Construction Standards — Metal and
Flevible

(4) SMACNA HWACAir Duci Lmﬁagr Test Manual

m 2008 Edition

4.3.1.6 Where no standard exists for the construction of air
ducts, the ducts shall be constructed to withstand both the
maximum positive and negative pressures of the system at fan
shutoff.

4.3.1.7 Aductenclosure used for the multiple distribution or
gathering of ducts or connectors shall be constructed of mate-
rials and methods specified in 4.5.1

4.3.1.7.1 Elecirical wires and cables or optical fiber cables, or
opticalfiber and communications raceways within a duct en-
dosure shall comply with 4.3.4.

4.5.2 Air Connectors.

4.3.2.1 Air connectors are limited-use, flexible air ducts that
shall not be required to conform to the provisions for air ducts
where they meet the requirements of 4.32.1.1 through
4.3.2.1.5.

4.3.2.1.1 Air connectors shall conform to the requircments

Class 0 or Class 1 connectors when tested in nccordance
with ANSI/UL 181, Standard for Safety Factory-Made Air Ducts
and Asr Conmneclors.

4.3.2.1.2 Class 0 or Class 1 air connectors shall not be used
for ducts containing air at temperatures in excess of 121°C
(250°F).

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

4.3.2.1.4 Air connectors shall not pass through any wall, par-
tition, or enclosure of a vertical shaft that is required to have a

fire resistance rating of 1 hour or more.
4.3.2.1.5 Air connectors shall not pass through floors.

4.3.2.2 Vibration isolation connectors in duct systemas shall be
made of an approved flame-retardant fabric or shall consist of
sleeve joints with packing of approved material, each having a
maximum flame spread index of 25 and a maximum smoke
developed index of 50.

4.3.2.3 Approved flame-retardant fabric having a mancimum
length of 254 mm (10 in.) in the direction of airflow shall be
permitted to be used.

4.5.24 Wiring shall not be installed in air connectors,
4.5.3 Supplementary Materials for Awr Distributieon Systems.

4.3.3.1* Pipe and duct insulation and coverings, duct linings,
vapor retarder facings, adhesives, fasteners, tapes, and supple-
mentary materials ndded to air duets, plenums, panels, and
duct silencers wsed in duct systems, unless otherwise provided
for in 4.5.3.1.1 or 4.3.3.12, shall have, in the form in which
they are used, a maximum flame spread index of 25 without
evidence of continued progressive combustion and a masxi-
mum smoke developed index of 50 when tested in accordance
with ASTM E 84, Standand Tist Method for Surface Bumning Char
acteristies of Building Materials, or with ANSI/UL 728, Standard
Tt Mathod for Surface Burning Characteristics of Building Maten-
als. Pipe and duct insulation and coverings, duct linings and
their adhesives, and tapes shall use the specimen preparation
and mounting procedures of ASTM E 2231, Standard Practice
Sor Specimen Preparation and Mounting of Pipe and Duct Insulation
Materials to Asess Surface Burning Chametenisiics.

4.5.8.1.1 The lume spread index and smoke developed in-

dex requirements of 4.3.3.1 shall not apply to air duct weath-
erproof coverings where they are located entirely outside of a
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building, do not penetrate a wall or roof, and do not create an
exposure hazard.

4.5.3.1.2 Smoke detectors required by 6.4.4 shall not be re-
quired to meet flame spread index or smoke developed index
Frequirements.

4.5.52 Closure systems for use with ngid and flexible air

ducts tested in accordance with ANSI/UL 181, Standard for

Safety Factory-Made Air Ducis and Aér Connectors, shall have been

tested, listed, and used in accordance with the conditions of

their listings, in accordance with one of the following:

(1) ANSI/UL 181A, Standard for Safety Closure Systems for Use
with Rigid Air Ducts

(2) ANSI/UL 1818, Standard for Sajety Closure Systems for Use
with Flexible Atr Ducts and Aér Conneclors

4.3.3.3 Coverngs and linings for air ducts, pipes, plenums,

and panels, including all pipe and duct insulation materials,

shall not flame, glow, smaolder, or smoke when tested in accor-

dance with ASTM C 411, Standard Test Method for Hot-Surface

Performance of High-Temperature Thermal Mnsulation, at the tem-
perature to which they are exposed in service. In no case shall
the test temperature be below 121°C (250°F).

4.3.34 Air duct coverings shall not extend through walls or
floors that are required to be fire stopped or required to have
a fire resistance rating, unless such coverings meet the re-
quirements of NFPA 80, Standard for Fire Doors and Ot her Open-
ing Protectives.

4.3.53.5% Air duct inings shall be interrupted at fire dampers to

prevent interference with the operation of devices.

4.3.3.6 Air duct coverings shall not be installed so as to con-
ceal or prevent the use of any service opening.

4.3.3.7* Wall or ceiling finish in plenums shall comply with
4.3.10.

4.3.4 Materials for Operation and Control of the Air Distribu-
tion System.

4.3.4.1* Wiring shall not be installed n air ducts, except as
permitted in 4.3.4.2 through 4.3.4.4.

4.3.4.2 Wirng shall be permitted to be installed in air ducts,
only if the wiring is directly associated with the air distribution
system and does not exceed 1.22 m (4 fit).

4.5.4.3 Wiring permitted by 4.3 4.2 shall be as short as practi-
cable.

4.3.44"* Electrical wires and cables and optical fiber cables
shall consist of wires or cables listed as having a maximum
peak optical density of 0.50 or less, an average optical density
of 0.15 or less, and a maximum flame spread distance of 1.5 m
(5 ft) or less when tested in accordance with NFPA 262, Stan-
dard Method of Test for Flame Travel and Smoke of Wires and Cables
Jor Use in Air Handling Spaces, or shall be installed in metal race-
ways or metal sheathed cable.

4345 Nonmetallic pneumatic whbing for conwel systems
shall be permitted to have up to 45.72 cm (18 in.) of tubing
that meets the requirements of 43.112.6.2 to connect to
equipment.

4.3.5 Air Duct Access and Inspection.

4.3.5.1 Aservice opening shall be provided in air ducts adja-
cent to each fire damper, smoke damper, and any smoke de-

tectors that need access for installation, cleaning, mainte-
nance, inspection, and testing.

4.3.5.1.1 The opening shall be large enough to permit main-
tenance and resetting of the device.

4.3.5.2 Service openings shall be identified with letters hav-
ing a mimmum height of 1.27 cm (¥2in.) to indicate the loca-
tion of the fire protection device (5] within.

4.3.5.3 Honzontal air ducts and plenums shall be provided

with service openings to faclitate the removal of accumula-
tions of dust and combustible materals.

4.3.5.5.1 Service openings shall be located at approximately
6.1 m (20 ft) intervals along the air duct and at the base of
cach vertical riser, unless otherwise permitted in 4.3.5.3.2
through 4.3.5.3.4.

4.3.5.3.2 Removable air outlet or air inlet devices of adequate
size shall be permitted in lieu of service openings.

4.3.5.3.3 Service openings shall not be required in supply
ducts where the supply air has previously passed through an
air filter, an air cleaner, or a water spray.

4.3.5.5.4 Service openings shall not be required where all the
following conditions exist

(1) The occupancy has no process that produces combustible
material such as dust, lint, or greasy vapors. Such oceu-
pancies include banks, office buildings, churches, hotels,
and health care facilities {but not kitchens, laundries, and
manufacturing portions of such facilities).

{2) The air inlets are at least 213 m (7 ft) above the floor or
are protected by corrosion-resistant metal screens of at
least 14 mesh [0.18 cm (0.07 in.)] that are installed at the
inlets so that they cannot draw papers, refuse, or other
combustible solids into the retum air duct.

(3) The minimum design velocity in the return duct for the
particular occupancy is 5.08 m sec (1000 ft/min).

4.5.5.4 Inspection windows shall be permitted in air ducts,

provided they are glazed with wired glass.

4.3.5.5 Openings in walls or ceilings shall be provided so that

service openings in air ducts are accessible for maintenance

and inspection needs.

4.3.5.6 Where a service opening is necessary in an air duct
located above the ceiling of a floor- or roof-ceiling assembly
that has been tested and assigned a fire resistance rating in
accordance with NFPA 251, Standard Methods of Tests of Fire Re-

sistance of Building Construction and Mateniak, access shall be
provided in the ceiling

4.3.5.7 The service opening shall be designed and installed so
that it does not reduce the fire resistnce rating of the asembly.

4.3.6 Air Duct Integrity.

4.3.6.1 Air ducts shall be located where they are not subject
to damage or rupture, or they shall be protected to maintam
their integrity.

4.3.6.2 Where an air duct is located outdoors, the air duet,

together with its covering or lining, shall be protected from
harmful elements.

4.3.6.3 Where elecinical, fossil fucl, or solar encrgy collection
heat sources are installed in air ducts, the installaton shall
avoid the creation of a fire hazard.
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4.3.6.3.1 For air ducts rated as Class 1 in accordance with
ANSI/UL 181, Standand for Safety Factorr-Made Air Ducts and Air
Comnectors, air duct coverings and linings shall be interrupted
at the immediate area of operation of such heat sources in
4.3.5.3 in order to meet the clearances specified as a condition of
the equipment listing, unless otherwise permitted in 4.3.5.3.2 or
43.5.3.3.

4.3.6.3.2 Appliances listed for zero cdearance from combus-
tibles shall be permitted to be installed in accordance with the
conditions of their listings.

4.3.6.3.3 Insulation specifically suited for the maximum tem-
perature that reasonably can be antcipated on the duct sur
face shall be permitted to be installed at the immediate area of
operation of such appliances.

4.3.7 Air Outlets.

4.3.7.1 General. Air supplied to amy space shall not contain
flammable vapors, flyings, or dustin quantities and concentra-
tions thatwould introduce a harardous condition.

4.5.7.2 Construction of Air Outlets. Air outlets shall be con-
structed of noncombustible material or of a material that has a
maximum flame spread index of 25 and a madmum smoke de-
veloped index of 50 when tested in accordance with ASTM E 84,
Standand Test Method for Surface Burning Charactenstics of Building
Materink, or ANSI/UL 723, Standard Test Method for Surface Burn-
g Characteristics of Building Materials.

4.3.7.3 Location of Air Outlets.

4.5.7.3.1 Air outlets shall be located at least 76 mm (3 in.)
above the floor, unless provisions have been made to prevent
dirt and dust accumulations from entenng the system.

4.8.7.3.2 Where located less than 2,13 m (7 ft) above the
floor, outlet openings shall be protected by a grille or screen
having openings through which a 12,7 mm (% in.) sphere

cannot pass.
4.3.8 Air Inlets — Return or Exhanst or Returm and Exhaust.

4.3.8.]1 Gemeral. Air shall not be recirculated from any space

in which flammable vapors, flyvings, or dust are present in
quantities and concentrations that would mtroduce a hazard-

ous condition into the retuwrn air system.

4.3.8.2 Construction of Air Imlets. Awr inlets shall be con-
structed of noncombustible material or a material that has a
muximum flame spread index of 25 and o maximum smoke de-
veloped index of 50 when tested in accordance with ASTM E 84,
Stamdard Tedt ﬂ-‘f!ﬁinﬁfﬁ:r Surface Eurm'ng Characiensiies o_ll"Bu'Hl'ng
Materials, or ANSI/UL 723, Standard Tt Mehod for Surface Burn-
g Chavactenistics of Building Matenials.

4.3.8.3 Location of Air Inlets.

4.5.8.5.1  Air inlets shall be located at least 76 mm (3 in.)

above the floor, unless provisions have been made to prevent
dirt and dust accumulations from entering the system.

4.3.8.3.2 Where located less than 2,183 m (7 ft) above the
floor, inlet openings shall be protected by a grille or screen
having openings through which a 127 mm (% in.) sphere
cannot pass,

4.3.9 Fire Dampers.

4.5.9.1 Approved fire dampers shall be provided as required
in Chapter &,
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4.3.9.2 Approved fire dampers shall be installed in conform-
ance with the conditions of their listings.
4.3.10 Smoke Dampers.

4.3.10.1 Approved smoke dampers shall be provided as re-
quired in Chapter 5.

4.3.10.1.1 Approved smoke dampers shall be installed in con-
formance with the conditions of their hstings.

4.3.10.2 Smoke dampers shall be installed in systems with a
capacity greater than 7080 L /fsec (15,000 ft*/min) to isolate
the air-handling equipment, including filters, from the re-
mainder of the system on both the building supply and return
sides, in order to restrict the circulation of smoke, unless spe-
cifically exempted by 4.3.10.2.1 or 4.3.10.2.2,

4.3.10.2.1 An-handling units located on the floor they serve
and serving only that floor shall be exempt from the require-
ments of 4.3.10.2.

4.5.10.2.2 Airhandling units located on the roof and serving
only the floor immediately below the roof shall be exempt
from the requirements of 4.3.10.2,

4.3.11 Plenums.
4.3.11.1 Storage.

4.3.11.1.1 Plenums shall not be used for occupancy or stor-
age.

4.3.11.1.2 Accessible abandoned material shall be deemed to
be storage and shall not be permitted to remain.

4.3.11.2 Ceiling Cavity Plenum. The space between the top of
the finished ceiling and the underside of the floor or roof
above shall be permitted to be used to supply air to the occu-
pied area, or return or exhaust air from the ocoupied area,
provided that the conditions in 4.3.11 2.1 through 4.3.11.2.7
are met.

4.3.11.2.1 The integrity of the fire and smoke stopping for
penetrations shall be maintained.

4.3.11.2.2 Light diffusers, other than those made of metal or
glass, nsed in airhandling light fixtures shall be listed and
marked “Fixture Light Diffusers for Air-Handling Fixtures.”

4.3.11.2.3 The temperature of air delivered to these plenums
shall not exceed 121°C (250°F).

4.3.11.2.4 Materials used in the construction of a ceiling ple-
nuim shall be noncombustible o shall be limited combustible
having a maximum smoke developed index of 50, except as
permitted in 4.3.11.2.4.1 through 4.3.11.2.4.3, and shall be
suitable for continuous exposure to the temperatre and huo-
midity conditions of the environmental air in the plemum,

4.8.11.2.4.0 Materialy used in the construction of o plenum
space between the ceiling and roof (or floor) of other than the
fireresistive assemblies covered in 5.5.3 shall be permitted as

specified in 4.3.11.2.4.2 and 4.5.11.2.4.5.

4.3.11.2.4.2 The ceilling material shall have a flame spread
index of not more than 25 and a smoke developed index not
greater than 50, All surfaces, including those that would be
exposed by cutting through the material in anyway, shall meet

these requirements.

4.5.11.2.4.3 The ceiling materials shall be support=d by non-
combustible material,
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4.3.11.2.5 Where the plenum is a part of a floor<ceiling or
roof-ceiling assembly that has been tested or investigated and
assigned a fire resistance rating of 1 hour or more, the assem-
bly shall meet the requirements of 5.3.5.

4.3.11.2.6 Matenals within a ceiling cavity plenum exposed to
the airflow shall be noncombustible or comply with one of the

following.

4.3.11.2.6.1* Electrical wires and cables and optical fiber
cables shall be listed as having a maximum peak optical den-
sity of 0.50 or less, an average optical density of 0.15 or less,
and a maximum flame spread distance of 1.5 m (5 ft) or less
when tested in accordance with NFPA 262, Standard Methed of
Test for Flame Travel and Smoke of Weres and Cables for Use m A
Handling Spaces, or shall be installed in metal raceways, metal
sheathed cable, or totally enclosed non-ventilated busway.

4.3.11.2.6.2 Pneumatic tubing for control systems shall be
listed as having a maximum peak optical density of 0.5 or less,
an average optical density of 0.15 or less, and a maximum
flame spread distance of 1.5 m (5 ft) or less when tested in
accordance with ANSL/UL 1820, Stondard for Safety Fire Tést of
Prewmatic Tubing for Flame and Smoke Charactenistics.
4.3.11.2.6.3 Monmetallic fire sprinkler piping shall be listed
as having a maximum peak optical density of 0L5 or less, an
average optical density of (.15 or less, and a maximum flame
spread distance of 1.5 m (5 ft) or less when tested in accor-
dance with ANSIL/UL 1887, Stendard for Szfety Fire Test of Plastic
Sprrinekler Pipe for Vinbls Flame and Smoke Charadenistics.
4.3.11.2.6.4 Opncal fiber and communication raceways shall
be listed as having a maximum peak optical density of (L5 or
less, an average optical density of 0.15 or less, and a maximum
flame spread distance of 1.5 m (5 ft) or less when tested in
accordance with ANSI/UL 2024, Standand for Safety Ofptical-Fiber
ond Communications Cable Raceway.

4.3.11.2.6.5* Loudspeakers, recessed lighting fixtures, and
other electrical equipment with combustible enclosures, in-
cluding their assemblies and accessories, cable ties, and other
diserete pru&ur_'u shall be ‘F:rmitt:d in the ce Uing cavi;tf F!:—
num where listed as having a maximum peak optical density of
r.l..5 or h.‘!!.| an ﬂ.\"tl’ﬂg‘: DP['IH:at dl:ﬂ!it? ﬂf “.15 ar |:ﬂ. Eﬂd E.'F-Eak
heat release rate of 100 kW or less when tested in accordance
with UL 2043, Stendard for Safely Fere Test for Heat and Visible
Smoke Release for Discrele Products and Their Accessories Installed in
Air-Handling Spaces.

4.3.11.2.6.6 Supplementary materials for air distribution sys-
tems shall be permitted when complying with the provisions of
433

4.3.11.2.6.7 Smoke detectors shall not be required to meet
the provisions of this section.

4.5,11.2.6.8 Air ducts complying with 4.8.1.2 and air connec-
tors complying with 4.3.2 shall be permitted.

4.3.11.2.6.9 Materials that, in the form in which they are
used, have a potential heat value not exceeding 8141 kf kg
(3500 Bru/1b), where tested in accordance with NFPA 259,
Standard Test Methad for Potential Heat of Building Materials, and
include either of the following:

(1) Materials having a structural base of noncombustible ma-
terial, with a surfacing not exceeding a thickness of
4.2 mm (% in.) that has a flame nprca;d index not greater
than 50

(2) Matenals, in the form and thickness used, having neither a
flame spread index greater than 25 nor evidence of contin-
ued progressive combustion, and of such composition that
surfaces that wiould be exposed by cutting through the mate-
rial on any plane would have neither a flame spread index
greater than 25 nor evidence of continued progressive com-
bustion, when tested in accordance with ASTM E 84, Stan-
dard Test Method of Suyface Burming Chanacteristics of Building
Materials, or ANSI/UL 723, Sondand Test Method of Surface
Burning Charactetstics of Butlding Materials

4.3.11.2.7 The accessible portion of abandoned materials ex-

posed to airflow shall be removed.

4.3.11.3 Apparatus Casing Plemum.

4.3.11.53.1 A fabricated plenum and apparatus casing shall be
permitted to be used for supply, return, or exhaust air service.

4.3.11.5.2 Fabricated plenum and apparatus casing shall be
constructed of materials and by methods speafied in 4.5.1 and

in accordance with the following:

(1) The casing and plenum construction standards in
SMACMNA HVAC Duct Construction Sandards — Metal and
Flexable

(2) ASHRAE Handbook — HVAC Systems and Equipment

(3) Subsection 4.3.3 for all air duct coverings, duct lining,
acoustical liner/ cells, and miscellanecus materials

4.3.11.3.3 Electrical wires and cables or optical fiber cables,
or optical fiber and communications raceways shall comply
with 4.3.4.

4.5.11.4 Air-Handling Unit Room Plenum.
4.5.11.4.1 Indmdual rooms containing an air-handling unit(s)

shall gather air from various sources and combine the air within
the room for returning to the air-handling unit.

43,1142 Duct covering, duct lining, acoustical liner /cells,
and miscellaneous materials shall comply with 4.3.3.

431143 Airhandling unit room plenums shall not be used
for storage or accupancy other than during equipment servicing.

4.3.11.44 Accessible abandoned materials shall be deemed
to be storage and shall not be permitted to remain,

4.3.11.4.5 Materials used in the construction of an air-handling

unit room plenum shall be noncombustible or shall be limited
combustible having a maximum smoke developed index of 50

and shall be suitable for continuous exposure o the temperature
and humidity conditions of the environmental air in the plenum.

4.3.11.4.6% Electrical wires and cables and optical fiber cables
shall be listed as having 8 maximum peak optical density of
(.50 or less, an average optical density of 0,15 or less, and a
maximum flame spread distance of 1.5 m (5 ft) or less when
tested in accordance with NFPA 262, Standaerd Method of Text for
Flame Travel and Smoke of Wives and Cables for Use in Atr-Handling

Spaces, or shall be installed in metal raceways, metal sheathed
cable, or totally enclosed nonventilated busway:

4.3.11.5 Raised Floor Plenum.

4.3.11.5.1 The space between the top of the finished floor
and the underside of a raised floor shall be permitted to be
used to supply air to the occupied area, or return or exhaust
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air from or return and exhoust air from the oceupied area,
provided that the conditions in 4.5.11.5.2 through 4.3.11.5.8

are met.

4.3.11.5.2 The integrity of the firestopping for penetrations
shall be maintained.

4.3.11.5.3 The temperature of mir delivered to these plenums
shall not exceed 121°C (260°F).

4.3.11.5.4 Matenals used in the construction of a raised floor
plenum shall be noncombustible or limited combustible ma-
terials, shall have a maximum peak smoke developed index of
50, and shall be suitable for continuous exposure to the tem-
perature and humidity conditions of the environmental air in
the plenwm.

4.3.11.5.5 Matenals within a raised floor plenum exposed to
the airflow shall comply with 4.3.11.5.5.1 through 4.3.11.5.5.8,
as applicable,

4.3.11.5.5.1* Electrical wires and cables and optical fber
cables shall be listed as having a maximum peak optical den-
sity of 0.60 or less, an average optical density of 0.15 or less,
and a maximum flame spread distance of 1.5 m (5 ft) or less
when tested in accordance with NFPA 262, Standard Method of
Test for Flame Travel and Smoke of Wires and Cables for Use in A
Handling Spaces, or shall be installed in metal raceways, metal
shieathed cable, or totally enclosed nonventilated busway.

4.3.11.5.5.2 Pneumatic ubing for control systems shall be
listed as having a maximum peak optical density of (L5 or less,
an average optical density of (L15 or less, and a maximum
flame spread distance of 1.5 m (5 ft) or less when tested in
accordance with ANSI/UL 1820, Standard for Safety Fie Test of
Prevwmatic Tubing for Flame and Swoke Characieristies.

4.3.11.6.5.3 Nonmetallic fire sprinkler piping shall be listed
as having a maximum peak optical density of 0.5 or less, an
average optical density of (.15 or less, and a maximum flame
spread distance of 1.6 m (5 ft) or less when tested in accor-
dance with ANSI/UL 1887, Stendard for Safety Fire Test of Plastic
Sgwinkler Pipe for Visible Flawe and Smoke Characteristics,

4.3.11.5.5.4 Optical fiber and comm unication raceways shall
be listed as having o maximum peak optical density of 0.5 or
lesms, an average optical density of 0.15 or less, and a maximum
flame spread distance of 1.5 m (5 ft) or less when tested in
accordance with ANSI /UL 2024, Standarnd for Safety Optical-Fiber
arzed Comummnication Cable Racavay. Cables installed within these
rncewiys shall be listed as plenum cable in accordance with
the requirements in 4.3.11.5.5.1.

4.3.11.5.5.5 PRaised floors, intermachine cables, electrical wires,
listed plenum communication and opticaliber raceways, and
opticaHiber cables in computer/datn processing rooms where
these rooms are designed and installed in accordance with
NFPA 75, Standsrd for the Potection of Information Tehnology Equip-

4.3.11.5.5.6 Loudspeakers, recessed lighting fixnares, and
other electrical equipment with combustible enclosures, in-
cluding their assemblies and accessories, cable ties, and other
discrete products, shall be permitted in the raised floor ple-
num where listed as having a maxirmuom peak optical density of
0.5 or less, an average optical density of 0,15 or less, and a peak
heat release vate of 100 kW or less when tested in accordance
with UL 2043, Standand for Safety Fire Tist for Heal and Visnble
Smoke Release for Disorete Products and T heir Accessonies Installed in
AbfrHandling Spaces.
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4.5 11557 Air ducts complying with 4.8.1.2 and air connee-
tors complying with 4.3.2 shall be permitted.

4.3.11.5.5.8 Materials that, in the form in which they are
used, have a potential heat value not exceeding 3500 Biu /b
(8141 k] /kg), where tested in accordance with NFPA 259, Stan-
dard Test Method for Potentéal Heat of Budlding Materials, and in-
clude either of the following:

(1) Materials having a structural base of noncombustible mate-
rial, with a surfacing not exceeding a thickness of % in.
(3.2 mm) that has a flame spread index not greater than 50

(2) Materials, in the form and thickness wsed, having neither a
flame spread index greater than 25 nor evidence of contin-
ued progressive combustion, and of mch composition that
surfaces that would be exposed by cutting through the mate-
ral on any plane would have neither a flame spread index
greater than 25 nor evidence of continued progressive com-
bustion, when tested in accordance with ASTM E 84, Stan-
davel Test Method of Susface Burning Characteristics of Building
Material, ov ANSL/UL 728, Sandard Tt Method for Sugface
Burning Charadteristics of Building Mualerials

4.5.11.5.6 Smoke detectors shall not be required to meet the

requirements of 4.5.11.5.1.

4.5.11.5.7 Supplementary materials for air distribution sys-
teims shall be permitted when complying with 4.3.3.

4.3.11.5.8 The accessible portion of abandoned materials ex-
posed to airflow shall be removed.

4.5.11.6 Wall or Ceiling Finish in Plenums.

4.5.11.6.1 Wall or ceiling finish in plenums, except as indi-
cated in 4.3.11.6.2, shall be noncombustible or shall exhibit a
flame spread index of 25 or less and a smoke developed index
of B0 or less, when tested in accordance with ASTM E 84, San-
dard Test Method for Surface Buming Charactenistics of Budldimg
Materials, or ANSI/UL 723, Standard Tet Meathod for Surface
Burning Charactenistics of Building Materials, at the maximum
thickness intended for use,

4.5.11.6.2 Foam plastic insulation shall niot be used as wall or
ceiling finish in plenums, unless the insulation meets one of
the cnteria shown in 4.3.11.62.1, 4.3.11.6.2.2, or 4.3.11.6 2.3,

4.5.11.6.2.1 The foam plastic insulation material both (a) ex-
hibits a flame spread index of 25 or less and a smoke devel-
oped index of 50 or less, when tested in accordance with
ASTM E 84, Standand Test Method for Surface Burning Chareter(s-
tics of Building Materials, or ANSI /UL 723, Stendard Test Method
Sfor Surface Burning Chamctenistics of Building Materials, at the
maximum thickness intended for use, and (b) complies with
the fallowing criterin: (1) flame does not spread to the ceiling
during the 40 kW exposure, (2) flame does not spread to the
outer extremities of the sample, (3) Hashover does not occour,
{4) thie peak heat release rate does not exceed 800 LW, and (5)
the total smoke release does not exceed 1000 m® (1106 yd®)
when. tested in accordance with NFPA 286, Standard Meathods of
Fire Tests for Evaluating Contribution of Wall and Ceiling Interior
Finish to Koom Fiwe Crowth (where the testing shall be per-
formed on the finished foam plastic assembly related to the
notual end-use configurntion and on the maximum thickness
intended for use).

4.5.11.6.2.2 The foam plastic insulation material both (a) is
covered by corrosion-resistant steel having a base metal thick-
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niess of not less than 0.0160) in. (0.4 mm) and (b) exhibits a
flame spread index of 75 or less and a smoke developed index
of 450 or less, when tested in accordance with ASTM E B4,
Standand Test Method for Sunface Buming Charadteristics of Build-
ing Materials, or ANSI/UL 723, Standard Test Method for Surface
Buming Charactenstics of Building Malerials, at the maximum
thickness intended for use.

4.3.11.6.2.3 The foam plastic insulation material both (a} is
separated from the plenum by an approved thermal barrier of
12.7 mm (0.5 in.) gypsum wallboard or equivalent material
that will limit the average temperature nse of the unexposed
surface to not more than 139°C (250°TF) after 15 minutes of
fire exposure, complying with the standard tme-temperature
curve of NFPA 251, Standard Methods of Tests of Fire Resis tance of
Building Construction and Matenials, and (b) exhibits a flame
spread index of 75 or less and asmoke developed index of 450
or less when tested in accordance with ASTM E 84, Sfandard
Test Meihod for Surface Burnung Charaderistics of Building Materi-
als, or ANSI/UL 723, Standard Test Method for Surfece Buming
Charactenistics of Buslding Materials, at the maximum thickness

intended for use.
4.3.12 Corridor Air Systems.
4.3.12.1* Egress Corridors.

4.3.12.1.1 Egress comdors in health care, detention and cor-
rectional, and residential occupancies shall not be wsed as a por-
tion of a supply, return, or exhaust air system sering adjoining
arcas unless otherwise permitted by 4.3.121.2.1 through
4.312.1.2.4.

4.3.12.1.2 An air transfer opening(s) shall not be permitted
in walls or in doors separating egress corridors from adjoining
areas.

4.5.12.1.2.1 An air transfer opening(s) shall be permitted in
wills or doors from toilet rooms, bathrooms, shower rooms,
sink closets, and similar auxiliary spaces opening directly onto
the egress cormidor.

4.3.12.1.2.2 Where door clearances do not exceed those speci-
fied for fire doors in NFPA B0, Standand for Fire Doors and Other
Opening Protectives, air tramsfer caused by pressure differentials
shall be permitted.

4.3.12.1.2.3 Use of egress corridors shall be permitted as part
of an engineered smoke-control system.

4.3.12.1.2.4 Aw tansfer opening(s) shall be permitted in
walls or in doors separating egress cormidors from adjoining
areas in detention and correctional occupancies with corndor
separations of open construction (e.g., grating doors or grat-
ing partitions).

4.5.12.2 Exits. Exit passageways, stairs, ramps, and other exits
shall not be used as a part of a supply, return, or exhaust air
system serving other areas of the bulding.

4.3.13* Smoke Control. Where a smoke-control or exhaust
mystem is required, it shall conform to the requirements of the
building code of the authority having jursdiction.

Chapter 5 Integration of a Ventilation and
Air-Conditioning Systemi(s) with Building Construction

5.1 Awr-Handling Equipment Rooms.

5.1.1 General. Air-handling equipment rooms shall be classi-
fied into the following three ategories:

(1) Those used as air plenums (usually retumn air)
(2) Those with air ducts that open directly into a shaft
(3) Other air-handling unit rooms

5.1.2 AirHandling Equipment Rooms Used as Plenum Space.
Airhandling equipment rooms used as plenums for supply or
return air shall comply with 4.3.11.4.

5.1.3 AirHandling Equipment Rooms That Have Air Ducts
That Open Directly into a Shaft.

5.1.3.1 Airhandling equipment rooms, including the protec-
tion of openings, shall be separated from shafts by construc-
tion having a fire resistance rating not less than that required
for the shaft by 5.3.4.

5.1.3.2 Fireresistant separation shall not be required for air-
handling equipment rooms that are enclosed by construction
having a fire resistance rating not less than that required for
the shaft.

5.1.4 Other Spaces Housing AirHandling Units. Other spaces
housing air-handling units shall meet the requirements of the
building code of the authority having jurisdiction.

5.2 Building Construction.

5.2.1 Air Duct Clearance.

5.2.1.1 The clearance from metal air ducts used for heating
to assemblies constructed of combustible materials, inchading
plaster onwood lath, shall be not less tham 12.7 mm (¥ in.), or
the combustible material shall be protected with mintmam
6.35 mm (% in.)—thick approved insulating material.

5.2.1.2 The integrity of the firestopping and smokestopping
shall be maintained.

5.2.1.3 The clearances provided in 5.2.1.1 shall not apply to
systems used solely for ventilation, air cooling, or air condi-
tioning without heating,

5.2.2 Stroctural Members. The installation of air ducts, in-
cliding the hangers, shall not reduce the fire resistance rating
of structural members,

5.2.3 Ceiling Assemblies. Where the installation of the hang-
ers for the components of an air duct system penetrates an
existing ceiling of a fire-resistive floor or roof-cetling assembly
and mecessitates removal of a portion of that ceiling, the re-
placement material shall be identical to that which was re-
moved, or shall be approved as equivalent to that which was

removed.

5.2.4 As an alternative to repairing the existing ceiling, a new
ceilimg shall be permitted to be installed below the air duct
systern, provided the fire resistance rating of the floor- or roof
ceiling design is not reduced.

5.3% Penetrations — Protection of Openings.
5.3.1 Fire-Rated Walls and Partitions.
5.3 1.1* Approved fire dampers shall be provided where air

ducts penetrate or terminate at openings in walls or partitions
required to have a fire resistance rating of 2 hours or more,

5.3.1.1.1* Fire dampers shall not be required where other
openings through the wall are not required to be protected.
5.31.2 Approved fire dampers shall be provided im all air
transfer opemings in partitions that are required to have a fire
resistance rating and in which other openings are required to
be protecied.
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5.3.2 Floors Required to Have a Fire Resistance Rating.

5.3.2.1 Where air ducts extend through only one floor and
serve only two adjacent stories, the air ducts shall be enclosed
(see 3.3.4.1), or fire dampers shall be mstalled at each point
where the flooris penetrated.

5.3.3* Floor or Roof-Ceilling Assemblies Having a Fire Resis
tance Rating,

5.3.3.1 Where air ducts and openings for air ducts are used in
a floor- or roofceiling assembly that is required to have a fire
resistance rating, all the materials and the construction of the
assembly, including the air duct materials and the size and
protection of the openings, shall conform with the design of
the fire-resistive assembly, as tested in accordance with
MNFPA 251, Standard Methads of Tests of Fire Resistance of Bualding
Construction and Matersals.

5.3.3.2 Where dampers are required, see 5.4.4.
5.3.4 Shafis.

5.3.4.1 Air ducts that pass through the floors of buildings that
require the protection of vertical openings shall be enclosed
with partiions or walls constructed of materials as permitted
by the building code of the authority having jurisdiction, as
indicated in 5.3.4.2 or 5.3.4.3, unless otherwise permitted by
5 83.43.1.

5.3.4.2 The shaft enclosure shall have a minimum fire resis-
tance rating (based on possible fire exposure from either side
of the partiton or wall] of 1 hour where such air ducts are
located in a building less than four stories in height.

5.3.4.3 The shaft enclosure shall have a minimum fire resis
tance rating (hased on possible fire exposure from either side
of the partition or wall) of 2 hours where such air ducts are
located in a building four stories or more in height.

5.3.4.3.1 Where an air duct penetrates only one floor, or one
floor and an airhandling equipment penthouse floor, and the
air duct contains a fire damper located where the duct pen-
etrates the floor, an air duct enclosure shall not be required.

5.3.4.4 Afireresistive enclosure used as an air duct shall con-

form with 4.3.1 and 5.3.4.2 through 5.3.4.3.

5.3.4.4.1 Gypsum board systems shall be constructed in ac-
cordance with the Gypsum Assocation (GA) Fir Reistarnce De-
sign Manual.

5.3.4.5 Shafts that constitute air ducts or that enclosc air
ducts used for the movement of environmental air shall not
enclose the following:

(1) Exhaust ducts used for the removal of smoke- and grease-
laden vapors from cooking equipment

2) Ducts used for the remowal of flammable vapors

(31 Ducts used for moving, conveying, or transporting stock,
vapor, or dust

(4) Ducts used for the removal of nonflammable corrosive
fumes and vapors

(5) Refuse and linen chutes

(6) Piping. except for noncombustible piping conveying wa-
ter or other nonharzardous or nontoxic materials

(7) Combustible storage
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5.3.4.6 Fire dampers shall be installed at each direct or
ducted opening into or out of enclosures required by 5.3.4.1,
unless otherwise permitted by 5.5.4.6.1 or 5.3.4.6.2.

5.5.4.6.1 A fire damper shall not be required where an air
duct system serving only one story is used only for exhaust of
air to the outside and is contained within its own dedicated
shaft.

5.5.4.6.2 A fire damper shall not be required where the fol-
lowing ocour:

{1} Branch ducts connect to enclosed exhaust risers mecting
the requirements of 5.3.4.1 or 5.3.4.4.

(2) The airflow moves upward.

(3) Steel subducts at least 560 mm (22 in.} in length are car-
ried up inside the riser from each inlet.

(4) The riser is appropriately sized to accommodate the flow
restriction created by the subduct.

5.5.5 Smoke Barriers.

5.5.5.1 Smoke dampers shall be installed at or adjacent to the
point where air ducts pass through required smoke barriers,
but in no case shall a smoke damper be installed more than
0.6 m (2 ft) from the barmer, or after the first air duct inlet or
outlet, whichever is closer to the smoke barrier, unless other-
wise permitted by 5.3.5.1.1 through 5.3.5.1.5.

5.3.5.1.1 Smoke dampers shall not be required on air systems
other than where necessary for the proper function of that
systern where the system is designed specifically to accomplish
the following:

(1) Function as an engineercd smoke-control system, includ-
img the provision of continuous air movement with the
al rhandhing system

(2} Provide air to other arcas of the building dunng a fire
EMETFency

(3) Provide p;'l:m:.rt differentials during a fire emergency

5.3.5.1.2 Smoke dampers shall not be required to be located
within a prescribed distance of a smoke barrier where isola-
tion smoke dampers comphing with 4.3.9.2 are used in air-
handling equipment.

5.5.5.1.3 Smoke dampers shall not be required where the air
inlet or outlet openings in ducts are limited to a single smoke
COMpartment.

5.3.5.1.4 Smoke dampers shall not be required in ducts
where the air continues to move and the airhandling system
installed 15 arranged to prevent recirculation of exhaust or
return air under fire emergency conditions.

5.3.5.1.5* Smoke dampers shall not be required occupancies
where exempted by NFPA 101, Life Safety Code, or NFPA 5000,
Building Construction and Safety Code.

5.3.5.2 Where penetration of a smoke barrer is required to
be provided with a fire damper, a combination fire and smoke
damper equipped and arranged to be both smoke responsive
and heat responsive shall be permitted.

5.4 Fire Dampers, Smoke Dampers, and Ceiling Dampers.
5.4.1 Fire Dam pers.

5.4.1.1 Fire dampers used for the protection of openings in
walls, partitions, or floors with fire resistance ratings of less
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than 3 hours shall have a 1¥-hour fire protection rating in
accordance with ANSI/UL 555, Sandand for Safety Fire Dampers,

54.2 Fire dampers used for the protection of openings in
walls, partiions, or Hoors having a fire remstance mting of 3
hours or more shall have a 3hour fire protection rating in
accordance with ANSL/UL 555, Standand for Safety Fire Dampers.

5.4.3* Smoke Dampers. Smoke dampers wsed for the protee-
tion of openings in smoke barriers or in engineered smoke-
control systems shall be classified in accordance with ANSIL/UL
5558, Standand for Safety Smoke Dampers.

54.3.1 Smoke damper leakage ratings shall meet, as a mini-
mum, Class I1, and elevated temperature ratings shall be not
less than 121°C (250°F).

54.4 Ceiling Dampers.

54.4.1* Ceiling dampers or other methods of protecting
openings in rated floor- or roofceiling assemblies shall com-
ply with the construction details of the tested floor- or roof-
ceiling assembly or with listed ceiling air diffusers or listed
ceiling dampers.

54.4.2 Caoling dampers shall be tested n accordance with
ANSI/UL 555C, Standard for Safety Criling Dawmpers,

54.5 Damper Closure.

54.5.1 All fire dampers and ceiling dampers shall close auto-
matically.

54.5.1.1 All fire dampers and eciling dampers shall remain
closed upon the operation of a listed fusible link or other
approved heatactuated device located where readily affected
by an abnormal rise of temperature.

5.4.5.2 Fusible Links.

54.5.2.1 Fusible links shall have a temperature rating ap-
proximately 28°C (50°F) above the maximum temperature
that normally is encountered when the system is in operation

or shut down.

54.5.2.2 Fusible links shall have a temperature rating not less
than 71°C (160°F).

5.4.5.2.2.1* Where combination fire and smoke dampers are
located within air ducts that are part of an enginecred smoke-
conitrol system, fusible Inks or other approved heat-responsive
devices shall have a tomperature rating approximately 28°C
(50°F) abowe the maximum smokecontrol systemn designed op-
erating temperature.

54.5.2.2.2 The combinaton fire and smoke dampers shall
not exceed the ANSI/UL 5553, Stendand for Safety Smoke Damp-
a7, degradation test temperature rating of the combination
fire and smoke damper.

54.5.2.2.3 The combination fire and smoke dampers shall
not exceed a maximum temperature rating of 177°C (350°F).

54.5.3 A provision for remote opening of combination fire
and smoke dampers, where necessary for smoke removal, shall
be permitted.

54.5.3.1 Combination fire and smoke dampers permitted 1n
5.4.5.3 shall have provisions that allow them to recdlose auto-
matically upon reaching the damper’s maximum d i
test temperature in accordance with ANSI/UL 5558, Standard
Jfor Safety Smoke Dampers.

5.4.5.4* Dampers shall close against the maximum calculated
airflow of that portion of the air duct system in which they are
installed.

5.4.5.4.1 Fire dampers shall be tested for closure in accor-
dance with ANSI/UL 555, Standard for Safety Fere Dampers.

5.4.5.4.2 Smoke dampers shall be tested for closure in accor-
dance with ANSI/UL 5558, Standard for Safety Smoke Dampers

5.4.6 Damper Location Information.

5.4.6.1 The locations and mounting arrangement of all fire
dampers, smoke dampers, ceiling dampers, and fire protec-
tion means of a similar nature required by this standard shall
be shown on the drawings of the air duct systems,

5.4.6.2 Dampers required to close in airflow shall have the

caloulated arflow at their location shown on the drawings of
the air duct system.

5.4.7 Installation.

5.4.7.1* Fire dampers, including their sleeves, smoke damp-
ers, and ceiling dampers shall be installed in accordance with
the conditions of their listings and the manufacturer’s instal-
lation instructions and the requirements of NFPA B(), Standand
for Fire Doors and Other Opening Protectives.

5.4.7.2 Smoke dampers shall be installed in accordance with
the conditions of thar hstings, the manufacturer’s installanon
instructions, and the requiremenis of NFPA 105, Stondard for the
Imstallation of Smoke Door Assemblies and Cther Opening Protectives.
5.4.8 Maintenance.

5.4.8.1 Fire dampers and ceiling dampers shall be mam-
tained in accordance with NFPA B0, Standand for Fire Doors and
Other Operang Protectives.

5.4.8.2 Smoke dampers shall be maintained in accordance

with NFPA 105, Standard for the Installation of Smoke Door Assem-
bl and Other Opening Proteciives.

Chapter 6 Controls
6.1 Wiring. The installation of electrical wiring and equipment
associated with the operation and control of air-condittoning and
vennlating systems shall be in accordance with NFPA 70, Natronal
Elatrical Code.
6.2 Manual Control.
6.2.1 Each air distribution systemn shall be provided with at
least one mamually operable means for stopping the operation
of the supply, retumn, and exhaust fan(s) in an emergency.
6.2.2 The means of manual operation shall be located at an
approved location.

6.3* Smoke Dampers.

6.3.1 Smoke dampers shall be controlled by an automatic
alarm-initiated device.

6.3.2* Smoke dampers shall be permitted to be posiioned
manually from a command station.

6.3.3 Smoke dampers installed to isolate the airhandling sys-
temn in accordance with 4.3.9.2 shall be arranged to close auto-
matically when the system 1= not in operation.
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6.3.4% Smoke dampers shall be permitted to remain open
when their associated fan is off, provided their associated con-
trolling damper acmators and automatic alarm-initiating de-
vices remain operational.

6.4% Smoke Detection for Autom atic Control.

6.4.1 Testing. All automatic shutdown devices shall be tested
at least annuoally.

6.4.2* Location.

6.4.2.1 Smoke detectors listed for use in air distribution sys-
terns shall be located as follows:

(17 Downstream of the air filters and ahead of any branch
connections in air supply systems having a capacity
greater than 944 L /sec (2000 ft* /min)

2] At each story prior to the connection to a common rehumn
and prior to any recirculation or fresh air inlet connection in
air return systems having a capacity greater than 7080 L /sec
(15,000 f* /min) and serving more than one story

6.4.2.2 Feturn system smoke detectors shall not be required
where the entire space served by the air distribution system is
protecied by a system of area smoke detectors,

6.4.2.5% Smoke detectors shall not be required for fan unis
whose sole function is to remowe air from the inside of the

building to the outside of the building.
6.4.3* Function.

6.4.3.1 Smoke detectors provided as required by 6.4.2 shall
automa&cali_v stop their rmg:t:cr.ﬁv\: fan(s) on &cti:cla'ng the
presence of smoke.

6.4.3.2 Where the return air fan is functioning as part of an
engineered smoke-control system and a different mode is re-
quired, the smoke detectors shall not be required to automat-
:n]}yat_op their recpecr_ive fane.

6.4.4 Installation.

6.4.41 Smoke detectors shall be installed, tested, and main-
tained in accordance with NFPA 72, National Fire Alarm Code.

6.4.4.2 In addition to the requirements of 6.4.5, where an
approved fire alarm system is installed in a building. the
smoke detectors required by the provisions of Section 6.4 shall
be connected to the fire alarm system in accordance with the
requirements of NFPA 72, National Fire Alarm Code

6.4.42.]1 Smoke detectors used solely for dosing dampers or
for heating, ventilating, and aircondiioning system shutdown
shall not be required to activate the building evacuation alarm.

6.4.4.3 Where smoke detectors required by Section 6.4 are
mnstalled in a building not equipped with an approved fire
alarm system as specified by 6.4.4.2, the following shall occur:

(1} Smoke detector activation required by Section 6.4 shall
cause a visual signal and an audible signal in a normally
occupied area.

(27 Smoke detector trouble conditions shall be indicated vi-
sually or audibly in a normally occupied arca and shall be
identified as air duct detector trouble.

6.4.4.4 Smoke detcctors powered separately from the fire
alarm system for the sole function of stopping fans shall not
require standby power.
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Chapter 7 Acceptance Testing

7.1 General.

7.L.1* An acceptance test shall be performed to determine
that the protective measures required in this standard func-
tion when needed in order to restrict the spread of fire and
smoke.

7.1.2 Records shall be maintmined on acceptance test results.
7.1.2.1 Records shall be available for inspection.

7.2 Fire Dampers, Smoke Dampers, and Ceiling Dampers. All
fire dampers, smoke dampers, and ceiling dampers shall be
operated prior to the occupancy of a buillding to determine
that they function in accordance with the requirements of this
standard.

7.3 Comtrols and Operating Systems.

7.5.1* Controls required by Chapter 6 shall be tested for com-
pliance with the requirements of this standard.

7.3.2 Acceptance tests of fire protection devices in air-
conditioning and ventilating systems shall, as far as pract-
cable, be performed under normal operating conditions.

7.3.3 Portions of control or alarm systems are permitted to
have standby power or other emergency modes of operation.

7.3.4 The tests shall be performed to determine that the sy
tem operates under the standby power or emergency opera-

tion mode conditions as well as under normal conditions.

Annex A  Explanatory Material

Annex A 15 not a part of the requirements of this NFPA document

But #s included for informational purposes only. This annex condains
explanatory material, numbered to corvespond with the applicable text
paragraphs.
Al.l An air duct system has the potential to convey smoke,
hot gases, and flame from area to area and to supply air to aid
combustion in the fire area. For these reasons, fire protection
of an air duct system is essential to safety to life and the protec-
tion of property. However. an air duct systemn’s fire integrity
also enables it to be used as part of a building”s fire protection
system.

Guidance for the design of smoke-control systems 15 pro-
vided in NFPA 924, Standard for Smoke-Control Systems Utilezing
Barviers and Pressure Differences.

Pertinent information on maintenance is provided in An-
nex B,

A.L.3(1) For the purpose of this standard, a space is consid-
ered as an entire building or a portion thereof separated from
all other portions of the building by fire resistance—rated con-
struction and whose environmental air does not mix with that
of amy other space. [For spaces not exceeding T07.9 m’
(25,000 ft) in volume, see NFPA O0B, Standard for the Installa-
tion of Warm Air Heating and Af-Conditioning Systems.]

A.1.3(2) For construction types, see NFPA 220, Standard on
Tipes of Butlding Construction.

AL5(3) Such applicable standards nclude, but are not lim-
ited to, NEPA 70, National Electrical Code (see Ventilation in in-
dex), and NFPA 90B, Standard for the Installation of Warm Air
Heating and Air-Conditioning Systems.
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A.1.3(4) Such applicable standards include, but are not lim-
ited to, NFPA 31, Stamdand for the Installation of OiF-Buming
Equipment; NFPA 33, Standard for Spray Application Unng Flam-
mable or Combusitble Materia ls; NFPA 34, Standard for Dippang and
Coating Processes Usning  Flammable or Combustible Liquids;
MFPA 456, Standard on Fire Protection for Laboratories Using Cheme
cals, NFPA 70, National Eleciri cal Code (see Ventilation in index);
MNFPA 75, Standard for the Protection of Information Téc hnology
Egquipment; NFPA 91, Standard for Exhaust Systems for Air Convey
ing of Vapors, Gases, Mists, and Noncombustible Particulate Sofids
and NFPA 96, Standard for Vemtilation Control and Frre Protection of
A.32.1 Approved. The Mational Fire Protection Association
does not approve, inspect, or certify any installations, proce-
dures, equipment, or materials; nor does it approve or evalu-
ate testing laboratores. In determining the acceptability of
installations, procedures, equipment, or materials, the author-
ity 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
imstallation, procedurs, or use. The authority having jurisdic-
tion may also refer to the lstings or labeling practices of an
organization thatis concerned with product evaluations and is
thus in a position to determine compliance with appropriate
standards for the current production of listed items.

4.3.2.2 Authority Having Jurisdiction (AH]). The phrase “au-
thority having jurisdiction.” or its acronym AHJ, is used in
INFPA documents in a broad manner, since junsdictions and
approval agencies vary, as do their responsibilities. Where pub-
Lic 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 bureaw, labor department, or health department; build-
ing official; electrical inspector; or others having statutory
authority. For insurance purposes, an insurance inspection de-
partment, rating bureau, or other insurance cormpany repre-
sentative may be the authonty having jurisdiction. In manmy
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 depart-
mental official may be thie authority having jurisdiction.

A.3.2.3 Listed. The means for identifying listed equipment
may vary for each organization concermned with product evalu-
ation; some organizations do not recognize equipment as
listed unless it is also labeled. The authority having jurisdic-
tion should utilize the spstem employed by the listing organi-
zation to identify a listed product.

A.3.3.3 Awr Connector. Some such devices are listed in UL
Heating, Cooling, Ventilating and Cooking Equipmment Direciory un-
der the category “Connectors (ALNR).” These devices, since
they do not meet all the requirements for air ducts, have limi-
tatons on their use, length, and location. (For lwedtations on the
wse of air connectors, see 4. 3.2.1.)

A.3.3.9 Air Inlet. For further discussion of various types of air
inlet devices, see ASHRAE Handbook — Fundamentals, Chapter
32, “Space Air Diffusion.™

#4.3.3.10 Awr Outlet. For further discussion of various types of
air outlet devices, see ASHRAE Handbook — Fundamenials,
Chapter 32, “Space Air Diffusion.”

A.3.3.13.1 Ceiling Radiation Damper. Some such devices are
Listed in UL Fire Resistance Directory under the cate gory of “Cedl-
ing Damper (CABS).”

A.53.3.13.3 Fire Damper. Some such devices are listed in UL
Hrating, Cooling. Ventilating and Cooking Equipment Diwctory un-
der the category of “Fire Dampers for Fire Barrier and Smoke
Applications (EMME}.”

A3.3.134 Smoke Damper. Smoke dampers are subjected to
various pressure differentials, are exposed to elevated tem-
peratures, and can be required to open or close against me-
chanically induced airflow. Some such devices are listed in UL
Heating, Cooling, Ventilating and Cooking Equipment Directory un-
der the category “Dampers for Fire Barrier and Smoke Appli-
cations (EMME).”

A.3.3.16 Fire Resistance Rating. Some such assemblies are
listed in UL Fire Resistance Divectory under the categones of
“Floors,” “Roofs,” and “Walls and Partitioms.”

A.3.3.18 Flame Spread Index. Flame spread indexes for some
materials are listed in UL Buslding Materials Divectory. Classifica-
tions have been developed using flame spread index values.

A.5.3.20 Limited-Combustible {Material). Material subject to
increase in combustibility or flame spread i ndex beyond the lim-
its herein established through the effects of age, moisture, or
other atmospheric conditon is considered combustible. See
NFPA 250, Standand Test Method for Potential Heat of Building Mate-
riaks, and NFPA 220, Standard on Tipes of Bualding Comstruction.

A.3.3.22 Plenum. A plenum can be one of the following five
described types of unoccupied chambers through which air
flows at low velocity and with little change in static pressure:

(1) Supply Air Plenum. Any plenum at any point on the dis-
charge side of a fan through which air is intentionally
conveyed to a space or spaces within a building,.

(2) Betun Air Plenum. Any plenum at any point on the in-
take side of a fan through which air is intentionally con-
weyed from a space or spaces within the building to the
fan for eventual complete or partial retumn to the same
SpACe O SPaces.

(3) Exhaust Air Plerum. Any plenum at any point on the in-
take side of a fan through which air is intentionally re-
moved from a space or spaces within the building for dis-
charge to the exterior of the building.

(4) Outside Air Plenum. Any plenum at any point om the in-
take side of a fan through which air from the exterior of
the building is intentionally introduced into the building
or its ventilation system(s).

(5) Mixed Air Plenum. Any plenum at any point on the intake
side of a fan through which air is intentionally conveyed
from a space or spaces within the building and from the
exterior of the building to the fan for eventual complete
or partial return to the same space or spaces.

A.3.3.24 Smoke Barrier. See also NFPA 101, Life Safety Code,
Chapiter 8, for additional guidance.

A.3.3.26 Smoke Detector. See NFFPA 72, National Fire Alarm
Code

A.3.3.27 Smoke Developed Index. Smoke developed indexes
for some materials are listed in UL Budlding Materials Derectory.
Classifications have been developed using smoke developed
index wmlues.

A.4.2.1.2 The location of outside air intakes needs to be care-
fully selected and located to avoid drawing in objectionable
matetials including, but not limited to, combustible materials
and toxic or hazardous vapors. The location should consider

2000 Edition EJ
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proximity to emergency smoke exhaust, garage exhanst, dis
charge of kitchen hood vents, and other objectionable dis-
charges from the building or adjacent structures.

A4.4.2.22 For care and main tenance, see Annex B.

A.43% Abandoned wires, cables, and other building service
materials exposed to airflow result in an unnecessary increase
in fuel load. Where practical. installation locations and meth-
ods that anticipate and facilitate the removal of such materials
shiould be selected.

A.4.3.3.1 ASTM E 2231, Stamdard Practice for Specimen Prepara-
toon and Mounting of Pipe and Dud Insulation Matertals fo Assess
Surface Burning Characterisfics, 15 a practice that describees, in
mandatory language, standard methods for specimen prepa
ration and mounting of pipe and duct insulation systems using
thie Steiner tunnel test method (contained in WFPA 255, Stan-
derd Method of Test of Surface Burning Chanactenistics of Building
Muaterials, and in ASTM E 84, Standard Test Method for Surface
Brerning Charactenistics of Building Materials). It requires that the
entire system that is used in the field be tested, including the
insulation itself, any adhesive, and for any jacket used. The
practice recognizes that pipe or duct insulation systems can be
composed of asingle product or of a combination of products,
and that these have a variety of physical characteristics, includ-

ing that they may or may not be selfsupporting.

A 4335 See NATMA Fibmus Glazs Duct Liner Standard and
MNAIMA Fibrows Glass Dud Comstruction Standand for additonal

information.

A.4.3.3.7 Ivis the intent of the committee that wall and ceil-
ing finish in ceiling plenums comply with 4.53.3.7 and not
4.3.3.1.

A.4.34.1 Access dooms for fire dampers should be located so
thiat the spring catch and fusible links are accessible when the
damper is closed. Where the size of the duct permits, the mini-
mum access door size should be 457 mm x 406 mm (18 m.
# 16 in.). For dampers that are too large for an ordinary per-
son’s arms to reach from outside the duct to reset the damper
and replace the fusible link, the minimum size for the access
door should be increased to 610 mm = 406 mm (24 in. =
16 in.) to allow the entrance of an individual.

Access doors should be located as close as practicable o
fire dampers and smoke dam pers. If feasible, the underside of

the duct should be used rather than a side door.

Many fire dampers and smoke dampers are preloaded with
powerful springs that force the damper to shut. These damp-
ers need to be opened against these springs, which could ne-
cessitate the ability to get two arms into the duct.

A.4.3.4.4 Electrical wires and cables and optical fiber cables
installed in metal raceways or metal sheathed cable are not
comsidered to be exposed to the airflow, and need not meet
the requirements of 4.3.4.4. Electrical wires and cables and
optical fiber cables histed to UL Subject 2424, Cutline of Invests-
gadion for Cable Marked Limited Combustible, are considered to be
suitable for use wherever cables tested in accordance with
INFPA 262, Standard Method of Tesd for Flame Travel and Swmoke of
Wemes and Cable for Lse in Air-Haneling Spaces, are required.

A.4.3.11.2.6.1 Electrical wires and cables and optical fiber
cables listed to UL Subject 2424, Cutline of Investigation for Cable
Marked Limited Combusthible, are considered to be suitable for
use wherever cables tested in accordance with NFPA 262, Sian-
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dard Method of Test for Flame Travel and Smoke of Wires and Cable
Jor Use in AseHandling Spaces, are required.

A4.3.11.2.6.5 Cable ties listed to ANSI/UL 1565, Position-
ing Devices, and marked for use in plenuwms are considered
suitable for use whenever cable ties tested in accordance
with UL 2043, Standard for Fire Test for Heating Visible Smoke
Release for Ihscrete Products and Thesr Accessories Installed in Adr
Handling Spaces, are required.

A4.3.11.4.6 FElectrical wires and cables and optical fiber
cables installed in metal raceways, metal sheathed cable, or
totally enclosed nonventlated busway are not considered to
be exposed to the airflow, and need nok meet the require-
ments of 4.3.11.4.6. Electrical wires and cables and optical fi-
ber cables listed to UL Subject 2424, Outline of Investigation for
Cable Marked Limeted Combustible, are considered to be suitable
for use wherever cables tested in accordance with WFPA 262,
Standard Method of Tist for Flame Tiavel and Smoke of Wires and
Cables for Use tn AirHandling Spaces, are required.

A4.3.11.5.5.1 Electrical wires and cables and optical fiber
cables listed to UL Subject 2424, Ouiline of Investipation for Cable
Marked Lomited Combusishle, are considered to be smtable for
use wherever cables tested in accordance with NFPA 262, Stan-
dard Method of Test for Flame Travel and Smoke of Wires and Cables
Jor Use in AirHandling Spaces, are required.

A.4.3.121 This requirement is not intended to prohibit the
use of mechanical ventilaton for corridors or prohibit the use
of a comdor as a source of makeup air through normal leak-
age around doors due o pressure differentals created by ex-
haust fans in kitchens and bathrooms. This requirement is not
intended to prohibit air movement between rooms and corri-
dors because of pressure differentals in specal institutional
occupancies. In such cases, the direction of airflow is not the
impeortant issue. For the purpose of fire protection, the impor-
tant criterion is that the air transfer be restricted to leakage

permitted through opening protectives.

A.4.53.13 For further information, see NFPA 924, Standard for
Smoke-Control Systems Utilizing Barniers and Pressure Differences, or
NFPA 928, Standard for Smoke Management Systems in Malls,
Ainia, and Large Spaces.

A3 Forexamples of the apphcation of the penetration pro-
tection requirements, see Figure A.5.3.

A5.3.1.1 Duct penetrations of fire walls s hould be avoided.

Ab5.3.1.1.1 Fire dampers are recommended in order to iso-
late specific hazards,

A5.3.3 For information on designs of fire-resistive assemblies
incorporating air-handling components, see UL Fire Rosistance
Diwectory, “Floor-Ceiling Designs” or “Roof-Ceiling Designs.”

ABB6.1E Smoke dampers exempied by NFPA 101, Life Sajey
Cinde, for health care oceupancies include dampers in duct pen-
ctrations of smoke barriers in fully ducted heating, ventilating,
and air-conditioning systems.

ALS54.3 The designer should specify the leakage class, mai-
mum pressure, maximum velocity, installation mode (hori-
zontal or vertical ), and degradation test temperature of the
damper,

Ab54.4.1 For mformation on other methods of protecting
openings in rated floor- or roofceiling assemblies, see the UL
Fire Rexistance Divectory desigm information section for duct out-
let protection. System A can only be used when it is specified in
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FIGURE A.5.3 Application of Penetration Requirements.

the individual design. System B can be used in any design that
contains a steel duct with the duct outlet protected by a
hinged door damper, for equal or smaller outlet size. The sys-
tems have been investigated for their effectiveness in retard-
ing the transfer of heat into the ceiling space but their ability
to retard smoke and other combustion products has not been
investigated.

A.54.5.22.1 The exception to this paragraph in earlier edi-
wons applied to fire dampers, due to the fact that ANSL/TUL 5555,
dampers, was not available. Fire dampers in accordance with
ANSI /UL 555, Standard for Safety Fire Dempers, are listed with maxdi-
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mum 141°C {286°F) links. It is recognized that. in some unususl
cases, an enginecred smoke-control system can make higher tem-
perature links desirable for proper operation. This arrangement
necessitates a case-by-case consideration and conourrence with
A54.5.4 On closure of cermin smoke dampers in smoke-
control systems, the total system flow decreases, but the
duct velocity at open fire dampers can be as high as roughly
600 percent of the initial duct design velocity. The dynamic
airflow and pressure rating of the damper must be adequate
for the damper to close under airflow at the damper’s clo-
sure pressure. The damper face velocity and closure pres-
sure can be approximated by calculation. The calculated
values must be specified because UL labels dynamic fire
dampers at 5 m/sec (1000 ft/min) increments, starting at
10 m /sec (2000 ft/min).

A.54.7.1 Fire dampers are of no fire protection value unless

the ductwork collapses during a fire. To accomplish this, duct
work should not be continuous through a partition opening but
instead should connect on each side of the partition to a damper
installed in a sleevws or frame secured by perimetermounting
angles on both sides of the opening, or be installed per the listmg
of the device. For specific details regarding sleeve thickness, pe-
nmeter angle dimensions, size and frequency of fasteners, clear
ance for expanson, ductsleeve connections, and fire damper
access doors, the manufacturer’s mstallabon instructions and
HWAC Systems should be referenced.

A.6.3 The dampers should close as quickly as practicable,
subject to requirements of the system fan and air duct charac-
teristics. The designer should evaluate whether the smoke
dampers normally should be open or closed and should con-
sider the failsafe position of the dampers during an event
such as a power failure.

A.6.3.2 Within the scope of this document, smoke dampers
reduce the possibility of smoke transfer within ductwork or
through wall openings. Acivation of smoke dampers can be by
arca detectors that are installed n the related smoke compart-
ment or by detectors that are installed in the air duct systems.
See NFPA 72, National Fire Alerm Code.

A6.3.4 Although permitted to remain open during fan shut-
down, smoke dampers and combination fire and smoke
dampers installed in smoke barmiers should be arranged to
close automatically when the fan system(s) they are serving is

MEME
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A6.4 The use of smoke detectors in relationship to HVAC
systems and high air movement areas and the details regard-
ing their optimum installation are covered in Section 5.7 of
NFPA 72, National Fire Alarm Code.

Protection provided by the installation of smoke detectors
and related requirements is intended to prevent the distribu-
tion of smoke through the supply air duct system and, prefer-
ably, to exhaust a significant quantity of smoke to the owtside.
Meither functon, however, guarantees either the early detec-
tion of fire or the detection of smoke concentrations prior to
dangerous smoke conditions where smoke movement is other
thian through the supply air system.

Where smoke-control protection for a faclity is deter-
mined to be needed, see NFPA 92A, Standard for Smoke-Control
Systems Utilizing Barniers and Pressure Differences.

A.6.4.2 The summation of the capacities of individual supplh-
air fans should be made where such fans are connected to a
common supply air duct system (i.e., all fans connected to a
common air duct supply system should be considered as con-
stituting a single system with respect to the applicability of the
Chapter & provisions that are dependent on system capacity).

A6.4.3 Where automatic water sprinklers are provided and
zoned to coordinate with the HVAC zones, their water flow
switches should initate devices for the functions described in
Chapter 6.

Sprinklers are often tested weeklv. Where it is desirable wo
prevent the accompanying automatic shutdown of the fan sys-
tem(s) referred to in 6.4.3, 8 means can be permitted to be
used to avoid such shutdown temporarily, provided one of the
following occurs:

(1) Arrouble signal is sustained in the sprinkler supervisory sys-
tem until the automatic shutdown provision is restored.

(2) The automatic shutdown provision is restored at the end
of the time period necessary to test the sprinkler system,
its alarms, and related elements,

A.7.1.1 Many of the fire protection measures required in this
standard are passive and only function in emergencies. There-
fore, acceptance testing needs to be performed so that all
parts of airconditioning systems are ready for a fire emer
gency. The access openings required in 4.3.4 should be
checked for proper location, function, and size during the
ACcepance testing.

Maintenance recommendations, incuding cleaning, re-
pairing, and periodic testing, are provided in Annex B.

AT.8.1 Generally, tests can be included with acceptance test-
ing of the air-conditioning cantroly or fire alarm systems,

Annex B Malntenance

This annex is not a part of the repuirements of this NFPA documaent
but o5 ineluded for informational purpose only.

B.1 General.

B.1.1 Owners should develop a greater awareness of the life
and property protection abilities of air-conditioning systems
and should establish a planned maintenance schedule. Fail-
ure (o maintain proper conditons of ceanliness in air duct
systems and carclessness in connection with repair operations
have been important contributing causes of several fires that

have involved air-conditioning systems. The recommendsa
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tions in this annex apply, in general, to the period of opera-
tion of the system; systems operating onbr part of the vear
should be given a thorough general checkup before starting
operation and again after a shutdown.

B.1.2 The interval of testing and maintenance varies widely de-
pending on the duration of system operation, condition of fresh
air, amount of dust in return air, and other factors. The intervals
specified in this standard are intended to be the maximum and
should be shortened if system conditions warrant.

B.1.} The use of an inspection form to obtain a thorough
inspection is recommended. The form should fit the system or
systems involved, listng the items needing attention. How-
ever, it is recommended that provision be made on the form
for equipment location, inspection frequency, due date, in-
spection date, inspector, and record of discrepancies found.

B.2 Fire Dampers, Smoke Dampers, and Ceilmg Dampers.

B.2.1 Each damper should be examined every 2 years to en-
sure that it is not msted or blocked, giving attention to hinges
and other moving parts. It is recommended that dampers op-
erate with normal system airflow to ensure that they close and
are not held open by the airstream. Care should be exercised
to ensure thatsuch tests are performed safely and do not cause
system damage.

B.2.2 Refer to NFPA 924, Standard for Smoke-Control Spstems
Utihizing Barriers and Pressure Differences, for maintenance of
smoke and combination fire/smoke dampers for each
damper installed as part of a smoke control system.

B.3 Filters.

B.3.1 All air filters should be kept free of excess dust and com-
bustible materiml. Unit filters should be renewed or ceaned
when the resistance to airflow has increased to two times the
original resistance or when the resisance has reached a value of
recommended replacement by the manufacturer. A suitable
draft gauge should be provided for the purpose. Where the filters
are of the autornatic liquid adhesive type, sludge should be re-
moved from the liquid adhesive reservoir regrularly.

B.3.2 Where replacing filters, care should be taken to use the
proper type and size and to aveid gaps between filter sections,
mounting frames, or hardware. Damaged filter sectons or me-
dia should not be used.

B.3.3 Filters designed and manufactured to be thrown away
after use should never be cleaned and rewsed.

B.3.4 Care should be exercised in the use of liquid adhesives,
Use of an adhesive of low flash point creates a serious hazard,

B.3.5 FElectrical equipment of automatic filters should be in-
spected semiannually, observing the operation cycle to ensure
that the motor, relays, and other controls funcrion as in-
tended. Drive motors and gear reductions also should be in-
spected at least semiannually and lubricated when necessary.

E.4 Inspection and Cleaning of Ducts.

B.4.l Inspections to determine the amount of dust and waste
material in the ducts (both dischorge and retum) should be
made quarterly, However, if, after several inspections, such fre-
quent inspection 1s determined to be unnecessary, the interval
between inspections can be permitted to be adjusted to st
the conditions.
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B.4.2 Cleaning should be undertaken whenever an inspec-

tion indicates the need.

B.4.3 Cooling and heating coils should be cleaned, if neces-
sary, at the time ducts are cleaned. Thorough deaning of
ducts can require scraping, brushing, or other positive means.
Vacuum cleaning might not remove dust of an oily or sticky
nature or heavy acoumulations in the elbows or seams The
amount and kind of dust and dirt depend greatly on the occu-
pancy and the arangement of the duct system. Additional ac-
cess doors or panels conld be needed for a complete cleaning

of duct systems.
B.5 Inspection and Cleaning of Plenums.

B.5.1 Apparatus casing and airhandling unit plenwms
should be inspected monthly. However, if, after several inspec-
tions, such frequent inspection is determined to be unneces-
sary, the nterval between inspections can be adjusted to suit
the conditions.

B.5.2 Ceiling cavity; raised floor, and duct distribution ple-
nums should be inspected in a manner similar to that of ducts,
beginning with quarterly inspections and adjusting the fre-
quency to suit dirt buildup conditions.

B.5.3 Cleaning should be undertaken whenever an inspec-
ton indicates the need, especially in common plenums serv-
ing more than one fan or system. Where plenum chambers
being used for storage exist, arrangements, such as keeping
the doors locked, should be made to prevent such usage. (Sa
4.3.10.)

B.6 Repair Work. Extreme caution should be exercised in the
use of open flames or spark-emitting devices inside ducts or
plenum chambers or near air intakes.

B.7 Outside Air Intakes.

B.7.1 Conditions cutside the outside air intake should be
examined at the time ducts are inspected. Items to be noted
inchude the following:

(1) Accumulations of combustible material near the intake

(2) The presence of buildings or structures that could present
an cxposure to the intake, allowing smoke and fire to be
drawn in

(3) The operating condition of any automatic damper de-
signed to protect the opening against exposure fire

B.7.2 Where acoumulations of combustible material are noted,
they should be removed immediately and arrangements made to
avold such accumulations. Inspections should thereafter be
made more frequently. If newly erected exposures are noticed,
comsideration should be given to the protection at the inake to
ensure that itis adequate. (S 4.3.7.)

B.B Fans and Fan Motors.

B.E.1 Fans and fan motors should be inspected at least quar-
terly and cleaned and lubricated when necessary. Care should
be exercised in lubricating fans to avoid allowing lubricant to
run onto the fan blades. Fans also should be checked for align-
ment and checked to see that they are running freeh.

B.B.2 The alignment of fan belt drives should be checked,
because improper alignment can cause motor overheating as
well as premature belt fathure.

B.% Controls. Fan controls should be examined and activated
at least annually to ensure that they are in operable condition.

Annex C  Informational References

C.1 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.

C.1.1 NFPA Publications. Mational Fire Protection Associa-
tion, 1 Batterymarch Park, Cuincy, MA 02169-7471.

INFPA 31, Standand for the Installation of OilBurning Equap-
ment, 2006 ediion.

INFPA 33, Standand for Spray Application Uring Flammable or
Combustible Materials, 2007 edition.

NFPA 34, Standard for Dipping and Coating Processes Unng
Flammable or Combustible Liquids, 2007 edition.

NFPA 45, Standard on Fire Protection for Laboratories Using
Chemicals, 2004 edition.

NFPA 70, National Electrical Code®, 2008 edition.

NFPA 72, National Fire Alarm Code™, 2007 edition.

NFPA 75, Standard for the Protection of Information Technology
Equipmment, 2000 edition.

INFPA 908, Standard for the Installation of Warm Asr Heating
and Air-Conditioning Systems, 2008 editon.

NFPA 91, Stendard for Exhoust Systems for A Comveymg of
Vapors, Gases, Mists, and Noncombustible Particulate Solids, 2004
edition.

NFPAS2A, Standand for Smoke-Control Systems Utilizing Barriers
and Pressure Differences, 2009 editon.

INFPA 928, Standard for Smoke Management Systems in Malls,
Atria, and Large Spaces, 2009 edition.

NFPA 96, Standard for Ventilation Control and Fire Protection of
Commercial Cooking Operations, 2008 edition.

NFPA 10I%, Life Safety Code™, 2000 edition.

INFPA 220, Standard on Tipes of Building Construction, 2000
editon.

INFPA 255, Standard Method of Test of Surface Burning Charac-
teristics of Building Materials, 2006 edition.

INFPA 259, Standard Test Method for Potential Heaf of Buiiding
Materials, 2008 edition.

NFPA 262, Standard Method of Test for Flame Travel and Smoke
of Wires and Cables for Use in AirHandling Spaces, 2007 edition.

C.1.2 Other Publications.

C.1.2.1 ASHRAE Publications. American Society of Heating,
Refrigerating, and Air-Conditioning Engineers, Inc., 1791 Tul-
lie Circle, NE, Atlanta, GA 303292305,

ASHRAF. Handbook — Fundamenials, 2001.

C.1.2.2 ASTM Publicatiens. ASTM International, 100 Barr
Harbor Drive, P.O. Box CT00, West Conshohocken, PA 19428
2959,

ASTM E 84, Standard Test Method for Surface Burning Charac-
teristics of Building Materials, 2006a.

ASTM E 2231, Standard Practice for Specimen Preparation and

Mounting of Pepe and Duct Insulation Materials to Assess Surface
Burning Characteristics, 2002,
C.1.2.3 NAIMA Publications. MNorth American Insulation
Manufacturers Association, 44 Canal Center Plaza, Suite 310,
Alexandria, VA 22814,

Fibrous Glass Duct Construction Manual 4th edition, 2000,

Fibrous Glass Duct Liner Standard, 1994,
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C.1.2.4 SMACNA Puoblications. Sheet Metal and A
Conditioning Contractors” National Assn.. Inc., 4201 Lafayette
Center Drive, Chantilly, VA 22021-1209.,

Fire, Smoke and Radiation Damper Ingtallation Guide for HVAC
Fystems, 2002,

C.1.2.5 UL Publications. Underwriters Laboratories Inc., 333
Pfingsten Boad, Northbrook, IL 60062,
ANSI/UL 555, Standard jor Safety Fire Dampers, 2006,
ANSI/UL 5555, Standard for Safety Smoke Dampers, 20006.
ANSI/UL 1565, Postioning Devices, 2002,
Building Materials Derec tory, 2006,

Fire Resistance Directory, 2006,
Heating, Cooling, Venmtilating and Cockéng Equipment Directory,
06,

UL 2043, Standand for Fire Test for Heat and Vinble Srnoke Re-
lease for Discrete Produck and Thar Accesornies Installed in Aty Han-
dling Spaces, 1996,

UL Subject 2424, Qutline of muestigation for Cable Marked
Limitedd Combusiihle, 2006.

C.2 Informational References. (Reserved)

C.3 References for Extracts in Informational Sections. (Re-
served)
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NFPA 90A

Standard for the Installation of Air-Conditioning
and Ventilating Systems

2009 Edition

Reference: 4.3.11.1
El No.: 90A-02-04

Question No. 1: [s the intent of the paragraph to require multiple locations for return air in a corri-
dor?

Answer: Mo,

Ouestion No. 2: Is one point of return air with multiple supply air locations as indicated on the at-
tached sketch acceptable?

Answer: Yes.
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Formal Interpretation

NFPA 90A

Standard for the Installation of Air-Conditioning
and Ventilating Systems

2009 Edition

Reference: 4.9.11.1, 3.3.5 and 3.3.21
F.I. No. 90A-02-3

Question 1: When the resident’s room windows are closed, can the 50cfr of air exhausted from the
bathroom and drawn from the room in general be in whole or in part made up by infiltration through
the NFPA B0 complying clearances around and under the corridor door due to the resultant pressure
differences?

Answer: Yes.

Cuestion 2: Does the corfidor described constitute a plenum or air duct as these terms were intended
to apply under Q0AZ

Answer: Mo,

Issue Edition: 2002

Reference: 4.3.11.1, 3.3.5 and 3.3.21
Issue Date: January 24, 2006
Effective Date: February 12, 2006

Copyright © 2008 All Rights Reserved
MNATIONAL FIRE PROTECTION ASSOCIATION



Formal Interpretation

NFPA 90A

Standard for the Installation of Air-Conditioning
and Ventilating Systems

2009 Edition

Reference: 5.3.4.5
F1 No. 90A-02.02

Question: Is it the intent of NFPA 90A: 5.3.4.5 to prohibit the installation of a Type B vent, which is
connected to and exhausts a natural gas fire boiler within an environmental air shaft

Answer: Yes.

Issue Edition: 2002

Reference: 5.3.4.5

Issue Date: January 10, 2006
Effective Date: January 30, 2006

Copyright © 2008 All Rights Reserved
NATTIONAL FIRE PROTECTION ASSOCIATION



