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ISBN: 978-161665075-9 (Print)
ISBN: 978-161665094-0 (PDF) Doclﬁll(‘)l?l ents

Document Sharing Hub

Full document details: NFPA 409 2011


http://www.avadocuments.com/doc/nfpa-409-2011
http://www.avadocuments.com/doc/nfpa-409-2011

IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA DOCUMENTS
ADDITIONAL NOTICES AND DISCLAIMERS

Updating of NFPA Documents

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Documents”) should be aware that these documents may be
superseded at any time by the issuance of new editions or may be amended from time to time through the issuance of Tentative Interim Amendments.
An official NFPA Document at any point in time consists of the current edition of the document together with any Tentative Interim Amendments
and any Errata then in effect. In order to determine whether a given document is the current edition and whether it has been amended through the
issuance of Tentative Interim Amendments or corrected through the issuance of Errata, consult appropriate NFPA publications such as the National
Fire Codes® Subscription Service, visit the NFPA website at www.nfpa.org, or contact the NFPA at the address listed below.

Interpretations of NFPA Documents

A statement, written or oral, that is not processed in accordance with Section 6 of the Regulations Governing Committee Projects shall not be
considered the official position of NFPA or any of its Committees and shall not be considered to be, nor be relied upon as, a Formal Interpretation.

Patents

The NFPA does not take any position with respect to the validity of any patent rights referenced in, related to, or asserted in connection with an
NFPA Document. The users of NFPA Documents bear the sole responsibility for determining the validity of any such patent rights, as well as the risk
of infringement of such rights, and the NFPA disclaims liability for the infringement of any patent resulting from the use of or reliance on NFPA
Documents.

NFPA adheres to the policy of the American National Standards Institute (ANSI) regarding the inclusion of patents in American National
Standards (“the ANSI Patent Policy”), and hereby gives the following notice pursuant to that policy:

NOTICE: The user’s attention is called to the possibility that compliance with an NFPA Document may require use of an invention covered by
patent rights. NFPA takes no position as to the validity of any such patent rights or as to whether such patent rights constitute or include essential
patent claims under the ANSI Patent Policy. If, in connection with the ANSI Patent Policy, a patent holder has filed a statement of willingness to
grant licenses under these rights on reasonable and nondiscriminatory terms and conditions to applicants desiring to obtain such a license, copies of
such filed statements can be obtained, on request, from NFPA. For further information, contact the NFPA at the address listed below.

Law and Regulations

Users of NFPA Documents should consult applicable federal, state, and local laws and regulations. NFPA does not, by the publication of its
codes, standards, recommended practices, and guides, intend to urge action that is not in compliance with applicable laws, and these documents may
not be construed as doing so.

Copyrights

NFPA Documents are copyrighted by the NFPA. They are made available for a wide variety of both public and private uses. These include both
use, by reference, in laws and regulations, and use in private self-regulation, standardization, and the promotion of safe practices and methods. By
making these documents available for use and adoption by public authorities and private users, the NFPA does not waive any rights in copyright to
these documents.

Use of NFPA Documents for regulatory purposes should be accomplished through adoption by reference. The term “adoption by reference”
means the citing of title, edition, and publishing information only. Any deletions, additions, and changes desired by the adopting authority should be
noted separately in the adopting instrument. In order to assist NFPA in following the uses made of its documents, adopting authorities are requested
to notify the NFPA (Attention: Secretary, Standards Council) in writing of such use. For technical assistance and questions concerning adoption of
NFPA Documents, contact NFPA at the address below.

For Further Information

All questions or other communications relating to NFPA Documents and all requests for information on NFPA procedures governing its codes
and standards development process, including information on the procedures for requesting Formal Interpretations, for proposing Tentative Interim
Amendments, and for proposing revisions to NFPA documents during regular revision cycles, should be sent to NFPA headquarters, addressed to the
attention of the Secretary, Standards Council, NFPA, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02169-7471; email: stds_admin@nfpa.org

For more information about NFPA, visit the NFPA website at www.nfpa.org.
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This edition of NFPA 409, Standard on Aircraft Hangars, was prepared by the Technical
Committee on Airport Facilities. It was issued by the Standards Council on July 2, 2010, with
an effective date of July 22, 2010, and supersedes all previous editions.

This edition of NFPA 409 was approved as an American National Standard on July 22, 2010.

Origin and Development of NFPA 409

The original fire protection recommendations for the construction and protection of airplane
hangars were published by the National Board of Fire Underwriters (NBFU), now the American
Insurance Association, in 1930. Revisions were issued by the NBFU in 1931, 1943, 1945, and 1950.
The 1943, 1945, and 1950 editions were published as NBFU Pamphlet 85. In 1951, the National
Fire Protection Association organized a Committee on Aircraft Hangars, to which the NBFU and
other interested groups lent their support. The NFPAs first standard on aircraft hangars was
adopted in 1954, and the NBFU adopted the same text, rescinding its 1950 standard. Revisions
were made in 1957 and 1958 by the NFPA committee. In 1959, a reorganization of the NFPA
aviation activities resulted in the assignment of NFPA 409 to the Sectional Committee on Aircraft
Hangars and Airport Facilities, which prepared the 1960, 1962, 1965, 1966, 1967, 1969, 1970,
1971, 1972, 1973, and 1975 editions. In 1978, the sectional committee was reorganized as the
Technical Committee on Airport Facilities and completed a revision to NFPA 409. The document
underwent extensive editorial revision and partial technical revision in 1984 and was again revised
in 1990 and 1995.

For the 2001 edition, the fire protection requirements for Group I hangars were exten-
sively revised, and new criteria were added for membrane-covered rigid-steel-frame-structure
hangars.

The 2004 edition of this standard was a partial revision.

The 2011 edition of this standard is also a partial revision. Criteria have been added to
clarify where sprinklers are required for smaller hangars such as those used by general avia-
tion entities. Unenforceable terms have also been removed to comply with the Manual of Style
Jor NFPA Technical Committee Documents.

Documents

NFPA and National Fire Protection Association are registered trademarks of the National Fire Protection Association, Quincy, Massachusetts 091(8&” ment Sharin 9 Hub

Full document details: NFPA 409 2011


http://www.avadocuments.com/doc/nfpa-409-2011
http://www.avadocuments.com/doc/nfpa-409-2011

409-2

AIRCRAFT HANGARS

\

Full document

Technical Committee on Airport Facilities

James R. Doctorman, Chair
The Boeing Company, KS [U]

Dennis C. Kennedy, Secretary (Alternate)
Tyco/Ansul Incorporated, WI [M]
(Alt. to Christy J. Marsolo)

Michael E. Aaron, The RJA Group, Inc., IL [SE]
Dennis C. Banschbach, XIL. Global Asset Protection
Services, IL [I]

Gene E. Benzenberg, Alison Control Inc., NJ [M]
J- Robert Boyer, GE Security, NJ [M]

Rep. National Electrical Manufacturers Association
Thomas G. Burk, Federal Express Corporation, TN [U]
David J. Burkhart, Code Consultants, Inc., MO [SE]
James Devonshire, Buckeye Fire Equipment Company,
TX [M]

Scott Enides, S.R.I. Fire Sprinkler Corporation, NY [M]

Rep. National Fire Sprinkler Association
Elwin G. Joyce, II, Eastern Kentucky University, KY [E]

Rep. International Fire Marshals Association
Michael J. Kemmis, Qantas Airways Limited,

Australia [U]

Rep. Fire Protection Association Australia
Kiran C. Kochhar, U.S. Army Corps of Engineers, VA [U]
L. M. Krasner, FM Global, MA [I]

Nathaniel J. Addleman, The RJA Group, Inc.,
TX [SE]
(Alt. to M. E. Aaron)
Delbert R. Chase, Jr., Federal Express Corporation,
TN [U]
(Alt. to T. G. Burk)
Ronald B. Coker, Coker Engineering, TX [IM]
(Alt. to R. W. Rees)
Robert Kasiski, FM Global, MA [I]
(Alt. to L. M. Krasner)

Thomas J. Lett, Albuquerque Fire & Safety Associates,
NM [SE]
(Member Emeritus)

Timothy A. Hawthorne, NFPA Staff Liaison

Alternates

Nonvoting

Keith C. Kremkow, Marsh USA Inc., IL [I]
Richard J. Louis, Port Authority of New York & New
Jersey, NY [E]

Rep. Airports Council International-North America
Christy J. Marsolo, Tyco International Ltd., GA [M]
Maurice M. Pilette, Mechanical Designs Ltd., MA [SE]
Jack Poole, Poole Fire Protection, Inc., KS [SE]

Randy D. Pope, Burns & McDonnell Engineering
Company, MO [SE]
Robert W. Rees, Sunland Fire Protection, Inc., NC [IM]

Rep. American Fire Sprinkler Association
Robert Saunders, Wasatch Design Consultants, UT [SE]

(Voting limited to Document 415)

Joseph L. Scheffey, Hughes Associates, Inc., MD [SE]
Joseph A. Simone, U.S. Department of the Navy, DC [E]
Fred K. Walker, U.S. Department of the Air Force, FL [U]
Martin H. Workman, The Viking Corporation, MI [M]
Kevin M. Wypychoski, Precision Mechanical Services,
Inc., CT [IM]

John E. Loehle, U.S. Air National Guard, MD [U]
(Alt. to F. K. Walker)

Terry Schultz, Code Consultants, Inc., MO [SE]
(Alt. to D. J. Burkhart)

Robert J. Tabet, U.S. Department of the Navy, VA [E]
(Alt. to J. A. Simone)

Robert Vincent, Shambaugh & Son, L.P., IN [M]
(Alt. to S. Enides)

Alison J. Wakelin, Hughes Associates, Inc., MD [SE]
(Alt. to J. L. Scheffey)

This list vepresents the membership at the time the Committee was balloted on the final text of this edition. Since that time,
changes in the membership may have occurred. A key to classifications is found at the back of the document.

NOTE: Membership on a committee shall not in and of itself constitute an endorsement of the Association or
any document developed by the committee on which the member serves.

Committee Scope: This Committee shall have primary responsibility for documents on fire safety for the
construction and protection at airport facilities involving construction engineering but excluding airport

fixed fueling systems.

@ 2011 Edition

details: NFPA 409 2011

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/nfpa-409-2011
http://www.avadocuments.com/doc/nfpa-409-2011

CONTENTS 409-3
Contents
Chapter 1 Administration ........................c. 409- 5 Chapter 7 Protection of Group II Aircraft
1.1 SCOPE evineiiiiieiiecie e 409- 5 Hangars ..........ccoooiiiiii, 409-16
1.2 PUIPOSE cevevieeeeieeeeeeeeeeeeeeeeeeea 409- 5 7.1 General ......cooiiiiiiiiiiiii e 409-16
- _ 7.2 Closed-Head Water Sprinkler System for
1.3 Equivalency .........ccooooviiiiiiiiiniin.., 409- 5 P Y
14  New Technology 409- 5 Aircraft Storage and Servicing Areas ........ 409-16
15  Units 409- 5 7.3 Foam Concentrate — General ............... 409-17
7.4  Low-Expansion Foam System ................. 409-17
Chapter 2 Referenced Publications ................... 409- 5 7.5 High-Expansion Foam System ................ 409-18
2.1 General ......cooeiiiiiiiiiiiiiiii 409- 5 7.6 glosed-Head Foam-Water Sprinkler 40918
2.2 NFPA Publications .............cocooeevennne. 409- 5 YSIEIM Lo -
2.3 Other Publications .............ccoceceuunernnn.. 409- 6 3'7 Detection and Actuation Systems ............ :gz_}z
94  References for Extracts in Mandatory .8 Water Supply .......oooviiiiiiii —
SECtions ....coviviiiiiiiiiii —
cctions 409- 6 Chapter 8 Group III Aircraft Hangars ................ 409-19
P P g
Chapter 3 Definitions 409- 6 8.1  Construction ..........ccceceeeveiiuererinnennnnn. 409-19
31  General 409- 6 8.2 Separation and Internal Subdivisions ...... 409-19
8.2 NFPA Official Definitions .................... 409- 6 :'i Eansar Bujd\‘/“g ?“.Sters """"""""""" igg‘;g
3.3 General Definitions ..........c.coceeeeneenneen. 409- 6 ' catng and VERUIAtNg ooverrereereseeess B
8.5  Lighting and Electrical Systems .............. 409-20
Chapter 4 Aircraft Hangar Groups ................... 409— 7 8.6  Lightning Protection ...........cccceeeeeunnn... 409-20
4.1  Aircraft Hangar Classification ................ 409- 7 8.7 E(;Jlrougd_lng Facilities for Static 40920
CCLICIty wevnviiiiiiii —
Chapter 5 Construction of Group I and Group 8.8  Exitand Access Requirements ............... 409-20
II Aircraft Hangars .......................... 409- 7 8.9  Fire Protection for Group III Hangars ..... 409-20
5.1  Types of Construction .............c.c.ccouueee. 409- 7
5.2 Internal Separations ................cooceunnn. 409- 7 Chapter 9 - Group _IVAlrcraft Hangars .....coooovne. 233_21
5.3  Clear Space Distance Requirements g; IConstrulcglon U 409—31
Around Hangars .............eceeeeeeeeeeeeennnns 409- 8 : DLErnal SCPATALIONS .o.vvvevveeineeireneeenes -
5.4 FlOOIS ..ooovviiiiiiiiiiiiiiiiiiiiiii 409- 8 9.3 I(illear Space Distance Around 409-91
5.5 ROOES voeerereirieseeiseeeeiesieseeeeseeneeens 409- 8 B ovr e -
O,O ) 9.4  Aprons and FIoOrs ...........ccceeeiiiiiinnnin. 409-21
5.6  Primary Structural Steel Columns 95 D 409-91
Supporting the ROOL « oo 409_ 8 . L0 10 ) 1 O —
57 Doors ... 409- 9 9.6 CUITAINS .eevvnieriiiiiieeiie e eeiaes 409-21
5.8  Curtains .........coeeeeeeviiiiiiiiniiiineiinn. 409- 9 9.7 Landing Gear Pits, Ducts, and Tunnels ... 409-21
59  Landing Gear Pits, Ducts, and Tunnels .... 409— 9 gg Exp‘osed Inftfl;rlor Insulztlon .................. 409-22
5.10 Exposed Interior Insulation .................. 409- 9 ' Hzin:rg;l(())orsprons an 409-99
5.11 Drainage of Aprons and Hangar Floors .... 409— 9 910 Heatging and Ventllaung ....................... 409-99
. H‘eati.ng and Ventilafing """""""""""" 409-10 9.11 Lighting and Electrical Systems .............. 409-22
5.13 Lighting and Electrical Systems .............. 409-10 9.12  Grounding Facilities for Static
5.14  Lightning Protection ...........ocooonienn. 409-10 EICCITICHLY +ovvavereerereesieseeeeieesseieeseinns 409-22
515  Grounding Facilities for Static 9.13 Exit and Access Requirements  ............... 409-22
ElectricCity e..vevuveiniiiniiiniiiniinciineneann. 409-10 014 Fire Protection for Membrane-
5.16 Exit and Access Requirements ................ 409-11 Covered Rigid-Steel-Frame-Structure
5.17  Draft CUrtaing .......ccceeevueerneerneenneennenn. 409-11 Hangars «...c..veeevieviiiiiiiiiiieieceeen, 409-22
Chapter 6 Protection of Group I Aircraft Chapter 10 Paint Hangars ......................coooeuee. 409-25
Hangars ..................... 409-11 10.1  CONSEIUCHON vevviiieieeeeeiiiiiiiceeeeeaanns 409-25
6.1 General ... 409-11 10.2  Fire Protection ........ccccevveveiirinnennnnnnnnns 409-26
6.2  Fire Protection SyStems ...........c.ceeeevunees 409-11 10.3  Ventilation ...........ccoveeunveiniiineenneenneenn. 409-26
6.3  Wheeled and Portable Extinguishers ....... 409-16 10.4 Electrical Equipment ...............ccccooueeen. 409-26
6.4  Protection System Alarms ..................... 409-16 10.5  Operations ...........eeeeeeuneerneenneenneennenn. 409-26

Full document details: NFPA 409 2011

Documents

2011 Edition ek
Document%ﬁ%r’fng Hub


http://www.avadocuments.com/doc/nfpa-409-2011
http://www.avadocuments.com/doc/nfpa-409-2011

409-4 AIRCRAFT HANGARS
Chapter 11 Periodic Inspection and Testing ........ 409-26 12.6  Spray Application of Flammable and
11.1  Fire Protection Systems ................c....... 409-26 Combustible Liquids .............ccciiiin 409-28
12.7 Portable Extinguishers ......................... 409-28
Chapter 12 Unfueled Aircraft Hangars .............. 409-26 12.8 Protection System Alarms ..................... 409-28
12,1 General ......ooooevviiiiiiiiiiiiiii 409-26 )
12.2  CONSIUCHON .vevviiiiiieeeeiiiiiiieeeeeeeaas 409-26 Annex A Explanatory Material ......................... 409-28
12.3  Lighting and Electrical Systems .............. 409-26 Annex B Building Construction Types ............... 409-35
12.4  Grounding Facilities for Static
EIECHICIY +oveveeriviiiiiieneeeeeeeiiiiiii e 409-27 Annex C  Informational References ................... 409-36
12.5 Protection of Unfueled Aircraft
Hangars «......couveeviiiniiiiiiiiiiciieeanes 409-27 INAEX eoniiniiiiiiieii e 409-38

\

@ 2011 Edition

Full document details: NFPA 409 2011

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/nfpa-409-2011
http://www.avadocuments.com/doc/nfpa-409-2011

REFERENCED PUBLICATIONS

409-5

NFPA 409
Standard on

Aircraft Hangars

2011 Edition

IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers. These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and Dis-
claimers Concerning NFPA Documents.” They can also be obtained
on request from NFPA or viewed at www.nfpa.org/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, table, or figure in which the
change occurred. These rules are included as an aid to the
user in identifying changes from the previous edition. Where
one or more complete paragraphs have been deleted, the de-
letion 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 style 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 in
Chapter 2 and Annex C.

Chapter 1 Administration

1.1 Scope.

1.1.1 This standard contains the minimum requirements for
the proper construction of aircraft hangars and protection of
aircraft hangars from fire.

1.1.2 This standard applies only to buildings or structures
used for aircraft storage, maintenance, or related activities.
Other uses within an aircraft hangar shall be protected in ac-
cordance with other applicable NFPA Standards.

1.2* Purpose. The purpose of this standard is to provide a
reasonable degree of protection from fire for life and property
in aircraft hangars, based on sound engineering principles,
. test data, and field experience.

1.3 Equivalency. Nothing in this standard is intended to pre-
vent the use of systems, methods, or devices of equivalent or
superior quality, strength, fire resistance, effectiveness, dura-
bility, and safety over those prescribed by this standard.

1.3.1 Technical documentation shall be submitted to the au-
thority having jurisdiction to demonstrate equivalency.

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

Full document details: NFPA 409 2011

1.4 New Technology.

1.4.1 Nothing in this standard shall be intended to restrict
new technologies or alternate arrangements, provided the
level of safety prescribed by this standard is not lowered.

1.4.2 Materials or devices not specifically designated by this
standard shall be utilized in complete accord with all condi-
tions, requirements, and limitations of their listings.

1.5 Units.

1.5.1 Metric units of measurement in this standard are in
accordance with the modernized metric system known as the
International System of Units (SI).

1.5.1.1 The units are listed in Table 1.5.1.1 with conversion
factors.

Table 1.5.1.1 Metric Units of Measurement

Name of Unit Unit Symbol Conversion Factor
Liter L 1gal=3.785L
Millimeter mm lin. =254 mm
Meter m 1 ft=0.305m
Kilogram kg 11b (mass) = 0.454 kg
Degree Celsius °C (5/9)(°F-32) =°C
Bar bar 1 psi = 0.0689 bar

1.5.1.2 If a value for measurement as given in this standard is
followed by an equivalent value in other units, the first stated is
to be regarded as the requirement.

1.5.1.3 A given equivalent value can be considered approxi-
mate.

1.5.2 The conversion procedure for the SI units is to multiply
the quantity by the conversion factor and then round the re-
sult to the appropriate number of significant digits.

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, Quincy, MA 02169-7471.

NFPA 10, Standard for Portable Fire Extinguishers, 2010 edition.

NFPA 11, Standard for Low-, Medium-, and High-Expansion
Foam, 2010 edition.

NFPA 13, Standard for the Installation of Sprinkler Systems, 2010
edition.

NFPA 14, Standard for the Installation of Standpipe and Hose
Systems, 2010 edition.

NFPA 15, Standard for Water Spray Fixed Systems for Fire Protec-
tion, 2007 edition.

NFPA 16, Standard for the Installation of Foam-Water Sprinkler
and Foam-Water Spray Systems, 2007 edition.

NFPA 20, Standard for the Installation of Stationary Pumps for
Fire Protection, 2010 edition.

NFPA 24, Standard for the Installation of Private Fire Service
Mains and Their Appurtenances, 2010 edition.
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NFPA 25, Standard for the Inspection, Testing, and Maintenance
of Water-Based Fire Protection Systems, 2011 edition.

NFPA 30, Flammable and Combustible Liquids Code, 2008
edition.

NFPA 31, Standard for the Installation of Oil-Burning Equip-
ment, 2006 edition.

NFPA 33, Standard for Spray Application Using Flammable or
Combustible Materials, 2011 edition.

NFPA 54, National Fuel Gas Code, 2009 edition.

NFPA 58, Liquefied Petroleum Gas Code, 2011 edition.

NFPA 69, Standard on Explosion Prevention Systems, 2008
edition.

NEPA 70°, National Electrical Code®, 2011 edition.

NFPA 72°, National Fire Alarm and Signaling Code, 2010 edition.

NFPA90A, Standard for the Installation of Air-Conditioning and
Ventilating Systems, 2009 edition.

NFPA 90B, Standard for the Installation of Warm Air Heating
and Air-Conditioning Systems, 2009 edition.

NFPA 91, Standard for Exhaust Systems for Air Conveying of
Vapors, Gases, Mists, and Noncombustible Particulate Solids, 2010
edition.

NFPA 101, Life Safety Code®, 2009 edition.

NFPA 220, Standard on Types of Building Construction, 2009
edition.

NFPA 410, Standard on Aircraft Maintenance, 2010 edition.

NFPA 415, Standard on Airport Terminal Buildings, Fueling
Ramp Drainage, and Loading Walkways, 2008 edition.

NFPA 701, Standard Methods of Fire 'lests for Flame Propagation
of Textiles and Films, 2010 edition.

NFPA 780, Standard for the Installation of Lightning Protection
Systems, 2011 edition.

2.3 Other Publications.

2.3.1 ASTM Publications. ASTM International, 100 Barr Har-
bor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959.

ASTM G 155, Standard Practice for Operating Xenon Arc Light
Apparatus for Exposure of Non-Metallic Materials, 2006.

2.3.2  Merriam-Webster’s Collegiate Dictionary, 11th edition,
Merriam-Webster Ave., Springfield, MA. 2003.

2.4 References for Extracts in Mandatory Sections.

NFPA 13, Standard for the Installation of Sprinkler Systems, 2010
edition.

NFPA 15, Standard for Water Spray Fixed Systems for Fire Protec-
tion, 2007 edition.

NFPA 16, Standard for the Installation of Foam-Water Sprinkler
and Foam-Water Spray Systems, 2007 edition.

NFPA 221, Standard for High Challenge Fire Walls, Fire Walls,
and Fire Barrier Walls, 2009 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. Merriam-Webster’s Collegiate
Dictionary, 11th edition, shall be the source for the ordinarily
accepted meaning.

3.2 NFPA Official Definitions.

3.2.1* Approved. Acceptable to the authority having juris-
diction.

\
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3.2.2*% Authority Having Jurisdiction (AHJ). An organization,
office, or individual responsible for enforcing the require-
ments of a code or standard, or for approving equipment,
materials, an installation, or a procedure.

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

3.2.4 Shall. Indicates a mandatory requirement.

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

3.2.6 Standard. A document, the main text of which contains
only mandatory provisions using the word “shall” to indicate
requirements and which is in a form generally suitable for
mandatory reference by another standard or code or for adop-
tion into law. Nonmandatory provisions shall be located in an
appendix or annex, footnote, or fine-print note and are not to
be considered a part of the requirements of a standard.

3.3 General Definitions.

3.3.1 Aircraft Access Door. Any opening through which any
portion of the aircraft is passed to gain entry to the hangar.

3.3.2% Aircraft Hangar. A building or other structure inside
any part of which aircraft are housed.

3.3.3% Aircraft Storage and Servicing Area. That part of a han-
gar normally used for the storage and servicing of one or more
aircraft, not including any adjacent or contiguous areas or
structures, such as shops, storage areas, and offices.

3.3.4 Calculation Method.

3.3.4.1 Demand Calculation Method. Hydraulic calculation
procedure for determining the minimum theoretical flow
and pressure required to produce a minimum specified
total discharge from a specific configuration of piping and
discharge devices.

3.3.4.2 Supply Calculation Method. Hydraulic calculation
procedure for determining the maximum theoretical flows
and pressures in a system with a specific configuration of
piping and discharge devices supplied by a water distribu-
tion system.

3.3.5 Detection System. A system consisting of detectors; con-
trols; control panels; automatic and manual actuating mecha-
nisms; all wiring, piping, and tubing; and all associated equip-
ment that is used to actuate an extinguishing system.

3.3.6 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. [221, 2009]

3.3.7 Foam-Water Deluge System. A foam-water sprinkler sys-
tem employing open discharge devices, which are attached to a
piping system that is connected to a water supply through a valve
that is opened by the operation of a detection system, which is
installed in the same areas as the discharge devices. When this
valve opens, water flows into the piping system and discharges
from all discharge devices attached thereto. [16, 2007]

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/nfpa-409-2011
http://www.avadocuments.com/doc/nfpa-409-2011

CONSTRUCTION OF GROUP I AND GROUP II AIRCRAFT HANGARS

409-7

3.3.8 Gross Wing Area. See 3.3.17, Wing Area.

3.3.9 Hangar Building Cluster. A group of buildings with
more than one area for the storage and servicing of aircraft
and all attached or contiguous structures, or structures not
separated as specified in 8.3.1 of this standard, as appropriate.

3.3.10 Hangar Fire Area. An area within an aircraft hangar
subject to loss by a single fire because of lack of internal sub-
divisions as specified in Section 5.2 or 8.2 of this standard, as
appropriate.

3.3.11 Membrane Hangar. The flexible structural fabric or
film that supports the imposed loads and transmits them to
the supporting structure. The membrane carries only tension
or shear in the plane of the membrane.

3.3.12* Paint Hangar. An aircraft hangar that is occupied pri-
marily for the application of paint or other flammable or com-
bustible liquids involving an entire aircraft or major portions
of an aircraft.

3.3.13 Single Hangar Building. A building with one area for
the storage and servicing of aircraft and any attached, adjoin-
ing, or contiguous structure, such as a lean-to, shop area, or
parts storage area not separated as specified in Section 5.2 or
8.2 of this standard, as appropriate.

3.3.14 Tail Height. The maximum tail height as stated in air-
craft manufacturers’ specifications.

3.3.15 Unfueled Aircraft. An aircraft whose fuel system has
had flammable or combustible liquid removed such that no
tank, cell, or piping contains more than one-half of 1 percent
of its volumetric capacity.

3.3.16 Weathered-Membrane Material. Membrane material
that has been subjected to a minimum of 3000 hours in a weath-
erometer in accordance with ASTM G 155, Standard Practice for
Operating Xenon Arc Light Apparatus for Exposure of Non-Metallic Ma-
terials, or approved equivalent.

3.3.17 Wing Area. Total projected area of clean wing (no pro-
jecting flaps, slats, and other items), including all control sur-
faces and the area of the fuselage bounded by the leading and
trailing edges projected to the centerline (inapplicable to
slender-delta aircraft with extremely large leading-edge sweep-
angle). Net area excludes projected areas of fuselage, nacelles,
and other items.

Chapter 4 Aircraft Hangar Groups

4.1 Aircraft Hangar Classification. For the purposes of this
standard, aircraft hangars shall be classified as specified in
4.1.1 through 4.1.4.

4.1.1 Group I Aircraft Hangar. A Group I aircraft hangar shall
have at least one of the following features and operating con-
ditions:

(1) An aircraft access door height over 8.5 m (28 ft)

(2) Asingle fire area in excess of 3716 m® (40,000 ft%)

(3) Provision for housing an aircraft with a tail height over 8.5 m
(28 ft)

4.1.2 Group II Aircraft Hangar. A Group II aircraft hangar
shall have both of the following features:

(1) An aircraft access door height of 8.5 m (28 ft) or less
(2) Asingle fire area for specific types of construction in ac-
cordance with Table 4.1.2

Full document details: NFPA 409 2011

Table 4.1.2 Fire Areas for Group II Aircraft Hangars

Single Fire Area (Inclusive)

Type of Construction m? £t
Type I (443) and (332) 2,787-3,716  30,001-40,000
Type II (222) 1,858-3,716  20,001-40,000

Type II (111), Type III (211), 1,394-3,716
and Type IV (2HH)

15,001-40,000

Type II (000) 1,115-3,716  12,001-40,000
Type IIT (200) 1,115-3,716  12,001-40,000
Type V (111) 743-3,716 8,001-40,000
Type V (000) 465-3,716 5,001-40,000

4.1.3* Group III Aircraft Hangar. A Group III hangar shall
have both of the following features:

(1) An aircraft access door height of 8.5 m (28 ft) or less

(2) A single fire area that measures up to the maximum
square footage permitted for specific types of construc-
tion in accordance with Table 4.1.3

Table 4.1.3 Maximum Fire Areas for Group III Aircraft
Hangars

Maximum Single Fire Area

Type of Construction m? ft?

Type I (443) and (332) 2,787 30,000
Type II (222) 1,858 20,000
Type II (111), Type III (211), 1,394 15,000

and Type IV (2HH)

Type II (000) 1,115 12,000
Type III (200) 1,115 12,000
Type V (111) 743 8,000
Type V (000) 465 5,000

4.1.4 Group IV Aircraft Hangar. A Group IV aircraft hangar
shall be a structure constructed of a membrane-covered rigid
steel frame.

Chapter 5 Construction of Group I and Group II
Aircraft Hangars

5.1 Types of Construction.

5.1.1* Group I hangars shall be either Type I or Type II con-
struction in accordance with NFPA 220. Group II hangars shall
be constructed of any of the types of construction specified in
NFPA 220 or any combination thereof.

5.1.2* Mezzanines, tool rooms, and other enclosures within
aircraft storage and servicing areas shall be constructed of
noncombustible material or limited-combustible material as
defined in NFPA 220 in all hangars except those of Type V
(111) and (000) construction.

5.2 Internal Separations.

5.2.1*% Where aircraft storage and servicing areas are subdi-
vided into separate fire areas, the separation shall be by a fire
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wall having not less than a 3-hour fire resistance rating. Any open-
ings in such fire walls communicating directly between two air-
craft storage and servicing areas shall be provided with a listed
3-hour fire door or 3-hour shutter actuated from both sides of the
wall. Where areas are of different heights, the tallest wall shall
have a fire resistance rating of not less than 3 hours.

5.2.2 Where two or more aircraft storage and servicing areas
constituting separate fire areas are separated by continuous
offices, shops, and parts storage areas, one of the two walls
between the aircraft storage and servicing areas and the of-
fices, shops, and parts storage areas shall comply with 5.2.1.
The other wall shall comply with 5.2.3.

5.2.3% Partitions and ceilings separating aircraft storage and
servicing areas from all other areas, shops, offices, and parts
storage areas shall have at least a 1-hour fire resistance rating
with openings protected by listed fire doors or shutters having
a minimum fire resistance rating of 45 minutes.

5.2.4 Where a storage and servicing area has an attached, ad-
joining, or contiguous structure, such as a lean-to, shop, office, or
parts storage area, the wall common to both areas shall have at
least a 1-hour fire resistance rating, with openings protected by
listed fire doors having a minimum fire resistance rating of 45
minutes and actuated from both sides of the wall.

5.3 Clear Space Distance Requirements Around Hangars.

5.3.1 Precautions shall be taken to ensure ready access to
hangars from all sides. Separation shall be provided to reduce
fire exposure between buildings. The clear spaces specified in
Table 5.3.1 shall not be used for the storage or parking of
aircraft or concentrations of combustible materials, nor shall
buildings of any type be erected therein.

Table 5.3.1 Clear Space Distances for Single Hangar
Buildings

Minimum Separation Required

Type of Construction m ft
Type I (443) and (332) 15 50
Type II (222) 15 50
Type IT (111), Type III 15 50

(211), and Type IV

(2HH)
Type II (000) 15 50
Type III (200) 15 50
Type V (111) and (000) 23 75

5.3.2 For single hangar buildings, the clear space distances
specified in Table 5.3.1 shall be maintained on all sides of the
single hangar. Where mixed types of construction are in-
volved, the less fire-resistant type of construction shall be used
to determine the clear space required.

5.3.2.1 Where both exposing walls and openings therein of
adjacent single hangar buildings have a minimum fire resis-
tance rating of at least 3 hours, no minimum separation dis-
tance shall be required.

5.3.2.2 Where the exposing wall and any openings therein of
one hangar have a minimum fire resistance rating of at least 2
hours, the minimum separation distance shall be permitted to be
reduced to notless than 7.5 m (25 ft) for single hangar buildings.
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5.3.2.3* Where the exposing walls of both buildings have a mini-
mum fire resistance rating of at least 2 hours, with all windows
protected by listed glass in fixed steel sash having a minimum fire
resistance rating of 45 minutes, with outside sprinkler protection
and each doorway protected with one automatically operated
listed fire door having a minimum fire resistance rating of
1% hours, the clear space distance shall be permitted to be re-
duced to notless than 7.5 m (25 ft) between single hangar build-
ings. Under such conditions, the glass area in the exposing walls
shall be not more than 25 percent of the wall area.

5.4 Floors.

5.4.1 The surface of the grade floor of aircraft storage and
servicing areas, regardless of type of hangar construction, shall
be noncombustible and above the grade of the approach or
apron at the entrance to the hangar.

5.4.2*% The floors of adjoining areas that pose flammable or
combustible liquid spill hazards and that connect with aircraft
storage and servicing areas shall be noncombustible and shall
be designed to prevent a spill from entering the aircraft stor-
age and servicing area.

5.4.3 Floor openings in multistoried sections of hangars shall
be enclosed with partitions or protected with construction
having a fire resistance rating not less than that required for
the floor construction where the opening is made.

5.5 Roofs.

5.5.1%* Roof coverings shall be of an approved type of tile, slate,
metal, or asphalt shingle or of built-up roofing finished with
asphalt, slate, gravel, or other approved material. Roof cover-
ings shall be listed as Class A or Class B.

5.5.2 Where insulated metal deck assemblies are used, they
shall meet or exceed FM Class 1 or UL Fire Classified ratings.

5.5.3% Spaces under roofs, created where suspended ceilings
are provided in aircraft storage and servicing areas, shall be
cut off from the area below so that the space cannot be used
for storage or other occupancy. The space shall be provided
with ventilation louvers to ensure air circulation therein.

5.6 Primary Structural Steel Columns Supporting the Roof.

5.6.1 In aircraft storage and servicing areas, protection of
columns shall be required in accordance with Section 5.6.

5.6.2 All columns of the aircraft storage and servicing areas
shall be made fire resistant using listed materials and methods
to provide a fire-resistive rating of not less than 2 hours.

5.6.2.1 All fire-resistant materials used to protect columns
shall be of the type that resists damage from discharge of the
fixed fire protection system.

5.6.3* Fixed water or foam-water systems or additional dis-
charge devices as an extension of the overhead system shall be
permitted to be used in lieu of a 2-hour fire resistance rating, if
such systems are designed specifically to protect the columns.
Overspray from overhead sprinklers to protect columns shall
not be permitted.

5.6.3.1 Distances between discharge devices vertically shall
not exceed 3 m (10 ft).

5.6.3.2 The use of discharge devices with any nominal
K-factor for column protection shall be permitted.
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5.6.3.3 Alisted strainer shall be provided on the supply side
of discharge devices with nominal K-factors of less than K-40
(K-2.8). [13:8.3.4.1(3)]

5.6.3.4% Vertical structural steel members shall be protected
by discharge devices and piping of such size and arrangement
as to dischar%e a net rate of not less than 10.2 (L/min)/m?
(0.25 gpm/ft*) over the wetted area. [15:7.4.3.4]

5.6.3.5 Discharge devices for the protection of columns
within the remote area of the overhead sprinkler systems shall
be included in the calculations for the overhead system.

5.6.4 All fire-resistant materials used to protect structural
steel columns shall be of a type that resists damage from dis-
charge of the fixed fire protection system.

5.7 Doors.

5.7.1 Hangar doors that accommodate aircraft shall be con-
structed of noncombustible or limited-combustible materials
where hangars are of any Type I or Type II construction as
specified in 5.1.1.

5.7.2 The power source for hangar doors shall operate on inde-
pendent circuits and shall not be de-energized when the main
disconnect switches for general hangar power are shut off.

5.7.3* Vertical traveling doors shall be counterbalanced, and
horizontal slide or accordion-type doors shall be arranged so
that the doors can be opened through manual or auxiliary
operation.

5.7.4* In areas where freezing temperatures occur, door
tracks or the bottom edges of doors shall be protected by heat-
ing coils or equivalent means to prevent ice formation that has
the potential to prevent or delay operation.

5.8 Curtains. Where curtains are used to enclose a work area,
they shall be of a listed flame-retardant type.

5.9 Landing Gear Pits, Ducts, and Tunnels.

5.9.1% Landing gear pits, ducts, and tunnels located below
floor level shall be designed on the premise that flammable
liquids and vapor will be present at all times. Materials and
equipment shall be impervious to liquids and shall be fire re-
sistant or noncombustible.

5.9.2 Electrical equipment for all landing gear pits, ducts,
and tunnels located below hangar floor level shall be ap-
proved for use in Class I, Division 1, Group D hazardous loca-
tions in compliance with Article 501 of NFPA 70.

5.9.3 All landing gear pits, ducts, and tunnels shall be pro-
vided with a positive mechanical exhaust ventilation system
capable of providing a minimum rate of five air changes per
hour during daily operations and be designed to discharge
externally to the hangar.

5.9.4 Upon the detection of flammable vapors, the ventila-
tion system shall be capable of providing a minimum ventila-
tion rate of 30 air changes per hour for the landing gear pit
and all associated ducts or tunnels.

5.9.5% The ventilation system shall be controlled by an ap-
proved continuous-reading combustible gas-analyzing system
that is arranged to operate the ventilation system at the rate
specified in 5.9.4 automatically upon detection of a specified
flammable vapor concentration that is below the lower flam-
mable limit (LFL). The detection system shall have sensors
located throughout all ducts and tunnels.

Full document details: NFPA 409 2011

5.9.6 Because entry of fuel, oil, and water into landing gear pits
is inevitable, drainage or pumping facilities shall be provided.

5.9.6.1 Water-trapped vapor seals and separator fuel traps
shall be provided.

5.9.6.2 Where automatic pumping facilities are necessary,
they shall be listed for use with aviation fuel and water.

5.9.6.3 The drainage shall be fully enclosed pipe runs if
drainage is routed through ventilation or access tunnels to
external discharge points.

5.9.7* Explosion protection shall be provided in landing gear
pits, communicating ducts, and tunnel areas in the form of
pressure-relief venting or by a listed explosion prevention sys-
tem installed in accordance with NFPA 69.

5.9.8% An approved fire protection system shall be installed to
protect each pit unless the hangar fire protection required by
either Chapter 6 or Chapter 7 is designed to protect each pit.

5.10 Exposed Interior Insulation. Exposed interior insulation
attached to walls and roofs in an aircraft storage or servicing
area shall comply with the requirements of NFPA 101 special
provisions for aircraft storage hangars and interior wall and
ceiling finish criteria.

5.11 Drainage of Aprons and Hangar Floors.
5.11.1 Apron Drainage.

5.11.1.1 The apron or approach at the entrance to the han-
gar shall slope away from the hangar with a minimum grade of
0.5 percent (1:200) for the first 15 m (50 ft).

5.11.1.2 Ramps used for aircraft fueling adjacent to hangar
structures shall comply with NFPA 415.

5.11.1.3 In establishing locations for nearby aircraft parking,
consideration shall be given to the drainage pattern of the
apron.

5.11.2 Hangar Floor Trench Drainage.

5.11.2.1 In aircraft storage and servicing areas of hangars,
floor trench drainage in accordance with 5.11.2.2 through
5.11.2.12 shall be provided.

5.11.2.2* Floor trench drainage systems shall be provided to
restrict the spread of fuel in order to reduce the fire and ex-
plosion hazards from fuel spillage.

5.11.2.3 Trench drainage systems shall be designed to reduce
fire and explosion hazards within the systems to the maximum
extent by the use of noncombustible underground piping and
by routing trench drainage as directly as possible to a safe
outside location. Such systems shall be designed with traps or
be provided with ventilation to prevent vapor mixtures from
forming within the underground trench drainage system.

5.11.2.4* Trench drainage systems in aircraft storage or servic-
ing areas shall be designed and constructed so that they have a
capacity large enough to prevent buildup of flammable liquids
and water over the drain inlet when all fire protection systems
and hose streams are discharging at the design rate.

5.11.2.5 The pitch of the floor shall be a minimum of 0.5 per-
cent. The floor pitch provided shall be calculated, taking into
consideration the towing requirements of the aircraft and the
factors of aircraft weight, balance checking, and maintenance.

5.11.2.6 Each trench drainage system shall be calculated sepa-
rately, taking into consideration the maximum rated discharge
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based on the supply calculation method for the fire protection
systems and hose lines.

5.11.2.7 The size of trench drainage piping shall be determined
by the hydraulic demands placed on the system throughout its
length.

5.11.2.8 Curbs, ramps, or drains shall be provided at all open-
ings from aircraft storage and servicing areas, or the slope of
the floor shall be such so as to prevent the flow of liquids
through openings.

5.11.2.9 Pits for service facilities, such as for compressed air,
electrical outlets, and so forth, shall drain into the floor trench
drainage system.

5.11.2.10  Oil separators shall be provided for the trench
drainage systems serving all aircraft storage and servicing ar-
eas. These separators shall be permitted to serve each hangar
trench drainage system or a group of hangar trench drainage
systems or be installed as part of a general airport trench
drainage system.

5.11.2.11 In aircraft storage and servicing areas protected by
water sprinkler systems or foam-water systems, a bypass shall
be provided around the separator to allow for emergency di-
rect disposal of water and flammable liquids. Separator sys-
tems shall discharge flammable liquid products to a tank, cis-
tern, or sump located away from any exposures.

5.11.2.12 Grates and drain covers shall support the point
loading of the heaviest type aircraft or equipment to be
housed in the hangar. Grates and covers shall be removable to
facilitate cleaning and flushing.

5.12 Heating and Ventilating.

5.12.1* Heating, ventilating, and air-conditioning equipment
shall be installed, as applicable, in accordance with NFPA 90A,
NFPA 31, NFPA 54, NFPA 90B, and NFPA 58.

5.12.2 In aircraft storage and servicing areas, no heating, ven-
tilating, and air-conditioning equipment employing an open
flame or glowing element shall be installed, other than as pro-
vided for in 5.12.5.

5.12.3 In aircraft storage and servicing areas, hangar heating
plants that are fired with gas, liquid, or solid fuels not covered
under 5.12.5 and that are notlocated in a detached building shall
be located in a room separated from other parts of the hangar by
construction having at least a 1-hour fire resistance rating.

5.12.3.1 This separated room shall not be used for any other
hazardous purpose or combustible storage and shall have no
direct access from the aircraft storage or servicing area.

5.12.3.2 Openings in the walls of such rooms communicating
with other portions of the hangar shall be restricted to those
necessary for ducts or pipes.

5.12.3.3 Penetrations of the 1-hour fire resistance-rated en-
closure shall be firestopped with an approved material in-
stalled and capable of maintaining the required fire resistance
rating for the enclosure.

5.12.3.4 Each such duct shall be protected with a listed auto-
matic fire damper or door.

5.12.3.5 All air for combustion purposes entering such sepa-
rated rooms shall be drawn from outside the building.

5.12.4* In aircraft storage and servicing areas, heating, venti-
lating, and air-conditioning systems employing recirculation
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of air within aircraft storage and servicing areas shall have re-
turn air openings not less than 3 m (10 ft) above the floor.
Supply air openings shall not be installed in the floor and shall
be at least 152 mm (6 in.) from the floor measured to the
bottom of the opening.

5.12.4.1 Where automatic fire protection systems are in-
stalled in aircraft storage and servicing areas, fans for furnace
heating systems shall be arranged to shut down automatically
by means of the operation of the interior automatic fire pro-
tection system.

5.12.4.1.1 One or more manual fan shutoff switches shall be
provided.

5.12.4.1.2 Shutoff switches shall be accessible and clearly
placarded.

5.12.5 Suspended or Elevated Heaters.

5.12.5.1 In aircraft storage and servicing areas, listed electric,
gas, or oil heaters shall be permitted to be used if installed as
specified in 5.12.5.2 through 5.12.5.4.

5.12.5.2 In aircraft storage and servicing areas, heaters shall
be installed at least 3 m (10 ft) above the upper surface of
wings or of the engine enclosures of the highest aircraft that
are capable of being housed in the hangar. The measurement
shall be made from the wing or engine enclosure, whichever is
higher from the floor, to the bottom of the heater.

5.12.5.3 In shops, offices, and other sections of aircraft han-
gars communicating with aircraft storage or servicing areas,
the bottom of the heaters shall be installed not less than 2.4 m
(8 ft) above the floor.

5.12.5.4 In all hangars, suspended or elevated heaters shall
be located in spaces where they shall not be subject to injury by
aircraft, cranes, movable scaffolding, or other objects. Provi-
sions shall be made to ensure accessibility to suspended heat-
ers for recurrent maintenance purposes.

5.12.6 Where a mechanical ventilating system is employed in
hangars or shops, the ventilating system shall be installed in
accordance with NFPA 90A.

5.12.7 Where blower and exhaust systems are installed for
vapor removal, the systems shall be installed in accordance
with NFPA 91.

5.13 Lighting and Electrical Systems.
5.13.1 Aurtificial lighting shall be restricted to electric lighting.

5.13.2* Electrical services shall be installed in compliance with
the provisions for aircraft hangars contained in Article 513 of
NFPA 70.

5.13.3 In aircraft storage and servicing areas, main distribu-
tion panels, metering equipment, and other electrical equip-
ment shall be located in a room separated from the aircraft
storage and servicing areas by a partition having at least a
1-hour fire resistance rating. The partition shall not be pen-
etrated except by electrical raceways, which shall be protected
by approved sealing methods maintaining the same fire resis-
tance rating as the partition.

5.14* Lightning Protection. Where provided, lightning protec-
tion shall be installed in accordance with NFPA 780.

5.15 Grounding Facilities for Static Electricity.

5.15.1% Aircraft storage and servicing areas, shall be provided
with grounding facilities for removal and control of static electri-
cal accumulations on aircraft while aircraft are stored or under-
going servicing in a hangar in accordance with 5.15.2 and 5.15.3.
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5.15.2 Floor-grounding receptacles shall be provided and shall
be either grounded through individual driven electrodes or elec-
trically bonded together in a grid system and the entire system
grounded to underground metal piping, such as cold water pip-
ing, or driven electrodes. Where driven electrodes are used, they
shall consist of 15.9 mm (% in.) diameter or larger metal rods
driven at least 1.5 m (5 ft) into the ground. Floor-grounding re-
ceptacles shall be designed to minimize the tripping hazard.

5.15.3* Grounding wires shall be bare or insulated and of a
gauge that is satisfactorily durable to withstand mechanical
strains and usage.

5.16 Exit and Access Requirements.

5.16.1 Means of egress from the aircraft hangar shall comply
with NFPA 101.

5.16.2 Aisles and clear space shall be maintained to ensure
access to sprinkler control valves, standpipe hose, fire extin-
guishers, and other fire protection equipment.

5.17* Draft Curtains.
5.17.1 Draft curtains shall be required in Group I hangars.

5.17.2 Draft curtains shall be required in Group II hangars
only where foam-water deluge sprinkler systems are provided
per the requirements of 6.1.1(1).

5.17.3* Draft curtain areas shall be around each roof/ceiling
fire suppression system and subdivided such that a single draft
curtain area shall not exceed 697 m? (7500 ft?). The maxi-
mum projected floor area under an individual sprinkler sys-
tem shall be in accordance with Chapters 6 and 7.

5.17.4 Where provided, draft curtains shall be constructed of
noncombustible materials not subject to disintegration or fusion
during the early stages of a fire and shall be tightly fitted to the
underside of the roof or ceiling. Any opening in draft curtains
shall be provided with self-closing doors constructed of materials
equivalent in fire resistance to the draft curtain itself.

5.17.5 Where provided, draft curtains shall extend down
from the roof or ceiling of aircraft storage and servicing areas
not less than one-eighth of the height from the floor to the
roof or ceiling. Under curved or sloping roofs extending to
grade level or close to grade level, draft curtains need not be
continued below 4.8 m (16 ft) from the floor.

5.17.6 Where provided, structural features of a building that
serve the purpose of draft curtains shall be permitted in lieu of
specially constructed draft curtains provided they meet the
dimensional requirements of 5.17.5.

Chapter 6 Protection of Group I Aircraft Hangars

6.1 General.

6.1.1 The protection of aircraft storage and servicing areas
for Group I aircraft hangars shall be in accordance with any
one of the following:

(1) Afoam-water deluge system, as specified in 6.2.2. In addi-
tion, supplementary protection systems as specified in
6.2.3 shall be provided in hangars housing single aircraft
having wing areas greater than 279 m” (3000 ).

(2) A combination of automatic sprinkler protection in accor-
dance with 6.2.4 and an automatic low-level low-expansion
foam system in accordance with 6.2.5.

Full document details: NFPA 409 2011

(3) A combination of automatic sprinkler protection in accor-
dance with 6.2.4 and an automatic low-level high-expansion
foam system in accordance with 6.2.5.

6.1.2 Group I aircraft hangar storage and service areas hous-
ing unfueled aircraft shall be provided with protection in ac-
cordance with 6.1.1 or with automatic sprinkler protection as
specified in Chapter 12.

6.1.3 Automatic sprinkler protection shall be provided inside
separate shop, office, and storage areas located inside aircraft
maintenance and servicing areas, unless they are otherwise
provided with protection in accordance with 6.1.1 or with au-
tomatic fire protection systems.

6.1.4 Each sprinkler system shall be designed and installed in
accordance with NFPA 13 and NFPA 16, as applicable, and in
accordance with the requirements of this chapter.

6.1.5 Additional protection, as specified in 6.2.9 and Sections
6.3 and 6.4, shall be provided in all Group I aircraft hangars in
addition to other protection systems required by this chapter.

6.2 Fire Protection Systems.
6.2.1 Plans and Specifications.

6.2.1.1* Before systems are installed, complete specifications
and working plans shall be drawn to scale showing all essential
details, and plans shall be easily reproducible to provide nec-
essary copies.

6.2.1.2 Information supplied in these plans and specifica-
tions shall be in accordance with NFPA 13 and shall include
the following:

(1) Design purpose of the systems
(2) Discharge densities and the period of discharge
(3) Hydraulic calculations
(4) Details of tests of the available water supply
(5) Details of proposed water supplies
(6) Detailed layout of the piping and of the detection systems
(7) Make and type of discharge devices, operating equip-
ment, and foam concentrate to be installed
(8) Location and spacing of discharge devices
(9) Pipe hanger and bracing location and installation details
(10) Location of draft curtains
(11) Accurate and complete layout of the area to be pro-
tected, including drainage layout
(12) Details of any foam concentrate, its storage and injec-
tion, and other pertinent data to provide a clear expla-
nation of the proposed design
(13) Location and spacing of supplementary or low-level
agent distributors, showing the area of coverage
(14) Installation layout of the actuation systems
(15) Detailed layout of water supply piping, agent storage,
pumping and piping, power sources, and location and
details of mechanical foam-liquid concentrate injection
equipment
6.2.2 Deluge Foam-Water Sprinkler System Design and Per-
formance.

6.2.2.1 In aircraft storage and servicing areas, each sprinkler
system shall be designed in accordance with NFPA 13 and
NFPA 16, as applicable, and in accordance with this chapter.

6.2.2.2% In aircraft storage and servicing areas, the maximum
projected floor area under an individual deluge system shall
not exceed 1394 m? (15,000 ft?).
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