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Official NFPA Definitions

Adopted Jan. 23, 1964. Where variances to these definitions are found, efforts to
eliminate such conflicts are in process.

SHALL is intended to indicate requirements.

SHOULD is intended to indicate recommendations or that which is advised
but not required.

APPROVED means acceptable to the authority having jurisdiction. The National
Fire Protection Association does not approve, inspect or certify any installations,
procedures, equipment or materials nor does it approve or evaluate testing labora-
tories. In determining the acceptability of installations or procedures, equipment
or materials, the authority having jurisdiction may base acceptance on compliance
with NFPA or other appropriate standards. In the absence of such standards,
said authority may require evidence of proper installation, procedure or use. The
authority having jurisdiction may also refer to the listings or labeling practices of
nationally recognized testing laboratories,* i.e., laboratories qualified and equipped
to conduct the necessary tests, in a position to determine compliance with ap-
propriate standards for the current production of listed items, and the satisfactory
performance of such equipment or materials in actual usage.

*Among the laboratories nationally recognized by the authorities having jurisdiction in
the United States and Canada are the Underwriters’ Laboratories, Inc., the Factory Mutual
Engineering Division, the American Gas Association Laboratories, the Underwriters’ Labora-

tories of Canada, the Canadian Standards Association Testing Laboratories, and the Canadian
Gas Association Approvals Division.

ListeEp: Equipment or materials included in a list published by a nationally
recognized testing laboratory that maintains periodic inspection of production of
listed equipment or materials, and whose listing states either that the equipment
or material meets nationally recognized standards or has been tested and found
suitable for use in a specified manner.

LaBELED: Equipment or materials to which has been attached a label of a
nationally recognized testing laboratory that maintains periodic inspection of
production of labeled equipment or materials, and by whose labeling is indicated
compliance with nationally recognized standards or the conduct of tests to determine
suitable usage in a specified manner.

AvuTHORITY HaviNg JURispicTION: The organization, office or individual re-
sponsible for “‘approving” equipment, an installation, or a procedure.

Units of Measurements

Units of measurements used here are U. 8. standard. 1 U. 8. gallon = 0.83
Imperial gallons = 3.785 liters. One foot = 0.3048 meters. One inch = 25.40
millimeters. One pound per square inch = 0.06805 atmospheres = 2.307 feet of
water. One pound = 453.6 grams.

Copyright and Republishing Rights

This publication is copyrighted © by the National Fire Protection Asso-
ciation. Permission is granted to republish in full the material herein in laws,
ordinances, regulations, administrative orders or similar documents issued by
public authorities. All others desiring permission to reproduce this material in
whole or in part shall consult the National Fire Protection Association.
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This Standard is the work of the NFPA Sectional Com-
mittee on Aircraft Hangars and Airport Facilities. This
Sectional Committee reports to the Association through the
NFPA Committee on Aviation. This edition was adopted by
the National Fire Protection Association at their 1965 Annual
Meeting held in Washington, D. C., May 17-21, and super-
sedes all previous editions. The principal parts affected deal
with floor drainage (Chapter 9), old Chapters 15 and 16 (which
have in this edition been combined into Chapter 15) dealing
with water-deluge and foam-water sprinkler systems, plus
relatively minor revisions in old Chapters 18 and 20 (now
Chapters 17 and 19) and Part F. Other necessary editorial
and reference changes have been made in this 1965 Edition.

Origin and Development of No. 409

The original fire protection recommendations for the construction
and protection of airplane hangars were published by the National
Board of Fire Underwriters in 1930 (now the American Insurance
Association). Revisions were issued by the NBFU in 1931, 1943, 1945,
and 1950. During the period 1943 until 1954, these recommendations
were published as NBFU Pamphlet No. 85.

In 1951, the National Fire Protection Association organized a Com-
mittee on Aircraft Hangars to which the National Board of Fire Under-
writers and other interested groups lent their support. The NFPA’s
first standard was adopted in 1954, and the NBFU adopted the same
text, rescinding their earlier 1950 Standard. Revisions were made in
1957 and 1958 by this NFPA Committee. In 1959, a reorganization of
the NFPA Aviation activities resulted in assigning this Standard to the
Sectional Committee on Aircraft Hangars and Airport Facilities and
the 1960, 1962, and this 1965 edition were prepared by this Committee
which reports to the Association through the NFPA Committee on
Aviation.

The NFPA Sectional Committee on Aircraft Maintenance and Ser-
vicing has under its jurisdiction development of fire safety recommen-
dations to cover aircraft maintenance operations, many of which are
carried out in hangar structures. Reference should be made to the
NFPA List of Publications and to Volume 10 of the National Fire
Codes for texts on these subjects.
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Standard on
Aircraft Hangars
NFPA No. 409 ~ 1965

PART A
INTRODUCTION
Chapter 1. Scope and Purpose

101. GENEeraL. The adequacy and usefulness of aircraft
hangars depends, to a large extent, upon the fire resistance of
their construction and the fire protection provided within the
buildings. These standards have been drafted to provide
guidance as to the proper construction and protection of air-
craft hangars and are intended to provide good practice
recommendations for the guidance of airport authorities, air-
craft owners and operators, building and fire officials and
insurance underwriters.

102. SuspivisioNs oF THis Stanparp. This standard is
divided into seven subdivisions as follows:

a. Parr A. INTRODUCTION.

b. Part B. ConsTRUCTION OF AIRCRAFT HANGARs. This
Part and Part C give recommendations for the conventional
aircraft hangar used for the storage and servicing of aircraft of
the types commonly used by airline operators, large corpora-
tions, the military and a large number of fixed based operators
at private, municipal and state owned airports. The recom-
mendations are predicated on the assumption that these hang-
ars will be used for both the storage and servicing of aircraft
and are defined not only to include the so-called community
hangars accommodating more than one aircraft of all types,
but also the hangar intended to accommodate a single large
aircraft (see “Note”), or a single turbine-powered aircraft of
any size. For hangars intended for the storage of single small
reciprocating-engine-powered aircraft, see Part F.

Nore: A large aircraft is one of more than 12,500 1bs. maximum

certificated take-off weight

¢. Parr C. PrOTECTION OF AIRCRAFT HANGARS. See re-
marks under Paragraph 102. b.

d. Parr D. WiNe or Nose Hanears. Wing or nose
hangars are buildings which provide shelter for the servicing
of aircraft without housing the aircraft aft of the trailing edge
of the wings. Wing or nose hangars may have extensive ser-
vice shops and offices incorporated within the structures.
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e. Part E. NonporTABLE AIRCRAFT Docks. Nonport-
able aircraft docks are shelters or covers for the servicing of
aircraft engines. Such docks do not house the wings nor con-
tain service shops or offices.

f. Part F. Unit TyrE STorAGE HANGARS FOR SMALL Air-
craFT. These hangars are used for the storage of personal,
executive or other small aircraft. Such unit type hangars may
be single units for an individual aircrait or joined to form a
row of hangars.

g. Part G. Arrenpix. Diagrams and text designed to
assist in implementing this Standard.

103. [I'1re Recorb oF HaNGARs. The fire record of aircraft
hangars indicates that unusual precautions must be taken to assure
continuity of use. Aircraft maintenance activities and the special
hazards associated with aircraft storage and shop work account
for approximately 64% of the known fire causes. The average
losses for hangars over a period of 20 years reveals that the
average per-square-foot loss to the building is $2.72 while the
average per-square-foot loss to the contents is approximately $7.00.
An average of six aircraft are destroyed in each hangar fire ac-
cording to the fire record studies conducted by the National Fire
Protection Association.* In approximately 71% of all the hangars
which sustained fires during the period studied, roof collapse
resulted. One of the principal reasons for heavy fire losses in
aircraft hangars is revealed in the statistics which show that in
60% of the cases, airports at which these fires occurred were
located “outside city or town limits, beyond established fire pro-
tection zones.” In an additional 10% of the cases, the airports
were located in communities having less than 10,000 population,
in which communities fully staffed public fire protection services
are not ordinarily found.

104. APPLICATION OF STANDARDs. It is urged that airport
operators follow these recommended standards in the construction
and protection of aircraft hangars in the absence of adequate
local building laws and fire prevention ordinances. 1t should be
clearly understood. however, that these recommendations are not
proposed for legal adoption nor are they intended to apply on a
retroactive basis to existing hangars except as such recommenda-
tions may be found useful in furthering the fire safety of any
structure and its contents.

*See “An Analysis of Aircraft Hangar Fire Experience” (NFPA
AH-4) available from the Association for $5.00 per copy.



PART A — INTRODUCTION 409-7

105. SusjEecrs Nor COVERED.

a. AIrcrAFT MAINTENANCE AND STORAGE. This standard
does not deal with aircraft storage and maintenance procedures
and hazards. The NFPA has detailed recommendations on
safeguarding such operations.* The recommendations con-
tained herein do, however, contemplate the hazards existing
in aircraft maintenance and storage operations as well as the
hazards occasioned by the construction of the building and
the utilities supplied for the comfort and convenience of the
occupants.

b. Aircrart RescUt anp Fire FigHTING. This standard
does not deal with aircraft rescue and fire fighting equipment
or manpower. Reference is made to the recommendations of
the National Fire Protection Association entitled “Suggestions
for Aircraft Rescue and Fire Fighting Services at Airports and
Heliports” (NFPA No. 403) and “Standard Operating Pro-
cedures, Aircraft Rescue and Fire Fighting” (NFPA No. 402)
for data and correlation with the hangar fire protection speci-
fied herein. Particular reference is made to Paragraph 111 of
NFPA No. 403. Preplanning is recommended for maximum
efficiency in the use of this equipment in combating hangar
and apron fires (see Paragraph 2003).

106. OTHER APPLICABLE AIRPORT STANDARDS. Applicable
national or international standards should be followed with
regard to the clearance distance for hangars in relation to the
center line of airport runways.}

107. LocaL FiRe RecuLariONs. It is recommended that
every airport develop fire protection and prevention regulations
in addition to those provided herein as a guide to meet local
conditions and to implement these standards on a local basis.

108. Use or Terms. The following definitions apply
throughout the standard:

SHaLL is intended to indicate requirements.

SHoOULD is intended to indicate recommendations or that
which is advised but not required.

Approvep refers to approval by the authority having jurisdic-
tion.

*See NFPA Publications for texts on aircraft maintenance.

+See pamphlet “Airport Design” available from the Federal Avia-
tion Agency, Standards Division, Airports Service (AS-57), Washing-
ton D. C. 20553 and Part 77 of the Federal Air Regulations.

See “Annex 14 Aerodromes”, issued by the International Civil
Aviation Organization. Copies available from ICAQO, International
Aviation Building, 1080 University St.,, Montreal, Canada.
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PART B
CONSTRUCTION OF AIRCRAFT HANGARS.

Chapter 2. Definitions,

201. A Hancar is defined as a building or other structure
in any part of which aircraft are housed or stored, or in which
aircraft may be undergoing servicing, repairs or alterations.
(See Paragraphs 2101, 2401 and 2701 for special types.)

202. A SINGLE HANGAR BUILDING is a building which con-
tains one aircraft storage or servicing area and any adjoining
structure (e.g., “lean-to”) not separated as specified in Par. 503.

203. A Hancar BuiLping Groue is a building or group of
buildings containing more than one aircraft storage or servicing
area and all structures attached thereto not separated as specified
in Paragraph 504.

Chapter 3.
General Recommendations on Hangar Design.

301. PrerFereNTIAL CONSTRUCTION. Single hangar build-
ings, separated by space are preferable to two or more adjoining
hangars separated by fire walls.

302. CoMMUNICATING SEcTIONS. Shop, office and storage
areas should be in separate detached buildings wherever possible.
Where such areas communicate (as in lean-tos) with an aircraft
storage or servicing area and possess inherent hazards, contain
valuable records or store concentrations of critical or highly
valued materials, they shall be cut-off in the manner specified
in Paragraph 502. Separate shops, offices and storage areas
having their own roof coverings and built within aircraft storage
or servicing areas, shall have water-tight roof deck coverings.

Chapter 4.
Classification of Hangars by Construction Types.

401. [I1re Resistive CoNsTRUCTION. Hangars of this type
shall have structural members of noncombustible materials having
fire resistance ratings of not less than three hours for bearing
walls or bearing portions of walls (exterior or interior) and wall
supporting members and columns, and not less than two hours
for floors, roofs decks and supports thereof. Exterior and in-
terior bearing walls shall be of approved masonry or reinforced
concrete construction. Nonbearing walls or portions of walls shall
be noncombustible and fire resistance may be required depending
upon conditions of occupancy or exposure. Bearing walls and
bearing partitions shall have adequate stability under fire conditions
in addition to the specified fire resistance rating. (See NIFPA
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Standard No. 220 for further details on Fire Resistive Con
struction.)

Note: Construction of fire walls is covered in_the National
Building Code recommended by the American Insurance As-
sociation.

402. Heavy Timeer ConsrtrucTioN. Hangars of this type
shall have columns, beams, girders and roofs of heavy timber o1
of approved glued laminated construction of not less than the
following nominal dimensions for individual members:

Columns . . . . . . 8 inches

I'russes. . . . . . .4 inches by 6 inches*

Beams and Girders . . . 6 inches by 10 inches

Roof Decks . . . . . 2 inches (plank), 3 inches (laminated)

*Spaced members may be composed of two or more pieces not
less than 3 inches, nominal, in thickness when blocked solidly
throughout their intervening spaces or when such spaces are
tightly closed by a continuous wood cover plate of not less than
2 inches, nominal, thickness secured to the underside of mem-
bers. Splice scabs shall be not less than 3 inches, nominal,
thickness. When the building is protected with an approved
automatic sprinkler or foam-water sprinkler system (see Chap-
ter 15) the framing members may be reduced to not less than
3 inches, nominal, thickness.

Bearing walls or bearing portions of walls of masonry or othes
noncombustible construction shall have a minimum fire resistance
rating of not less than two hours and stability under fire conditions.
Nonbearing exterior walls shall be noncombustible and fire re-
sistance may be required depending upon conditions of occupancy
or exposure. Interior structural members, columns, beams, girders
or trusses of materials other than wood may be substituted for
heavy timber members (as specified above) provided they have
a fire resistance rating of not less than one hour. (See NIFPA
Standard No. 220 for further details.)

403. NoncomBusrtiBLE CoNsTRuUcTION. Hangars of this
type shall have walls, partitions and structural members of non
combustible materials which, as assembled, do not qualify as [Fire
Resistive (see Paragraph 401). Materials considered noncombus-
tible do not ignite and burn when subject to fire and include such
materials as steel, iron, brick, tile, concrete, slate, asbestos, glass
or plasters. In hangar construction there are commonly two types
of noncombustible buildings which may be described as follows:

a. ProTECTED NoNcoMBUSTIBLE. Protected noncombus-
ible hangars shall have bearing walls or portions of bearing walls
(exterior or interior) of noncombustible materials having a fire
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resistance rating of not less than two hours and roof decks and
supports of noncombustible materials having a fire resistance rating
of not less than one hour. A one hour fire resistant ceiling
beneath the roof construction may be used in lieu of the specified
fire resistance of the roof construction. Nonbearing walls or
portions of walls shall be noncombustible and fire resistance may
be required depending upon conditions of occupancy or exposure.
Bearing walls and bearing partitions shall have adequate stability
under fire conditions in addition to the specified fire resist-
ance rating. (See NFPA Standard No. 220 for further
details.)

b. Un~protECTED NoNcoMBUSTIBLE. Unprotected noncom-
bustible hangars shall be constructed of noncombustible materials
for walls, columns, girders, trusses, floor, roof and partitions
of unspecified fire resistance.

404. OrpINARY CONSTRUCTION.

a. Hangars of this type shall have exterior bearing walls
or bearing portions of exterior walls of noncombustible construc-
tion having a minimum fire resistance rating of two hours and
stability under fire conditions. Nonbearing exterior walls shall
likewise be of noncombustible construction and fire resistance
may be required depending upon conditions of occupancy or
exposure. Roofs, floors (except as specified in Paragraph 802),
and interior framing are normally wholly or partly of wood (or
other combustible material) of smaller dimensions than required
for Heavy Timber Construction (see Paragraph 402). (See
NFPA Standard No. 220 for further details.)

b. Ordinary construction shall be designated Protected
Ordinary Construction when the roof and floor construction and
their supports have a one hour fire resistance rating. (See NFPA
Standard No. 220 for further details.)

406. Woobp FrRAME.

a. Hangars in which exterior walls, bearing walls and
partitions and roof construction and its supports are of wood or
other combustible material not qualifying as Heavy Timber Con-
struction (Paragraph 402) or Ordinary Construction (Paragraph
404). Hollow spaces between inner and outer sheathing shall be
firestopped at each eight feet of height. (See NFPA Standard
No. 220 for further details.)

b. This type construction shall be designated Protected
Wood Frame Construction when the roof and floor construction
and its supports have a one hour fire resistance rating. (See
NFPA Standard No. 220 for further details.)
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Chapter 5.
Internal Subdivisions and Separation.

501. GeNERAL. The nature of fires in aircraft hangars
indicates that more than ordinary precautions should be taken
to insure ready access to such buildings from all sides and
adequate separation should be provided to reduce fire exposure
between buildings. The clear spaces specified in Tables I and
IT of Paragraphs 503 and 504 should not be used f{or the stor-
age of aircraft or concentrations of combustible materials nor
should buildings of any type be erected therein.

502. INTERNAL SuspivisioNs. When two or more air-
craft storage or servicing areas adjoin or are connected by
lean-tos or other intervening construction, they shall be sep-
arated by an approved fire wall. Openings in such fire walls
communicating directly between two aircraft storage or ser-
vicing areas shall be provided with approved Class A fire doors
on both sides of the wall. Single approved Class A fire doors
may be used at fire wall openings where the openings are not
direct to another aircraft storage or servicing area, except
where, in the judgment of the authority having jurisdiction,
double doors are required. Partitions and ceilings separating
aircraft storage and servicing areas from other areas (e.g.
shop, office and parts storage areas) should have at least a
one-hour fire resistance rating with openings protected by ap-
proved Class C fire doors (see Paragraph 302). Curbs, ramps
or drains shall be provided at all openings from aircraft stor-
age or servicing areas to prevent the flow of liquids through
the openings (see Paragraph 902.c. and d.).

503. SeparaTION BETWEEN SINGLE HaNGAR BuIiLpINGs.
Clear space distances specified in Table I shall be maintained
on all sides of single hangar buildings (areas not in excess of
provisions of Table 111, Paragraph 701). Where mixed types
of construction are involved the predominating type of con-
struction shall be used as a guide, subject to the approval of
the authority having jurisdiction.

TasLE 1
TyYPE oF CONSTRUCTION SEPARATION REQUIRED*
Fire Resistive . ..ot i 50 ft.
Protected Noncombustible ........................ 50 ft.
Heavy Timber or Protected Ordinary .............. 50 ft.
Unprotected Noncombustible ...................... 50 ft.
Ordinary ... 50 ft.
Protected Wood Frame and Wood Frame .......... 75 ft.

*See Paragraph 501 for Limitations in Use of Space and Para-
graph 505 for Exceptiona.
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504. SeparaTiION BETWEEN HANGAR BuiLpiNG Groups.
The clear space distances specified in ‘I'able 1I shall be main-
tained on all sides of hangar building groups (areas not in ex-
cess of provisions of Table [V, Paragraph 702). Where mixed
types of construction are involved, the predominating type of
construction shall be used as a guide, subject to the approval
of the authority having jurisdiction.

TasLe 11
TypPE oF CONSTRUCTION SEPARATION REQUIRED*
Fire Resistive ...... ..ot 75 ft.
Protected Noncombustible ........................ 75 ft.
Heavy Timber ......... . ... . i, 75 ft.
Protected Ordinary .............................. 100 ft.
Unprotected Noncombustible ..................... 100 ft.
Ordinary ... ...t i 100 ft.
Protected Wood Frame and Wood Frame .......... 125 ft.

*See Paragraph 501 for Limitations in Use of Space and Para-
graph 505 for Exceptions.

505. EXCEPTIONS TO SEPARATION REQUIREMENTS.

a. If both exposing walls of adjacent single hangar
buildings are stable under fire conditions and both walls are
unpierced and have a fire resistance rating of at least three
hours, no distance separation shall be required, in which case
the buildings shall be considered a hangar building group and
subject to the area provisions of Paragraph 702.

b. If one hangar has as its exposing wall a stable, un-
pierced wall having a fire resistance rating of two hours or
longer, the distance separation may be reduced to not less than
25 feet for single hangar buildings and 50 feet for hangar
building groups.

c. If the exposing walls of both buildings are stable
under fire conditions, have a fire resistance rating of two hours
or longer with all windows protected by wired glass in fixed
steel sash (approved Class E type) with outside sprinkler pro-
tection, and each doorway is protected with one automatically
operated approved Class D fire door, the clear space may be
reduced to not less than 25 feet for single hangar buildings
and 50 feet for hangar building groups. Glass area in the ex-
posing walls under such conditions shall not be more than
25% of the wall area. The requirement for approved Class E
windows and outside sprinkler protection for lean-to portions
of hangars may be modified subject to the approval of the au-
thority having jurisdiction.*

*See NFPA Standard on Fire Doors and Windows, No. 80.
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Chapter 6. Height Limitations.

601. The height of aircraft storage or servicing areas
should be limited to one story regardless of type of construc-
tion. This should not be interpreted to prohibit a roof space
(see Paragraph 804.d.) nor to prohibit multiple story adjoin-
ing or communicating structures suitably cut-off by fire divi-
sion walls from aircraft storage or servicing areas.

Chapter 7. Area Limitations.

701. Maximum AreEas ror SINGLE Hancar BuiLpines.
Areas permitted for single hangar buildings without fire walil
subdivisions all openings in which are protected by approved
double Class A fire doors, should be limited as specified in
Table III. Where mixed types of construction are involved,
the predominating type of construction shall be used as a
guide, subject to the approval of the authority having juris-
diction. (For clear space distances required see Table I, Para-
graph 503.)

TasLe 111
MaxiMuM RECOMMENDED AREAS
SingLEe Hancar BuiLbings

MaxiMuMm ArRea MaxiMuMm Area
NONSPRINKLERED SPRINKLERED

TyPE oF CONSTRUCTION Square FEET SquARE FEET
Fire Resistive ........... 30,000 100,000
Protected Noncombustible 20,000 80,000
Heavy Timber or Protected

Ordinary .............. 15,000 65,000
Unprotected Noncombusti-

ble ................... 12,000 65,000
Ordinary ................ 12,000 40,000
Protected Wood Frame ... 8,000 30,000
Wood Frame ........... 5,000 20,000

702. MaxmMum Areas ror Hanear Buirping Groups.
Areas permitted for hangar building groups should be limited
in length to 1,200 feet and in area as specified in Table IV,
including all lean-tos and enclosed spaces attached or adjoin-
ing. No single aircraft storage or servicing area should ex-
ceed the limits of a single hangar building as specified in
Table II1, Paragraph 701. Where mixed types of construction
are involved, the predominating type of construction shall be
used as a guide, subject to the approval of the authority hav-
ing jurisdiction. (For clear space distances required see Table
I1, Paragraph 504.)
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TasLE IV
MaxiMuM RECOMMENDED AREAS
Hancar BuiLbing Groups

MaxiMuM AREA MAXIMUM AREA
NONSPRINKLERED SPRINKLERED

TyPE oF CONSTRUCTION SQuUARE FEET Square FEeT
Fire Resistive ........... 60,000 300,000
Protected Noncombustible 40,000 240,000
Heavy Timber or Protected

Ordinary .............. 30,000 195,000
Unprotected Noncombusti-

ble ........ ... ..., 24,000 195,000
Ordinary ................ 24,000 120,000
Protected Wood Frame ... 16,000 90,000
Wood Frame ............ 10,000 60,000

Chapter 8. Structural Requirements Commeon
To All Types of Hangars.

801. Mgezzanines, TooL Rooms, Erc. Mezzanine floors,
tool rooms, and other enclosures within aircraft storage and
servicing areas shall be of noncombustible construction in all
but wood frame hangars (see Paragraph 405). Preference
should be given to the use of noncombustible materials in
wood frame hangars. Separate shops, offices and storage areas
shall comply with the provisions of Paragraphs 302 and 502.

802. Fvroors.

a. The surface of the grade floor of aircraft storage or
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. The floor shall be
laid on ground without air space underneath and without base-
ment. Tunnels beneath the floor should be avoided but where
used in no case shall openings be made in the floor of the air-
craft storage or servicing areas to such tunnels. (For floor
drainage, see Paragraph 902; for static protection, see Para-
graph 1302; for floor openings, see Paragraph 803.)

b. The floors of adjoining and communicating areas,
regardless of type of hangar construction, should be as speci-
fied in Paragraph 802.a. wherever the occupancy conditions
present special hazards (as in spray painting or doping areas,
flammable liquid storage or mixing rooms, cutting and weld-
ing areas, etc.). In other sections, floors may be combustible
or earth, subject to the approval of the authority having juris-
diction.
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803. Froor OrENINGS. Floor openings in multi-storied
sections of hangars (see Paragraph 601) should be enclosed
with partitions or protected with construction having a fire
resistance rating not less than that required for the floor con-
struction in which the opening is made.

804. Roors,

a. Roor Coverincs. Roof coverings shall be of an ap-
proved type of tile, slate, metal, asbestos, asphalt shingles or
of built-up roofing finished with asphalt, slag or gravel or
other approved material. Roof coverings which are listed by
Underwriters’ Laboratories, Inc. as Class “A” or “B” shall be
accepted as meeting the requirements of this paragraph. Un-
derwriters’ Laboratories approved Class ““C” roof coverings
may be used on Wood Frame Hangars (see Paragraph 405).

b. Roor Decks. Except where roof coverings are of a
character permitting attachment direct to framework, roof
decks shall be solid or close fitting. (See Paragraphs 401, 402,
403, 404 or 405 for materials used and desired fire resistance
ratings.)

c. Roor INsuratioN. Approved types of insulation
may be used on top of the roof deck provided such insulation
is covered with an approved type of roof covering applied di-
rectly thereto.

d. Roor Spaces. When suspended ceilings are pro-
vided in aircraft storage or servicing areas, the roof space shall
be cut off from the area below so that the roof space cannot be
used for storage or other occupancy. The roof space shall be
provided with ventilation louvres to assure air circulation
therein.

e. Lappers To Roors. Unless enclosed stairs leading
directly to the roof of aircraft storage or servicing areas are
available from the exterior of the hangar, adequate permanent
exterior ladders to hangar roofs should be provided on all
hangars exceeding 25,000 square feet in area, or exceeding 40
feet in height, or exceeding 100 feet in the smallest dimension
to assure access in case of fire emergencies (see also Para-
graph 1602.b.).

805. Doors aAND CURTAINS.
a. Doors To ACCOMMODATE AIRCRAFT.

(1). Hangar doors to accommodate aircraft shall be of
noncombustible construction when hangar walls are of fire
resistive or noncombustible construction. (see Paragraphs

401, 402, 403 and 404.)

(2). Adequate door operating provisions should be
made to permit removal of aircraft from a hangar in case a
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fire occurs when doors are closed. The primary power supply
to power-operated doors shall be reliable and shall have an in-
dependent circuit supplying power to the doors, with wiring
run in rigid conduit directly from the main electrical distribu-
tion panel of the hangar to the door controls. If a secondary
source of power is not available in case of primary power fail-
ure, an auxiliary power source should be provided to operate
the doors.

(3). Vertical acting doors shall be so counter-balanced,
and horizontal slide or accordion type doors shall be so ar-
ranged, that manual or auxiliary operation (as with winches
or tractors) is feasible. Pre-planning should assure availabil-
ity of necessary auxiliary equipment (such as tractors, cables,
grapnels, etc.) where manual operation is either not possible
or too slow to allow prompt aircraft removal. (See also Para-
graph 1507.e.)

(4). In areas where freezing temperatures may occur,
door tracks or the bottom edges of doors shall be protected (by
heating coils or equivalent means) to prevent ice formation
which might prevent or delay operation. [See also Paragraph
902.c.(3).]

b. Oruer ExTerior Doors. See Paragraph 505 for ex-
posure protection for exterior doors in certain locations and
Chapter 14 with regard to exit doors.

c¢. Currains Encrosing Work Areas. Where curtains
are used to enclose a work area they shall be of an approved
flame resistant type.

Chapter 8. Drainage of Aprons and Hangar Floors.

801. AproN DraiNAGE. The apron or approach at the en-
trance to the hangar shall slope away from the hangar with a mini-
mum grade of one-half of one per cent (1:200) for the first 50
feet. Ramps used for aircraft fueling adjacent to hangar struc-
tures shall comply with the NFPA Standard on Aircraft Fueling
Ramp Drainage (No. 415). In establishing locations for nearby
aircraft parking, consideration should be given to the drainage
pattern of the apron.

902. HANGAR AIRCRAFT STORAGE OR SERVICING ArEas FLOOR
DRAINAGE.
a. GENERAL.

(1). Floor drains are needed in aircraft storage or
servicing areas to dispose of water used for cleaning of air-
craft, washing of floors, and similar “utility” purposes, and, to
carry away any spilled flammable liquids and water discharged
from operating sprinkler systems or fire hose streams during
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a fire emergency. In addition, adequate drainage to dispose of
surface liquids on the hangar floor is desired to restrict the
spread of fire or area of hazard within a hangar resulting from
the spillage of flammable liquids and to prevent extension of
the fire or hazard zone to aprons on which aircraft may be
parked.

(2). Drainage systems should be designed to reduce
fire and explosion hazards within the systems to the maximum
extent by the use of fire-resistive underground piping and by
as direct routing as possible to a safe outside location. Such
systems should be designed with suitable traps or provided
with adequate ventilation to prevent flammable vapor mix-
tures forming within the underground drainage system.

Note: Reference may be made to the NFPA Standard on Air-
craft Fueling Ramp Drainage (No. 415) for guidance on drain-
age systems and to the Appendix of the NFPA Standard on
Water Spray Systems for Fire Protection (No. 15) for informa-
tion on drainage equipment and arrangements.

b. INTERIOR DRAINAGE SYSTEMS.

(1). Drainage systems in aircraft storage or servic-
ing areas protected by water deluge sprinkler systems should
be so designed and constructed that they have sufficient capac-
ity to prevent buildup of flammable liquids and water (pond-
ing effect) over the drain inlet when the water deluge sprinkler
systems and hose streams are discharging at the design rate.
In general, this will mean that the design must be adequate
to assure that the liquid level at the center of the drain is below
the top surface of the drain inlet grating for grated round,
rectangular or long-trench type inlets, or the floor surface in
the case of a slit trench.

(2). Each protected section* of the aircraft storage
and servicing area should be calculated separately taking into
consideration the maximum rated discharge from the sprinkler
systems and hose lines.

(3). Drains in each protected section* of an aircraft
hangar storage and servicing area protected by foam water
sprinkler systems should be so constructed that they have
sufficient capacity to handle water at a rate equal to 25 percent
of the maximum foam-water solution discharge rate.

Norte: Design of the drainage system inlets and pipes leading
from same should be based on the discharge density in gallons

per square foot per minute from a single sprinkler system when
supplied at the maximum volume and pressure available.

* “Each protected section” means each individual system surrounded
by draft stops (see Paragraph 1511) or the entire aircraft storage and
servicing area if no draft stops are provided.
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(4). The drainage system, including high points or
ridges in the hangar floor, shall be so constructed as to prevent
spillover onto floor areas in an adjacent protected section*.

Note 1: The floor pitch provided should take into consideration
the towability of the aircraft and the problems of aircraft
maintenance, weight and balance checking, ete.

Note 2: To provide adequate pitch for efficient drainage, the
pitch should be at least ¥4 inch per foot (one percent).

Note 3: Surface roughness of the floor finish will affect the
flow of liquids to drains and pitch should consider that factor.
(5). In no case shall drain pipes be less than 6 inches
in diameter.

(6). The maximum flow distance on the floor from
any point to the nearest drain inlet shall not be greater than

40 feet.

c. Drains AT MAIN Hancar Doors.

(1). When drains at these doors are provided as
part of the drainage systems, the drains should dispose of
as much as possible of the water flow resulting from the oper-
ation of interior water sprinklers and any fire hose streams
used in the hangar.

(2). Such drains should consist of grated trenches
at each such door extending approximately the full width of
the opening but should not pass fire walls. In addition to the
separation of the trench ends at fire walls, intermediate bar-
riers should be provided within a trench to prevent flow of
water and flammable liquids past draft curtains. Each section
of trench between such barriers should have an independent
bottom drain outlet.

(3). Door trenches may be located inside or outside
the door but, if outside, special precautions will be necessary
in cold climates to keep them clear of ice and snow. Where the
door trenches are outside, bottom door seals and tracks shall
not interfere with efficient drainage. [See also Paragraph

805.a.(4).]

d. Drains AT OTHER OPENINGS FROM AIRCRAFT STORAGE
oR SErvICING ARrEAs. If drains are provided to prevent flow of
liquids from aircraft storage or servicing areas through open-
ings to shops, offices or other communicating areas, the drains
shall be so constructed as to prevent the flow of liquids through
the door during fuel spill or fire emergencies.

* “Each protected section” means each individual system surrounded
by (!raft stops (see Paragraph 1511) or the entire aircraft storage and
servicing area if no draft stops are provided.
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e. Prr DraiNace. Pits for service facilities (e.g., for
compressed air, electrical outlets, etc.) shall drain into the floor
drainage system.

f. O Separators. Oil separators should be provided
for the drainage systems serving all aircraft storage or servic-
ing areas unless the entire drainage system discharges to a
remote location where pollution is not a factor and drain open-
ings located downstream in the system do not constitute any
hazard to life and property. In aircraft storage or servicing
areas protected by water deluge or foam-water sprinkler sys-
tems, a bypass may be provided around the separator to allow
for emergency direct disposal of water and flammable liquids.
Separator systems shall discharge flammable liquid product
to a safely located tank, cistern, or sump.

g. DraiN AND SeparaTorR MAINTENANCE. Periodic
maintenance checks (at least monthly and more frequently if
necessary) and flushing shall be conducted on all drains and
oil separators to assure that they are clear of obstructions and
function in the manner for which they were designed. The
hangar drainage system shall not be used for disposal of flam-
mable liquids or waste oil.

h. Grates aND DraIN Covers. Grates and drain covers
shall be of sufficient strength to take the point loading of the
heaviest type aircraft or equipment which the hangar serves.
Grates and covers shall be removable to facilitate cleaning and
flushing.

Chapter 10. Draft Stops In Sprinklered Hangars.

1001. MarteriaLs. Draft stops installed in accordance with
the provisions of Paragraph 1511 shall be constructed of non-
combustible 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
stops shall be provided with self-closing doors of materials
equivalent in fire resistance to the draft stop itself.

1002. DeprH. Draft stops should extend down from the
roof or ceiling of aircraft storage or servicing areas not less than
one-eighth of the height from floor to roof or ceiling. Under
curved or sloping roofs extending to grade level or close to grade
level, draft stops need not be continued below 16 feet from the
floor.

(NotE: See Part G, Par. A-1002, for Sketches.)
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1003. InsrarraTioN. Draft stops should be installed prefer-
ably at right angles to the hangar doors forming roof pockets
that are rectangular in shape. Hangars that are long and narrow,
however, may best be subdivided by a *“grid” system of draft
stops that are both at right angles and parallel to the doors. In
arch type hangars, draft stops may be hung on exposed interior
roof supports running parallel to the doors. The method of
installation selected shall be based on securing maximum opera-
tional efficiency from the sprinkler protection taking into considera-
tion mean wind conditions, the floor drains, the floor pitch and
details of occupancy usage.

1004. RooF SEcTIONS As DRAFT Stops. Structural features
of a building which accomplish the purpose of draft stops (such
as roof monitors, saw tooth roofs, etc.) may be accepted in lieu
of specially constructed draft stops.

Chapter 11. Hangar Services and Utilities.

1101. Heating.*

a. No heater employing an open flame or glowing element
shall be installed in aircraft storage or servicing areas or sections
communicating therewith, except as authorized in subparagraphs
b or c below.

b. GENERAL.

1. Heating equipment shall be installed to conform
with Article XI of the National Building Code issued by the
American Insurance Association (NBFU), the Standard on
“Installation of Air Conditioning and Ventilating Systems
of Other than Residence Type” (No. 90A), the “Installation
of Oil Burning Equipment” (No. 31) and the “Installation of
Gas Piping and Gas Appliances in Buildings” (No. 54), except
as hereinafter specifically provided.

2. It is recommended that hangar heating plants fired
with gas, liquid or solid fuels be located in a fire resistive or non-
combustible detached building wherever possible.

3. Hangar heating plants fired with gas, liquid or
solid fuels (not covered under subparagraph ¢ below) which
are not located in a detached building, shall be located in a

*Caution: It should be noted that fire protection equipment in aircraft
hangars is frequently of a type which depends on rate-of-temperaturc—rlse
at the ceiling and that the sudden input of large quantities of heated air at
any point may endanger the correct operation of automatic fire extinguishing
and alarm equipment.
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room separated from other parts of the hangar by construction
having at least a one-hour fire resistance rating. This separated
room shall not he used for any other hazardous purpose or
combustible storage and should have no direct access from the
atreraft storage or servicing area. Openings in the walls of
such rooms communicating with other portions of the hangar
shall be restricted to those necessary for ducts or pipes and
such ducts shall be protected with approved type automatic
fire dampers or doors. All air for combustion purposes enter-
ing such separated rooms shall be drawn from outside of the
building.

4. TPan furnace heating systems employing recirculation
of air within aircraft storage or servicing areas shall have return
air openings not less than 10 feet above the floor. Supply air
openings shall not be installed in the floor and shall be at least
6 inches from the floor, measured to the bottom of the opening.
It is recommended that the fans for such systems be arranged to
shut down automatically by the operation of the interior automatic
fire protection system. One or more manual fan shut-off switches
should also be provided. Shut-off switches shall be accessible and
clearly placarded. Personnel should be fully instructed that in
event of a serious gasoline or similar flammable liquid spill on the
hangar floor, the fans should be shut-off.

¢. SuspPENDED OR ELEVvATED HEATERS.

1. Electric, gas or oil heaters, approved as suitable for
use in aircraft hangars, may be used if installed as specified
in subparagraphs 2, 3 and 4 below.

2. In aircraft storage or servicing areas, they shall be
installed at least 10 feet above the upper surface of wings or
of engine enclosures of the highest aircraft which may be housed
in the hangar. (The measure should be made from the wing
or engine enclosure, whichever is higher from the floor, to the
bottom of the heater.)

3. In shops, offices and other sections of aircraft hangars,
communicating with aircraft storage or servicing areas, they shall
be installed not less than 8 feet above the floor.

4. Suspended or elevated heaters shall be so located
in all spaces of aircraft hangars that they shall not be subject
to injury by aircraft, cranes, movable scaffolding or other objects.
WARNING. Provision should be made to assure accessibility
to suspended heaters for recurrent maintenance purposes.
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1102. VENTILATION AND BLOWEK AND LEXHAUST SYSTEMS.

a. When a mechanical ventilating system is employed in
hangars or shops, the ventilating system shall be installed in
accordance with the Standard for the “Installation of Air Con-
ditioning and Ventilating Systems of Other than Residence Type”
(No. 90A) and in accordance with the provisions of Paragraph
1101. When blower and exhaust systems are installed for vapor
removal, the systems shall be installed in accordance with the
“Standards for the Installation of Blower and Exhaust Systems”
(No. 91).

1103. Lighting and Electrical Systems.
a. Artificial lighting shall be restricted to electricity.

b. Electrical services shall be installed in compliance with
the provisions for aircraft hangars contained in Article 513 of
the National Electrical Code (No. 70). (See also Paragraph
805.a.(2) on power supply to doors accommodating aircraft.)

¢. Itis recommended that main distribution panels, meter-
ing equipment, etc. be located in a suitable enclosure provided
therefor and for no other hazardous purpose. This room should
be vented to the outside atmosphere and shall be separated from
the aircraft storage or servicing area by a solid, unpierced par-
tition having at least a one-hour fire resistance rating.

Chapter 12. Lightning Protection.

1201. All aircraft hangars should be surveyed to deter-
mine the need for approved lightning protection. When in-
stalled, such system should bear the Master Label of Under-
writers’ Laboratories, Inc. (See National Fire Protection As-
sociation Lightning Protection Code, NFPA No. 78, ASA
C5.1.)

Chapter 13. Grounding Facilities for Static Electricity.

1301. GeneraL. Grounding facilities shall be provided for
removal and control of static electrical accumulations on aircraft
while aircraft are stored or undergoing servicing in a hangar, ex-
cept that aircraft which have never been fueled or are in dead
storage with fuel tanks removed or drained and purged need not
be grounded.
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Nore: For the purposes of this standard, a “drained and purged
tank” is one from which the flammable liquid has been drained and
the flammable vapor atmosphere or any residue capable of produc-
ing flammable vapors has been removed so that subsequent airing
or ventilation will not result in the reinstatement of a flammable
atmosphere unless or until a flammable liquid is again introduced.
(See Recommendations on Safeguarding Aircraft Fuel System
Maintenance, NFPA No. 410C.)

1302. InstaLLATION METHODS. An adequate number of
floor ground receptacles shall be provided. The receptacles should
be grounded through individual driven electrodes or may be elec-
trically bonded together in a grid system and the entire system
grounded to underground metal piping (e.g. cold water or sprin-
kler piping) or driven electrodes. Where driven electrodes are
used they shall consist of 34 inch diameter or larger metal rods
driven at least 5 feet into the ground. Floor grounding receptacles
should be designed so as to minimize the tripping hazard.

1303. REsisTANCE MaximMuM. As low a resistance as pos-
sible should be secured and maintained. 10,000 ohms is a prac-
tical recommended maximum when determined by standard pro-
cedures. Static grounding facilities should be tested periodically
for electrical resistance.

1304. GrouNDING WIRES. Grounding wires shall be bare
and of a gauge which will be satisfactory from the durability
standpoint as influenced by mechanical strains and usage (speed-
ometer, preformed steel or equivalent cable will minimize
danger of employee hand injury).

1305. REerFereNcEs. For further details on this subject, see
Manual “Static Electricity in Aircraft Operations and Main-
tenance” (NFPA No. 404M) and “Aircraft Fueling on the
Ground” (NFPA No. 407).

Chapter 14. Exit* and Access Requirements.

1401. ExITs FROM AIRCRAFT STORAGE OR SERVICING AREAS.
In general, exits from aircraft storage or servicing areas shali
be provided at intervals of not more than 150 feet on all exterior
walls and be so located as to secure minimum interior travel
distance for occupants. There shall be a minimum of two exits
serving each aircraft storage or servicing area. Exits along
interior fire walls shall be provided at intervals of not more than
100 feet positioned so as to secure minimum interior travel dis

*See NFPA Building Exits Code (NFPA No. 101), including Section
28, for further information.
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tance for occupants. Dwarf or “smash” doors in doors accom-
modating aircraft may be used to comply with these requirements.
All doors designated as exits (except sliding doors) shall swing
in the direction of exit travel and shall be kept unlocked in the
direction of exit travel while area is occupied. They shall be
not less than 36 inches wide.

1402. Exirs rroMm MEezzaNINE FLOoORS LOCATED IN AIr-
CRAFT STORAGE OR SERVICING AREAs. Exits from mezzanine tloors
in aircraft storage or servicing areas shall be so arranged that
the maximum travel to reach the nearest exit from any point on
the mezzanine shall not exceed 75 feet. Such exits shall lead
directly to a properly enclosed stairwell discharging directly to
the exterior or to a suitably cut-off area or to outside fire escape
stairs.

14038. Exir Signs. Exit signs shall be provided over doors
and exitways. They shall be so located as to be readily observed.
Except where otherwise required by law, exit signs shall have
white letters on a red field, or, for internally illuminated types,
shall have red letters of translucent material in an opaque feld.

1404. Access AisLes 10 F1RE FiGHTING EQUIPMENT. Aisles
and clear space shall be maintained to assure access to sprinkler
control valves, standpipe hose, fire extinguishers and similar
equipment.

1405. MARKING AND IDENTIFICATION OF EXIT AND ACCESS
AisLes. Exit and access aisles shall be conspicuously and perma-
nently marked on floors where required by the authority having
jurisdiction.
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PART C
PROTECTION OF AIRCRAFT HANGARS.

Chapter 15. Sprinkler Systems.
1501. DEeFINITIONS.

a. SPRINKLER SysTEM. The term “sprinkler system,”
for the purpose of this chapter, shall include:

(1). Water DELUGE SPRINKLER SYSTEM:@ a system
employing open sprinklers attached to and including a piping
system and the connected water supply. Water is delivered to
open sprinklers through a valve which is opened by the oper-
ation of a heat-responsive system installed in the same areas
as the sprinklers. When this valve opens, water flows into
the piping system and discharges from all sprinklers attached
thereto.

(2). FoaM-WATER SPRINKLER SYSTEM : a system, pipe-
connected to and including a source of foam-liquid concentrate
and a water supply. Water and foam-liquid concentrate are
delivered to open foam-water sprinklers for extinguishing
agent discharge and for distribution over the area to be pro-
tected. The piping system is connected to the water supply
through an automatic valve which is actuated by the operation
of a heat-responsive system installed in the same areas as the
sprinklers. When this valve opens, water flows into the piping
system, foam-liquid concentrate is injected into the water, and
the resulting discharge of air-foam solution through the foam-
water sprinklers generates and distributes foam. Upon ex-
haustion of the air-foam liquid concentrate supply, water
discharge will follow the foam and continue until shut off
manually.

Note: Wherever the term “sprinkler system” is used herein, it
shall mean both types of systems described in this Paragraph.

Where it is desired to distinguish between the two types of
systems, the particular type is specified.

(3). Hear-RespronsIvE SysTEM: the control system
consisting of the heat detectors, controls, control panels, auto-
matic and manual actuating mechanisms, all wiring, piping,
and tubing, and all associated equipment which is used to
actuate the sprinkler system deluge valve.

1502. GENERAL.

a. Itis recommended that the aircraft storage and ser-
vicing areas of each hangar of the types described in Para-



409-26 STANDARD ON AIRCRAFT HANGARS

graph 102.b,, d., and e. of this Standard, regardless of size or
construction, be equipped with an approved water deluge
sprinkler system or an approved foam-water sprinkler system.

b. An approved water deluge sprinkler system in-
stalled in the aircraft storage and servicing areas of an aircraft
hangar according to these recommendations is primarily in-
tended to protect the hangar structure, prevent extension of
the fire beyond its area of fire origin, and control, but not nec-
essarily extinguish, any flammable liquid spill fire. When ade-
quate floor drainage is provided as recommended in Chapter 9,
water deluge sprinkler systems may be expected to be par-
ticularly effective in restricting the extent of damage resulting
from any fire in an aircraft hangar.

c. An approved foam-water sprinkler system installed
in the aircraft storage and servicing areas of an aircraft hangar
according to these recommendations provides an increased de-
gree of protection for the hangar structure, prevents extension
of fire beyond the area of fire origin, and reduces appreciably
the extent of any flammable liquid spill fire. Foam discharge
from foam-water sprinklers covers the floor area regardless of
intervening obstructions (such as aircraft wings and fuselages)
permitting blanketing and smothering fires in flammable liquid
spills of the type that may be encountered. In the event of a
serious fuel spillage not resulting in an immediate fire, foam-
water sprinkler systems may be operated manually and be
useful in affording protection until clean-up measures can be
safely carried out. Floor drainage systems, as outlined in
Chapter 9, are also desirable where foam-water sprinkler sys-
tems are installed to aid in the disposal of the water which
separates after discharge of the foam-water sprinkler system
and to restrict the extent of any fuel spill (see Paragraph

1502.d.).

d. In many cases the provision of adequate floor drain-
age (see Chapter 9) in existing or new aircraft storage and
servicing areas of aircraft hangars may be difficult for techni-
cal, operational or economic reasons. Where the provision of
such floor drainage is not achieved, it is of particular impor-
tance that foam-water sprinkler systems be installed to provide
the blanketing effect ot foam on any spilled fuel and thus ac-
complish, to a degree, similar benefits to removing the fuel by
drainage.

e. The effectiveness of either system may depend not
only upon the proper installation and maintenance of the
equipment and the heat-responsive systems designed to oper-
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ate the equipment, but also upon the provision and effective
use of supplemental, manually operable fire extinguishing
equipment in the aircraft storage and servicing areas of the
hangar structure, such as hose lines and portable and wheeled
extinguishers (see Chapters 16 and 17). Under the protection
of either type of sprinkler system it will normally be feasible
and practical to use such manual fire extinguishing equip-
ment to extinguish three-dimensional fires (such as fire ex-
tending from a ruptured fuel tank to the floor) and to reach
the fires inside aircraft compartments which will normally be
out of range of sprinkler discharge.

f. Each sprinkler system shall be installed in accord-
ance with the Standard for the Installation of Sprinkler
Systems (NFPA No. 13) or the Standard for Foam-Water
Sprinkler and Foam-Water Spray Systems (NFPA No. 16)
as applicable and in accordance with the recommendations
contained in this Standard.

Note: It is the intent of this Chapter to detail specific features
of particular significance and to detail special requirements for
the protection of aircraft hangars to guide those concerned with
the installation of sprinkler systems in this type structure.

1503. PraNs aND SPECIFICATIONS. The design and instal-
lation of a sprinkler system in an aircraft hangar should be
entrusted only to fully qualified and responsible persons. Be-
fore such a system is installed, complete working plans shall
be submitted for approval to the authority having jurisdiction.
Working plans shall be drawn to scale showing all essential
details and be so made that they can be easily reproduced to
provide necessary copies. Information supplied shall include
the data detailed in the Standard for the Installation of
Sprinkler Systems (NFPA No. 13) or the Standard for Foam-
Water Sprinkler and Foam-Water Spray Systems (NFPA
No. 16), as applicable, and shall include:

a. the design purpose of the system,

b. discharge densities and period of discharge,

c. hydraulic calculations,

d. details of tests of available water supply,

e. details of proposed water supplies,

f. detailed layout of the piping and of the heat-re-
sponsive system,

g. type of discharge devices and operating equip-

ment to be installed,
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h. location and spacing of sprinklers,

i. pipe hanger and bracing location and installation
details,

j- location of draft curtains,

k. an accurate and complete layout of the area to be
protected,

L. details of any foam-liquid concentrate, its storage
and injection

and other pertinent data to provide a clear explanation of the
proposed design.

Note: It is highly important and expedient that all applicable
areas of responsibility, such as adequacy of water supplies, de-
sign, testing, flushing, approvals, etc., be clearly defined in the
contract documents. This is especially important where there
may be divided over-all responsibility for various portions of
the fire protection systems.

1504. AccepraNnce Tests. The following tests shall be
performed prior to final acceptance of any sprinkler system in
an aircraft hangar:

a. Frusmine UnbErcrouND Prpe. Underground mains
and each lead-in connection shall be flushed thoroughly before
connection is made to system piping in order to remove for-
eign materials which may have entered during the course of
installation. The minimum rate of flow for flushing lines shall
be the calculated water demand rate of the system(s) expected
to operate, determined by the system design. Procedures shall
include measurement of the actual flow rate used. The flow
shall be continued for a sufficient time to assure thorough
cleaning. In connection with the flushing operation, consider-
ation shall be given to means for disposal of the water dis-
charged.

b. Hryprostatic TEests. Hydrostatic pressure tests
shall be conducted on each sprinkler system as specified in the
Standard for the Installation of Sprinkler Systems (NFPA
No. 13) or the Standard for Foam-Water Sprinkler Systems
and Foam-Water Spray Systems (NFPA No. 16), as appli-
cable.

c. Frow Tesrs. Full flowing tests with water only
shall be made on each sprinkler system as a means of checking
the sprinkler distribution and to assure against clogging of
piping and sprinklers by foreign matter carried by the water.
The maximum number of systems that may be expected to
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operate in case of fire [see Paragraphs 1506.a. (1)., (2). and
(3).] shall be in full operation simultaneously to give a check
as to adequacy and condition of the water supply. Suitable
gage connections and gages shall be provided to verify hydrau-
lic calculations (see Paragraph 1507.c.). In addition, flow
tests for each foam-water sprinkler system shall include:

(1). The discharge of a single system using air-foam
liquid concentrate.

(2). The simultaneous discharge with foam of the
maximum number of systems expected to operate.

The latter tests should be run for a sufficient time to obtain
stabilized discharge; a three-minute minimum operation of
the system is recommended. [See also Section 5040 of Stan-
dard for Foam-Water Sprinkler Systems and Foam-Water
Spray Systems (NFPA No. 16).]

1505. FinaL Approvar. Before requesting final approval
for any installation of the sprinkler systems covered in this
Chapter by the authority having jurisdiction, the installing
company shall furnish a written statement to that authority
to the effect that the work has been completed in accordance
with the approved plans and specifications and tested in ac-
cordance with the provisions of Paragraph 1504.

1506, WATER SUPPLY.

a. SpRINKLER SysTEMs ONLv. Supply shall be capable
of furnishing water for the largest number of systems which
may be expected to operate, determined as follows:

(1). In aircraft storage or servicing areas having a
maximum roof or ceiling height of less than 25 feet and where
draft stops are installed to conform with Paragraph 1511, the
water supply shall be sufficient for the operation of the largest
number of systems, obtained by assuming that a fire at any
point will operate all the systems in every draft-curtained area
that is wholly or partially within 50 feet of that point measured
horizontally.

(2). In aircraft storage or servicing areas having a
maximum roof or ceiling height in excess of 25 feet above floor
level and where draft stops are installed to conform with
Paragraph 1511, the water supply shall be sufficient for the
operation of the largest number of systems, obtained by as-
suming that a fire at any point will operate all the systems in
every draft-curtained area that is wholly or partially within
75 feet of that point measured horizontally.
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(3). Aircraft storage or servicing areas with large
doors on both ends may present special draft problems affect-
ing the efficient operation of the installed sprinklers. The
authority having jurisdiction may require additional systems
to be included in the calculation of water supply needed in
such cases.

b. AbpiTioNAL WATER REQUIREMENT FOR HOSE STREAMS.
Where the water supply for sprinklers also serves as a supply
for hose streams, the total supply shall be increased in ac-
cordance with the largest number of hose streams likely to be
used in case of fire in the hangars. In most cases at least 500
to 1,000 gallons per minute to supply hose streams shall be
added to the sprinkler flow requirements. The authority hav-
ing jurisdiction shall be consulted to determine the exact hose
stream flow requirements. Water supply for hose streams
shall be included in the hydraulic calculations (see Paragraph
1507.c.). In the case of hose systems, the calculated demand
shall be at the point where supply piping for the hose sta-
tion(s) connects to the system piping or fire protection under-
ground. For hydrants, the entire calculated demand shall be
applied at a point downstream of the sprinkler system lead-in
connections from the fire protection underground.

c. Warter SuppLy DuratioN. The supply shall be capa-
ble of maintaining water discharge at the design rate and
pressure for a period of at least 45 minutes over the entire area
protected by systems expected to operate simultaneously.

d. Sourcks oF SuppLy. The development of satisfactory
water supplies is a matter requiring engineering judgment
and careful analysis of local conditions. The notes below out-
line general suggestions of an advisory nature. The authority
having jurisdiction shall be consulted for recommendations
applicable to specific situations. (See Standard for the Instal-
lation of Centrifugal Fire Pumps, NFPA No. 20 and Standard
for Water Tanks for Private Fire Protection, NFPA No. 22.)

Notes: Acceptable types of water supplies may consist of one
or more of the following: (a) connections to reliable water
works systems, including automatic booster pumps where re-
quired; (b) automatic fire pumps taking suction under a head
from storage reservoirs or other suitable supply; (c) gravity
tanks. Combination of these supplies may be used to advantage.
It is desirable to have two independent water supplies.

Where reliance is placed upon automatic fire pumps, special
consideration should be given to the use of multiple pumps in
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preference to single pumps, the use of multiple sources of power
in order to increase the reliability of pump drivers, and the use
of a divided reservoir of approximately equal sections, arranged
so that at least one section can always be maintained in service
in order to increase the reliability of the water supply. The
suction line from each reservoir section should be sized to
deliver full flow capacity to all fire pumps taking suction from
each reservoir section independently.

Water supplies should be guarded against entry of foreign
material which would clog sprinklers or piping.

Water works connections, when used as an independent
supply, should be capable of delivering water at the specified
rate and pressure, as determined by flow tests, due consideration
being given to any conditions which may have an effect on the
design supply and pressure. Investigation should be conducted
as to the normal and emergency operation of the water works
system (including domestic consumption and operation of the
water works pumps at time of test), pressure reducing valves
or other factors affecting adequacy of a public water supply.
Automatic booster fire pumps may be used to provide effective
pressure from water works connections.

e. Fire Pumps.

(1). Pump houses and rooms should be of fire-resis-
tive or noncombustible construction (see Paragraphs 401 and
403). Where pump rooms adjoin hangars, they shall be cut
off from aircraft storage or servicing areas by approved fire
walls. Pump rooms which are located inside hangars shall be
of fire-resistive construction. Pump rooms shall have no direct
access from the aircraft storage or servicing areas and pump-
ing equipment shall be safeguarded against interruption of
service through damage by fire, windstorm or flood.

(2). Fire pumps shall be started automatically by
a drop in water pressure. In addition they should be started
automatically by operation of any sprinkler system. Where
two or more electrically driven fire pumps are used, the auto-
matic operation should be arranged so that pumps start suc-
cessively. [See Standard for Installation of Centrifugal Fire
Pumps (NFPA No. 20).]

(3). Frequent operation of fire pumps such as might
result from leakage from underground pipes shall be avoided
by the installation of a small auxiliary pressure maintenance
pump or other suitable means to maintain normal system
pressures.

(4). Once started, fire pumps shall be arranged to
run continuously until they are stopped manually. There shall
be an audible pump running alarm in a continuously attended
area.
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1507. SPRINKLER SYSTEM DESIGN—GENERAL,

a. In aircraft storage or servicing areas, the maxi-
mum number of sprinklers supplied through one riser and
controlled by one deluge valve shall not exceed 150.

b. Sprinkler spacing in aircraft storage or servicing
areas shall be in accordance with the requirements for extra-
hazard occupancies, as given in the Standard for the Installa-
tion of Sprinkler Systems (NFPA No. 13). The protection
area for fire-resistive construction shall be considered the
floor area. For all other types of construction, the spacing as
projected on the floor shall be no wider than required for
extra-hazard occupancies, but in no case shall the spacing on
the roof or ceiling be wider than required for ordinary-hazard
occupancies. In other portions of hangars protected by sprin-
klers, the spacing shall be in accordance with the hazard re-
quirements of the areas involved.

Note: Sketches showing sprinkler spacing are included in Para-
graph A-1507 in Part G., Appendix. Consideration should be
also given to design and arrangement of the systems to assure
adequate water distribution to protect all critical structural
members of the building, especially bottom chords of trusses
and exposed vertical steel columns.

c. System piping shall be hydraulically calculated and
sized to obtain uniform distribution and to allow for friction
loss in water supply piping. Pipe sizes shall be adjusted ac-
cording to detailed friction loss calculations. These calcula-
tions shall show the relationship between water supply and
total demand.

d. Uniform sprinkler discharge shall be based on a
maximum variation of 15 percent above the required discharge
rates in gallons per minute per square foot. Variation below
the required discharge rate as specified shall not be permitted.
When steel pipe is installed, the coefficient C in Hazen & Wil-
liams formula shall be taken as 120 in the calculations.

e. Where operation of hangar doors results in interfer-
ence with the distribution of water from the hangar sprinkler
systems, supplementary sprinklers may be necessary to assure
effective floor coverage. Where the design of hangar doors
prevents installation of sprinklers to provide desired coverage,
special protection means may be required.

1508. WATER DELUGE SPRINKLER SYSTEMS.

a. The discharge rate from water deluge sprinkler sys-
tems shall be a minimum of 0.17 gallons of water per minute
per square foot of floor area.
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b. Sprinklers shall have a minimum nominal % inch
orifice and shall be of approved make and type.

1509. FoaM-WATER SPRINKLER SYSTEMS.

a. The discharge rate from foam-water sprinkler sys-
tems shall be a minimum of 0.17 gallons of air-foam solution
per minute per square foot of floor area.

b. Foam-water sprinklers shall have a minimum nomi-
nal Y4-inch orifice and shall be of approved make and type.
Where nominal 3g-inch or larger orifice foam-water sprinklers
are used throughout the system, pipe and fittings need not be
galvanized.

c. Foam-water sprinklers shall have deflectors designed
to produce water discharge patterns closely comparable to
those of “standard” sprinklers [nomenclature from the Stand-
ard for the Installation of Sprinkler Systems (NFPA No. 13)]
when discharging at the same rates of flow. They shall gener-
ate air-foam when supplied with the air-foam solution under
pressure and shall distribute the foam in a pattern essentially
similar to that of water discharging therefrom. Minor contrac-
tion of the pattern may occur when discharging foam in com-
parison with the pattern when discharging water.

d. The quantities of air-foam liquid concentrate pro-
vided shall be sufficient for foam discharge for a minimum
period of 10 minutes. Where the system has been designed to
have a discharge rate higher than the specified minimum of
0.17 galions per minute per square foot, a proportionate reduc-
tion in the discharge period may be made except that the dis-
charge period shall not be less than 7 minutes. In addition,
there should be an equal reserve supply of foam-liquid concen-
trate of compatible type for the system* readily available.
This supply may be directly connected to the foam-liquid con-
centrate system or may be in the form of a tank truck “pool”
supply on the airport. When planning this reserve supply, the
authorities having jurisdiction shall be consulted.

1510. OpPERATING-MEANS DEsIGN.
a. Automatic operation of sprinkler systems shall be

* Normally, foam-water sprinkler systems are tested and listed by
the national testing laboratories with a specific manufacturers foam-
liquid concentrate. Care should be exercised to assure that the reserve
supply is satisfactory for the system installed.
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provided for by rate-of-rise heat-responsive systems approved
for use with the particular sprinkler systems installed.

b. Heat-responsive systems shall be provided with
complete supervision so arranged that loss of supervising air
pressure, loss of electrical energy, or loss of continuity of
wiring will result in positive notification of the abnormal
conditions.

¢. The spacing of heat-responsive devices for systems
installed for protection of hangars shall be in accordance with
the Standard for the Installation of Sprinkler Systems (NFPA
No. 13). Where corrosive conditions exist that affect normal
heat-responsive devices or systems, types of materials or pro-
tective coatings designed to resist corrosion shall be used.

d. Manually operated mechanical tripping devices shall
be provided for each deluge valve and shall be operable out-
side the protected area.

1511. Drarr Stops.

a. Draft stops should effectively surround each indi-
vidual sprinkler system. (See Chapter 10 for construction
details.) In any individual case, the number of draft stops
may be reduced by the authority having jurisdiction where the
water supply is adequate to meet the requirements. Where
draft stops are not provided, water supply requirements shall
be calculated on the assumption that all systems in the air-
craft storage or servicing area, not subdivided by fire walls,
will operate.

1512, CoNVERSION OF EXISTING SYSTEM,

a. In converting one type of system to another, all
provisions of this chapter pertaining to new systems shall be
applied. In addition, special attention shall be given to the
following factors:

(1). The hydraulic design of the original system and
the existing water supply shall be carefully considered when
planning conversion.

(2). 1If water supplies are greater than necessary,
the uniform discharge requirement of Paragraph 1507.d. may
be waived if the required minimum discharge rate in gallons
per minute per square foot is available in all areas.

(3). Careful consideration must be given to com-
patability of all devices and equipment, existing and new, so
as to provide a functionally correct system,
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(4). Before installation of foam-water sprinklers, in-
dividual water deluge systems shall be flowed at maximum
pressures available. Should any plugging occur during flow,
affected section shall be cleaned before installation of sprin-
klers.

1513. MAINTENANCE OF SPRINKLER SYSTEMS.

a. Sprinkler systems require competent and continuous
care and maintenance to effectively perform their purpose at
time of fire. Sprinkler systems shall be maintained, serviced,
tested and operated periodically by men experienced in this
work. A maintenance inspection contract with an installer of
sprinkler systems of the types covered in this chapter is
recommended. Reports, giving details of such inspection ser-
vice, should be required by the owner and the authority having
jurisdiction. (See Care and Maintenance of Sprinkler Systems,
NFPA No. 13A))

Chapter 16. Fixed Standpipe and Hose
Systems (All Types).

1601. GENERAL.

a. Facilities shall be provided within every hangar to
supply water hand hose lines (see Paragraph 1605.b.). Foam,
carbon dioxide and dry chemical types of standpipe and hose
systems are recommended for combating flammable liquid
fires. Carbon dioxide and dry chemical types are also suitable
for electrical fires.

Note: Dry chemical, other than approved foam compatible types,
used in conjunction with foam poses some problems of compatibility
which vary with the quantities involved and the techniques used.

b. At least one station of each type of fixed standpipe
system installed in the aircraft storage or servicing area shall be
located near the hangar door equipped with at least 150 feet
of hose to provide protection on hangar apron areas.

1602. WATER STANDPIPE AND HOSE SYSTEMS.

a. INTERIOR.

(1). (See Paragraph 1601.) Interior water standpipes
for hose systems installed in aircraft storage or servicing areas
shall be not less than 2 inches in diameter and should be so
located that with not more than 100 feet of hose connected to
each, any part of the hangar or an aircraft therein may be
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effectively reached. (In very large hangars, additional hose
may be required at each standpipe to accomplish the range
specified.) The installation of such systems shall be in com-
pliance with the “Standard for the lInstallation of Standpipe
and Hose Systems” (No. 14) and “Standard for Water Spray
Systems” (No. 15).

(2). The water supply for hose streams preferably
should be from an independent connection to the underground
water supply system. Small hose may be supplied from sealed
head wet pipe sprinkler systems if connected to not less than
2%-inch pipes.

(3). The 1l%-inch fire hose supplied for use inside
hangars shall be equipped with suitable nozzles of the adjusta-
ble straight stream and spray type with the solid stream orifice
not to exceed Y%-inch nominal.

b. Roor CONNECTIONS.

(1). Hose connections and hose should be installed on
roofs of hangars having combustible roof coverings, regardless
of roof deck construction, when such roofs exceed 25,000 square
feet in area, or 50 feet in height, or 100 feet in smallest dimension.

(2). Roof hose connections should be spaced to cover all
points of the roof not readily covered from the ground. They
may be supplied from 2%%-inch or larger wet pipe sprinkler mains.
1Y-inch hose connections should be spaced not over 200 feet
apart and not over 75 feet of 1%-inch hose with }%-inch nozzle
should be supplied from each hose connection.

(3). Roof hose connections for hangars having deluge
or dry pipe systems should be supplied from the standpipe riser
for hose systems but may be supplied through a connection to
the sprinkler system located below the sprinkler riser control
valve with a cold weather valve located in the heated sprinkler
valve house.

(4). In unheated, unsprinklered hangars, roof hose con-
nections should be supplied through a cold weather valve in a
heated valve house. In cold weather, the lines to roof hose con-
nections should be kept shut off and should be properly drained
They should be maintained wet during warm weather months.

(5). Usual consideration should be given to the design
of supply mains to roof hose connections in regard to length of
piping and water supplies available. Mains should be capable of
supplying at least 2 lines of hose being discharged simultaneously.
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(6). Hose connection houses should be properly heated
and constructed to serve the purpose.

(7). For ladders to roofs, see Paragraph 804.e.

1603. CarBoN DioxipE Stanppripe AND Hose SysTEMS
(WHEN INSTALLED).

a. (See Paragraph 1601 and the Standard on “Carbon
Dioxide Extinguishing Systems”, No. 12.) Carbon dioxide
hose stations shall be located so that all the floor area in the
aircraft storage or servicing area (or other areas requiring this
special protection) can be effectively reached with at least two
lines.

b. Controls shall be arranged so that each hose line
can be put into operation by one man at the hose reel station.
A manual discharge control valve shall be provided at the nozzle.

c. The supply pipe and length of hose shall be designed
to provide an effective discharge of carbon dioxide in not more
than 30 seconds. ln addition, the supply piping shall be adequate
to permit the effective use of at least any two hose lines at
the same time.

d. Hose lines suitable for this use can be secured to
provide a discharge rate of from 200 pounds-per-minute to 600
pounds-per-minute and the selection of equipment will depend on
the nature of the protection requirements. ILower discharge rates
may be used for protection of localized special hazards. Hose
used shall be of a type that will permit discharge without complete
removal from reel or rack.

e. The carbon dioxide supply shall be at least sufficient
for any hose line or group of hose lines which may be used at
one time to provide continuous operation for 214 minutes.

1604. Dry CHEMICAL STANDPIPE AND Hose SystEMs (WHEN
INSTALLED).

a. (See Paragraph 1601 and the Standard on “Dry
Chemical Extinguishing Systems”, No. 17.) Dry chemical hose
stations shall be so located that all floor area in the aircraft
storage or servicing area (or other area requiring this special
protection) can be effectively reached with at least two lines.

b. Controls shall be arranged so that each hose line can
be put into operation by one man at the hose reel station. A
manual discharge control valve shall be provided at the nozzle.

c. The supply pipe and length of hose shall be designed
to provide an effective discharge of dry chemical in not more
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than 30 seconds. [In addition, the supply piping shall be adequate
to permit the effective use of at least any two hose lines at the
same time.

d. Hose lines suitable for this use can be secured to
provide a discharge rate of from 200 pounds-per-minute to 500
pounds-per-minute and the selection of equipment will depend on
the nature of the protection requirements. lower discharge rates
may be used for protection of localized special hazards. Hose
used shall be of type that will permit discharge without com-
plete removal from reel or rack.

e. The dry chemical supply shall be at least sufficient for
any hose line or group of hose lines which may be used at one
time to provide continuous operation for 214 minutes.

1605. Foam Stanporipe aANp Hose SystemMs (WHEN IN-
STALLED).

a. (See Paragraph 1601 and the Standards for “Foam
Extinguishing Systems”, No. 11.) Air (mechanical) foam
should be used in these systems because of its stability should
water be subsequently discharged in the same area.

b. Where aircraft storage or servicing areas are pro-
tected by foam-water sprinkler systems, as discussed in Chap-
ter 15, fixed foam standpipe and hose systems supplied by
such foam-water sprinkler systems may be used in lieu of wa-
ter standpipe and hose systems (see Paragraph 1601.a.).

c. Where aircraft storage or servicing areas are pro-
tected by water deluge sprinkler systems, as discussed in
Chapter 15, foam from fixed standpipe systems may also be
used, if backed up with water. Foam nozzles in such cases
should be of such design as to permit discharging a satisfactory
stream of water alone, after foam discharge ceases. Foam-
water hand hose lines should be installed in accordance with
the provisions of Paragraph 1602.a.

d. When used in unheated hangars, air foam mixing
equipment shall be located in enclosures heated (where required)
to 50-75 degress F. so as to prevent freezing and to obtain the
optimum chemical mixture of stabilizer and water.

e. Foam standpipe extinguishing systems shall be de-
signed to provide for the simultaneous use of two streams of 50
gallons-per-minute of water (including foam liquid) each for a
period of 10 minutes in sprinklered hangars and 20 minutes in
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nonsprinklered hangars. A full recharge for an equivalent amount
(two standpipes) of foam producing material shall be maintained
in reserve.

Chapter 17. Wheeled and Portable Extinguishers
1701, Wheeled and portable extinguishers shall be pro-

vided in accordance with the recommendations contained in
the NFPA Standard for the Installation of Portable Fire Ex-
tinguishers (NFPA No. 10). In aircraft storage and servicing
areas, the distribution of such devices shall be in accordance
with the extra-hazard classification outlined in Chapter 4 of
NFPA No. 10. The distribution of extinguishers in other areas
of aircraft hangars shall be in accordance with the recom-
mendations for light, ordinary or extra-hazard occupancy
based on an analysis of each such room or area following the
guidance in No. 10.

Chapter 18. Sprinkler Alarms and Fire Detection Systems.

1801. SprINKLER ALarMS. In addition to local alarm ser-
vice, waterflow alarms should be transmitted to the airport
fire department headquarters (if any), to the airport control
tower (if any), and to the public fire alarm headquarters or
central station. If the control tower or airport fire department
is manned 24 hours a day and is provided with a direct fire
alarm box connection to the public fire alarm headquarters or
central station, the direct waterflow connection to public fire
alarm headquarters or central station may be omitted.

1802. Fire DErEcTION SYsTEMs.* Nonsprinklered hang-
ars should be equipped with an approved automatic fire de-
tection system. Alarms from it should be transmitted to the
airport fire department headquarters (if any), to the airport
control tower (if any), and to the public fire alarm headquar-
ters or central station. If the control tower or airport fire de-
partment is manned 24 hours a day and is provided with a
direct fire alarm box connection to the public fire alarm head-
quarters or central station, the direct connection from the
automatic fire detection system to the public fire alarm head-
quarters or central station may be omitted. (See NFPA
Standards for Protective Signalling Systems, Nos. 71, 72A,
72B, 72C and 72D).

*See footnote to Paragraph 1101,
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Chapter 19. Employee Organization for Fire Safety.

1901. All personnel engaged in aircraft maintenance op-
erations and all other persons regularly employed and work-
ing in or around aircraft hangars should be instructed in fire
prevention practices as part of their regular training. [See, for
instance, NFPA Recommended Practices on Aircraft Electri-
cal System Maintenance Operations (No. 410A), Aircraft
Breathing Oxygen System Maintenance Operations (No.
410B), Aircraft Fuel System Maintenance (No. 410C), Air-
craft Welding Operations in Hangars (No. 410E), and Aircraft
Cabin Cleaning and Refurbishing Operations (No. 410F).]
These personnel should also be trained in the operation of all
portable fire extinguishers and hose line systems provided in
the hangar, shop or office area where they work.

1902. Selected personnel on each operational shift plus
all watchmen or security guards should be trained in the oper-
ation of the fixed fire protection systems provided in the
hangar, shop or office area where they work. This training
should be accompanied with a comprehensive explanation
of all features of such systems and the areas they protect.

1903. Responsibility for fire protection equipment inspec-
tion and maintenance shall be assigned to key personnel.

Chapter 20. Exterior Fire Protection
Facilities for Hangars.

Nore: This Chapter is not intended to cover specifications for
general exterior fire protection services for airports but is re-
stricted to good practice recommendations for the protection of
hangar structures and their contents,

2001. Water SurrLy—GENERAL, The airport should be
provided with an adequate water supply for fire department
use. This supply may be from suitable connections to a munic-
ipal underground source, from nearby surface supplies or from
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reservoirs or similar static sources. (See Standard for “Out-
side Protection”, No. 24, for guidance on this subject.) Be-
cause elevated water tanks may constitute a hazard to air
navigation (see Paragraph 106), ground reservoirs are nor-
mally used at airports if adequate water supplies are not avail-
able from municipal water supply systems or other sources.

2002. Water SuppLy—HANGAR PROTECTION.

a. For aircraft hangar protection purposes, the supply
for hydrants (exclusive of sprinkler, inclusive of standpipe
requirements) should be adequate to produce at least 500 to
1,000 gallons-per-minute for 45 minutes where the hangars are
provided with automatic protection (see Chapter 15 and Para-
graph 1506.b. and c.) and at least 1,500 to 2,000 gallons-per-
minute for 45 minutes where the hangars are not so protected.
The quantities specified should be delivered at the hydrant
with at least 20 pounds-per-square-inch pressure where fire
department pumpers are available and at least 75 pounds-per-
square-inch pressure where direct hydrant hose streams are to
be used.

b. Where pumps are required to provide the fire flows
specified in Paragraph 2002.a., the NFPA Standard for the “In-
stallation and Operation of Centrifugal Fire Pumps” (No. 20)
shall be used as a guide.

c. Underground water supply piping serving hangar areas
should be no smaller than 8 inches and should be part of the air-
port grid system to assure reliability and minimize friction loss.

d. Hydrants should be spaced according to the hazard re-
quirements of each hangar. Where flush type hydrants are used
their location shall be clearly marked and access to them shall be
maintained by prohibiting aircraft or vehicle parking within a
minimum of 10 feet radius (measured from any portion of air-
craft) and by keeping such hydrant locations clear of snow or
ice accumulations during winter months.

2003. Use or MoBiLE Fire EQUIPMENT,.

a. AirrorT FIRE DEPARTMENTS. Aircraft rescue and fire
fighting equipment (see Paragraph 105.b.) and other mobile fire
fighting equipment available at the airport should be very valu-
able in handling aircraft fires on hangar aprons and in the air-
craft storage or servicing areas of hangars. Personnel manning
such equipment should be trained in their application for this pur-



