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1967 Edition of No. 409 

This Standard is the work of the NFPA Sectional Committee 
on Aircraft Hangars and Airport Facilities. This Sectional Com- 
mittee reports to the Association through the NFPA Committee 
on Aviation. This edition was adopted by the National Fire Pro- 
tection Association at their 1967 Annual Meeting held in Boston, 
Mass., May 15-19, and supersedes all previous editions. The prin- 
cipal changes in this edition as compared with the 1966 text are 
the revisions of Paragraphs 202 and 203, Tables III and IV, 
Paragraphs 702 and 1603. b. (1), and the insertion of new Para- 
graph 1506. a. (3). A few editorial changes have also been ac- 
compli,shed to keep the text up to d~te. 

Origin and Development of No. 409 

The original rite protection recommendations for the con- 
struction 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 publis'hed as NBFU 
Pamphlet No. 85. 

In 1951, the National Fire Protection Association organized 
a Commi'ttee on Aircraft Hangars to which the National Board 
of Fire Underwriters and other interested groups lent their sup- 
port. The NFPA's first standard was adopted in 1954, and the 
NBFU adopted the s~me text, rescinding their earlier 1950 Stan- 
dard. Revisions were made in 1957 and 1958 by .this NFPA 
Committee. In 1959, a reorganization of the NFPA Aviation 
activities resulted in as.signing this Standard to the Sectional 
Committee on Aircraft Hangars and Airport Facilities and the 
1960, 1962, 1965, 1966, and this 1967 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 Servicing has under its jurisdiction development of fire safety 
recommendations to cover aircraft maintenance operations, many 
of which are carried out in hangar structures. (See footnote to 
Paragraph 104 herein and Volume i0 of the National Fire Codes.) 
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P A R T  A 

I N T R O D U C T I O N  

Chapter 1. Scope and Purpose  

101. GENERAL. The  adequacy and usefulness of aircraft  
hangars  depends, to a large extent ,  upon the fire resistance of 
their  construct ion and the fire protect ion provided within the 
buildings. These  s tandards have been drafted to provide 
guidance as to the proper  construct ion and protect ion of air- 
craft  hangars  and are intended to provide good practice 
recommendat ions  for the guidance of airport  authori t ies,  air- 
craft  owners  and operators ,  building and fire officials and 
insurance underwri ters .  

102. SUBDIVISIONS OF THIS STANDARD. This standard is 
divided into seven subdivisions as follows : 

a. PART A. INTRODUCTION. 

b .  PART B.  CONSTRUCTION OF AIRCRAFT HANGARS. T h i s  
Par t  and Par t  C give recommendat ions  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 mili tary and a large number  of fixed based operators  
at private,  municipal and state owned airports.  Th e  recom- 
mendat ions  are predicated on the assumption that  these hang- 
ars will be used for both the s torage and servicing of aircraft  
and include the so-called communi ty  hangars  accommodat ing  
more than one aircraft  of all types,  the hangar  intended to ac- 
commodate  a single large aircraft  (see "No te " ) ,  or a single 
turbine-powered aircraft  of any size. For  hangars  intended 
for the s torage of single small reciprocat ing-engine-powered 
aircraft,  see Par t  F. 

NOTE: A large aircraft is one of more than 12,500 lbs. maximum 
certificat d take-off weight. 

c. PART C. PROTECTION OF AIRCRAFT HANGARS. See re- 
marks under  Pa ragraph  102. b. 

d. PART D. WING OR NOSE HANGARS. W i n g  or nose 
hangars  are buildings which provide shelter for the servicing 
of aircraft  wi thout  housing the aircraft  aft of the trai l ing edge 
of the wings. W ing  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. Nonpor t -  
able aircraf t  docks are shel ters  or covers  for the servic ing of 
a i rcraf t  engines.  Such docks do not house the wings  nor con- 
tain service shops or offices. 

f. PART F. UNIT TYPE STORAGE HANGARS FOR SMALL AIR- 
CRAFT. These  hangars  are used for the s to rage  of personal ,  
execut ive or o ther  small  aircraft .  Such unit  type  hangars  may  
be single units for an individual  a i rcraf t  or joined to form a 
row of hangars .  

Nor~: A "small" aircraft is defined as an aircraft with a maxi- 
mum certified take-off weight of 12,500 lbs. or less. 

g. PART G. APPENDIX. D i a g r a m s  and tex t  designed to 
assist  in imp lemen t ing  this Standard.  

108. AFPLXCATION OF STANDARDS. I t  is u rged  tha t  a i rpor t  
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. I t  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. 

104. SUBJECTS NOT COVERED. 

a. AIRCRAFT MAINTENANCE AND STORAGE. This  s t andard  
does not  deal wi th  a i rcraf t  s torage  and main tenance  procedures  
and hazards.  T h e  N F P A  has detailed r ecommenda t ions  on 
sa feguard ing  cer tain a i rcraf t  ma in tenance  operat ions .*  T h e  
r ecommenda t ions  conta ined herein do, however ,  con templa t e  
the hazards  exis t ing  in a i rcraf t  ma in tenance  and s to rage  opera-  

*See the following NFPA publications dealing with aircraft main- 
tenance operations (short titles given): 

Aircraft Electrical System Maintenance Operations (No. 410A) 
Aircraft Breathing Oxygen System Maintenance Operations (No. 

410B) 
Aircraft Fuel System Maintenance (No. 410C) 
Aircraft Cleaning, Painting, and Paint Removal (No. 410D) 
Aircraft Welding Operations in Hangars (No. 410E) 
Aircraft Cabin Cleaning and Refurbishing Operations (No. 410F) 
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t ions as well as the hazards  occasioned by the cons t ruc t ion  of 
the building and the utilities supplied for the comfort  and 
convenience of the occupants.  

b. AIRCRAFT RESCUE AND FIRE FIGHTING. This  s tandard 
does not deal with aircraft  rescue and fire f ighting equipment  
or manpower.  Reference is made to the recommendat ions  of 
the National  Fire Pro tec t ion  Associat ion enti t led "Sugges t ions  
for Aircraf t  Rescue and Fire  F igh t ing  Services at Airports  and 
Hel ipor ts"  ( N F P A  No. 403) and "S tandard  Opera t ing  Pro-  
cedures, Aircraf t  Rescue and Fire F igh t ing"  ( N F P A  No. 402) 
for data and correlat ion with the hangar  fire protect ion speci- 
fied herein. Par t icu lar  reference is made to Pa ragraph  111 of 
N F P A  No. 403. Prep lanning  is recommended  for maximum 
efficiency in the use of this equipment  in combat ing  hangar  
and apron fires (see Pa ragraph  2003), 

105. OTHER APPLICABLE AIRPORT STANDARDS. Applicable 
nat ional  or internat ional  s tandards  should be followed with 
regard to the clearance distance for hangars  in relat ion to the 
center  line of a i rpor t  runways.*  

105. LOCAL FIR~ RX~ULA~ONS. I t  is r ecommended  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. 

*See pamphlet "Airport Design" available from the Federal Avia- 
tion Administration, Standards Division, Airports Service (AS-57), 
Washington, 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 ICAO, International 
Aviation Building, 1080 University St., Montreal, Canada. 
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P A R T  B 
C O N S T R U C T I O N  OF A I R C R A F T  HANGARS.  

Chapter 2. Definitions. 
201. A HANGAR 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 with one 
area for the storage or servicing of aircraft and any attached, ad- 
joining, or contiguous structure (e.g., "lean-to," shop area, or 
parts storage area) not separated as specified in Paragraphs 502, 
503, or 505. 

203. A HANGAR BUILDING GROUP is a building or group of 
buildings with more than one area for the storage or servicing 
of aircraft and all attached, adjoining, or contiguous structures 
not separated as specified in Paragraphs 504 or 505. 

Chapter 3. General Recommendations. 

301. PREFERENTIAL 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. Workshops, 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. 

401. FIRE 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 NFPA 
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Standard No. 220 for  further details on Fire Resistive Con- 
struction.) 

No-rE: Construction of fire walls is covered in the National 
Building Code recommended by the American Insurance As- 
sociation. 

402. HEAVY TIMBER CONSTRUCTION. Hangars  of this type 
shall have columns, beams, girders and roofs of  heavy timber or 
of approved glued laminated construction of not less than the 
following nominal dimensions for  individual members:  

Columns . . . . . .  8 inches 
Trusses . . . . . . .  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 other 
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 N F P A  
Standard No. 220 for  further  details.) 

403.  NONCOMBUSTIBLE CONSTRUCTION. 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. P r o t e c t e d  n o n c o m b u s -  
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. UNPROTECTED NONCOMBUSTIBLE. Unprotec ted  noncom- 
bustible hangars shall be constructed of noncombustible materials 
for walls, columns, girders, trusses, floor, roof and partitions 
of unspecified fire resistance. 

404. ORDINARY 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.) 

405. WOOD FRAME. 

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. 
In terna l  Subdivisions and Separation.  

501. GENERAL. The  nature  of fires in aircraft  hangars  
indicates that  more than ordinary  precaut ions should be taken 
to insure ready access to such buildings from all sides and 
adequate  separat ion should be provided to reduce fire exposure 
between buildings. The  clear spaces specified in Tables  I and 
II  of Paragraphs  503 and 504 should not  be used for the stor- 
age of aircraft  or concentra t ions  of combust ible  materials  nor 
should buildings of any type  be erected therein, 

502. INTERNAL SUBDIVISIONS. When  two or more air- 
craft  s torage or servicing areas adjoin or are connected by 
lean-tos or o ther  in tervening construct ion,  they shall be sep- 
arated by an approved fire wall. Openings  in such fire walls 
communica t ing  direct ly between two aircraft  s torage 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 ano ther  aircraft  s torage or servicing area, except  
where,  in the judgment  of the au thor i ty  having jurisdiction, 
double doors are required. Par t i t ions  and ceilings separat ing 
aircraft  s torage and servicing areas f rom other  areas (e.g. 
shop, office and par ts  s torage areas) should have at least a 
one-hour  fire resistance ra t ing with openings protected by ap- 
proved Class C fire doors (see Pa ragraph  302). Curbs, ramps 
or drains shall be provided at all openings from aircraft  stor- 
age or servicing areas to p revent  the flow of liquids through 
the openings (see Pa ragraph  902.c. and d.). 

503. SEPARATION BETWEEN SINGLE HANGAR BUILDINGS. 
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  III, Paragraph  701). W h e r e  mixed types 
of const ruct ion are involved the predominat ing  type of con- 
s t ruct ion shall be used as a guide, subject  to the approval  of 
the au thor i ty  having jurisdiction. 

T,~mLs I 
TYPE oF CONSTRUCTION SEPARATION REQUIRED* 
Fire Resist ive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 ft. 
Pro tec ted  Noncombust ib le  . . . . . . . . . . . . . . . . . . . . . . . .  50 ft. 
H e a v y  T imbe r  or Pro tec ted  Ordinary  . . . . . . . . . . . . . .  50 ft. 
Unpro tec ted  Noncombust ib le  . . . . . . . . . . . . . . . . . . . . . .  50 ft.  
Ord inary  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 ft. 
Pro tec ted  W o o d  F rame  and W o o d  F rame  . . . . . . . . . .  75 ft. 

*See Paragraph 501 for Limitations in Use of Space and Para- 
graph 505 for Exceptions. 
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• r~)4. SEPARATION BETWEEN HANGAR BUILDING GROUPS. 
The clear space distances specified in Table II shall be main- 
tained on all sides of hangar building groups (areas not in ex- 
cess of provisions of Table IV, 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. 

TAar~ II  
TYPE OF CONSTRUC~ON SEPARATION REQUIRED* 
Fire Resistive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75 ft. 
Protected Noncombustible . . . . . . . . . . . . . . . . . . . . . . . .  75 ft. 
Heavy Timber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75 ft. 
P r o t e c t e d  Ordinary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 ft. 
U n p r o t e c t e d  Noncombustible . . . . . . . . . . . . . . . . . . . . .  100 ft. 
Ordinary  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  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. 

$05. EXCEPTIONS TO SEPARATION REQUIREMENTS. 
a. If both exposing walls of adjacent single hangar 

buildings are s tab le  under fire conditions and both wails 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 t o  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 

" . . 4 steel sash (approved Class E type) with outside sprinkler pro- 
tection, and each doorway is protected with one automatically 
operated approved Class I3 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 
259~ 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 N F P A  Standard on Fire Doors and Win~'ows, 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. 

(See Paragraph 802.a. regarding basements and tunnels.) 

Chapter 7. Maximum Recommended Fire Areas 

701. M A X I M U M  RECOMMENDED FIRE AREAs--SINGLE 
HANGAR BUILDINGS. Fire areas permitted for single hangar 
buildings without fire wall 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 con- 
struction are involved, the predominating type of construction 
shall be used as a guide, subject to the approval of the author- 
ity having jurisdiction. (For clear space distances required 
see Table I, Paragraph 503.) 

TABLE I I I  

MAXIMUM RECOMMENDED FIRE AREAS - -  
SINGLE HANGAR BUILDINGS 

MAX. FIRE AREA 
NONSPRINKLERED 

TYPE OF CONSTRUCTION 

Fire Resistive . . . . . . . . . . .  
Protected Noncombustible 
Heavy Timber or Protected 

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

ble . . . . . . . . . . . . . . . . . . .  12,000 
Ordinary . . . . . . . . . . . . . . . .  12,000 
Protected Wood Frame .. 8,000 
Wood Frame . . . . . . . . . . . .  5,000 

SQUARE FEET 

30,000 
20,000 

MAX. FIRE AREA 
SPRIN KLERED 
SQUARE FEET 

200,000 
160,000 

120,000 

120,000 
40,000 
30,000 
20,000 

702. MAXIMUM RECOMMENDED TOTAL AREAS----HANGAR 
BUILDING GROUPS. Total areas permitted for hangar building 
groups should be limited as specified in Table IV, including all 
workshops and other enclosed spaces attached or adjoining. No 
single fire area should exceed the limits specified in Table In, 
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Paragraph 701. Where mixed types of construct ion are involved, 
the predominating type of construction shall be used as a guide, 
subject to the approval of the authority having jurisdiction. 
(For clear space distances required see Table II ,  Paragraph 504.) 

TABLE IV 
MAXIMUM RECOMMENDED TOTAL AREAS - -  

HANGAR BUILDING GROUPS 

TYPE OF CONSTRUCTION 
Fire Resistive . . . . . . . . . . .  
Protected Noncombust ib le  
Heavy  Timber  or Protected 

Ordinary  . . . . . . . . . . . . . .  30,000 
Unprotected Noncombust i -  

ble . . . . . . . . . . . . . . . . . . .  24,000 
Ordinary  . . . . . . . . . . . . . . .  24,000 
Protected W o o d  Frame .. 16,000 
W o o d  Frame . . . . . . . . . . . .  10,000 

MAX. MAX. 
TOTAL AREA TOTAL AREA 

NONSPRINKLERED SPRINKLERED 
SQUARE F E E T  SQUARE FEET 

60,000 500,000* 
40,000 400,000 

300,000 

300,000 
120,000 
90,000 
60,000 

*Where walls separating fire areas have a fire resistance rating of 
not less than 3 hours, the total area for fire resistive construction may 
be unlimited. 

Chapter  8. C o m m o n  Structura l  R e q u i r e m e n t s .  
801. MF.ZZANINES, TOOL ROOMS, ETC. Mezzanine floors, 

tool rooms, and other enclosures within aircraft s torage and 
servicing areas shall be of noncombust ible  construct ion in all 
but  wood frame hangars  (see Paragraph  405). Preference 
should be given to the use of noncombust ible  materials in 
wood frame hangars.  Separate shops, offices and storage areas 
shall comply with the provisions of Paragraphs  302 and 502. 

802. FLOORS. 
a. The surface of the grade floor of aircraft storage or 

servicing areas, regardless of type of hangar  construction,  
shall be noncombust ible  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 wi thout  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 Pa ragraph  902; for static protection, see Para-  
graph 1302; for floor openings, see Paragraph  803.) 

NOTE: If the floor on grade is built as a structural floor, subse- 
quent subsidence of the earth or fill can create a space below 
the floor in which flammable vapors could collect. Where such 
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conditions develop or are created by construction methods, it 
may be necessary to provide positive ventilation or correct the 
condition by other means. 

b. The  floors of adjoining and communica t i ng  areas,  
regardless  of type  of hangar  construct ion,  should be as speci- 
fied in P a r a g r a p h  802.a. wherever  the occupancy  condit ions 
present  special hazards  (as in spray  pa in t ing  or doping areas,  
f lammable  liquid s torage  or mix ing  rooms,  cu t t ing  and weld- 
ing areas,  etc.). In other  sections, floors m a y  be combus t ib le  
or earth,  subject  to the approva l  of the au thor i ty  hav ing  juris- 
diction. 

803. FLOOR OPENINGS. Floor  openings  in mult i -s tor ied 
sections of hangars  (see P a r a g r a p h  601) should be enclosed 
wi th  par t i t ions  or p ro tec ted  with  cons t ruc t ion  hav ing  a fire 
res is tance ra t ing  not less than  tha t  required for the floor con- 
s t ruct ion in which the opening  is made.  

804. RooFs. 
a. ROOF COVERINGS. Roof  cover ings  shall be of an ap- 

p roved  type  of tile, slate, metal ,  asbestos ,  asphal t  shingles or 
of bui l t -up roofing finished with asphal t ,  slag or gravel  or 
o ther  approved  material .  Roof coverings which are listed by 
Underwr i t e r s '  Labora tor ies ,  Inc. as Class " A "  or " B "  shall be 
accepted  as mee t ing  the requ i rements  of this pa ragraph .  Un-  
derwr i te rs '  Labora to r i e s  approved  Class "C"  roof cover ings  
m a y  be used on W o o d  F r a m e  H a n g a r s  (see P a r a g r a p h  405). 

b. Roof  DECKS. Excep t  where  roof cover ings  are of a 
charac ter  pe rmi t t ing  a t t a c h m e n t  direct  to f ramework ,  roof 
decks shall be solid or close fitting. (See P a r a g r a p h s  401,402, 
403, 404 or 405 for mater ia ls  used and desired fire res is tance 
rat ings. )  

c. ROOF INSULATION. Approved  types  of insulat ion 
m a y  be used on top of the roof deck provided such insulat ion 
is covered with an approved  type  of roof cover ing  applied di- 
rect ly  thereto.  

d. ROOF SPACES. YVhen suspended ceilings are pro- 
vided in aircraf t  s torage  or servic ing areas, the roof space shall 
be cut off f rom the area below so tha t  the roof space cannot  be 
used for s torage  or o ther  occupancy.  The  roof space shall be 
provided with vent i la t ion louvres to assure air circulation 
therein. 

e. LADDERS TO ROOFS. Unless  enclosed stairs  leading 
direct ly to the roof of a i rcraf t  s torage or servic ing areas are 
avai lable from the exter ior  of the hangar ,  adequate  pe rmanen t  
exter ior  ladders to hangar  roofs should be provided on all 
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hangar s  exceeding 25,000 square  feet in area, or exceeding 40 
feet in height,  or exceeding 100 feet in the smallest  d imension 
to assure access in case of fire emergencies  (see also Para-  
g raph  1602.b.). 

805. DOORS AND CURTAINS. 

a. DOORS TO ACCOMMODATE AIRCRAFT. 

(1). H a n g a r  doors to accommoda te  aircraf t  shall be of 
noncombus t ib le  cons t ruc t ion  when hangar  walls are of fire 
resist ive or noncombus t ib le  construct ion.  (see P a r a g r a p h s  
401,402, 403 and 404.) 

(2).  Adequa te  door opera t ing  provis ions  should be 
made to permi t  removal  of a i rcraf t  f rom a hangar  in case a 
fire occurs when doors are closed. The  p r i m a r y  power  supply  
to power -opera ted  doors shall be reliable and shall have an in- 
dependent  circuit supply ing  power  to the doors, wi th  wir ing  
run in rigid conduit  direct ly f rom the main electrical distr ibu- 
tion panel  of the hangar  to the door controls.  If  a secondary  
source of power  is not avai lable in case of p r i m a ry  power  fail- 
ure, an auxi l iary power  source should be provided to opera te  
the doors. 

(3). Ver t ica l  act ing doors shall be so counter-balanced,  
and hor izontal  slide or accordion type  doors shall be so ar-  
ranged,  that  manual  or auxi l iary opera t ion (as with winches 
or t rac tors )  is feasible. P re -p lann ing  should assure availabil-  
ity of necessary  auxi l iary  equ ipment  (such as t ractors ,  cables, 
grapnels ,  etc.) where  manual  opera t ion is ei ther  not possible 
or too slow to allow p r o m p t  aircraf t  removal .  (See also Para-  
g raph  1507.e.) 

(4). In areas where  f reezing t empera tu re s  m a y  occur, 
door t racks  or the bo t tom edges of doors shall be protected (by 
heat ing coils or equivalent  means)  to p reven t  ice fo rmat ion  
which migh t  p reven t  or delay operat ion.  [See also P a r a g r a p h  
902.c.(3).] 

b. OTHER EXTERIOR DOORS. See P a r a g r a p h  505 for ex- 
posure  protec t ion  for exter ior  doors in certain locations and 
Chapte r  14 with regard  to exit doors. 

C. CURTAINS ENCLOSING WORK AREAS. W h e r e  curtains  
are used to enclose a work  area the), shall be of an approved  
flame res is tant  type.  

Chapter 0. Drainage of Aprons and Hangar Floors. 
901. 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 
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feet. Ramps used for aircraft  fueling adjacent to hangar struc- 
tures shall comply with the N F P A  Standard on Aircraf t  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 SERVlCINC, ARRAS FLOOa 
DRAINAGE. 

a. GENERAL. 

(1). F loor  drains are needed in aircraf t  s torage  or 
servic ing areas to dispose of wa te r  used for c leaning of air- 
craft, wash ing  of floors, and similar  "u t i l i ty"  purposes ,  and, to 
car ry  away  any spilled f lammable  liquids and wate r  discharged 
f rom opera t ing  spr inkler  sys t ems  or fire hose s t reams  dur ing 
a fire emergency .  In addition, adequate  dra inage to dispose of 
surface liquids on the hangar  floor is desired to restr ict  the 
spread of fire or area of hazard  within a hangar  resul t ing  f rom 
the spil lage of f lammable  liquids and to p reven t  extension of 
the fire or hazard  zone to aprons  on which aircraf t  m a y  be 
parked.  

(2). Dra inage  sys t ems  should be designed to reduce 
fire and explosion hazards  within the sys t ems  to the m a x i m u m  
extent  by the use of fire-resistive unde rg round  piping and by 
as direct  rout ing  as possible to a safe outside location. Such 
sys t ems  should be designed with sui table t raps  or provided 
with adequate  vent i la t ion to p revent  f lammable  vapor  mix- 
tures  fo rming  within the unde rg round  dra inage system. 

NOT~: 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. 

(I). 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  
sys t ems  and hose s t reams  are d ischarging at the design rate. 
In general ,  this will mean tha t  the design mus t  be adequate  
to assure tha t  the liquid level at the center  of the drain is below 
the top surface of the drain inlet g ra t ing  for gra ted  round, 
rec tangula r  or long- t rench type  inlets, or ~he floor surface in 
the case of a slit trench. 
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(2).  Each p ro tec ted  section* of the a i rc ra f t  s to rage  
and serv ic ing  area should  be ca lcula ted  sepa ra t e ly  t ak ing  into 
cons idera t ion  the m a x i m u m  ra ted  d ischarge  from the spr ink le r  
sys t ems  and hose lines. 

(3).  Dra ins  in each p ro tec ted  section* of an a i rcraf t  
hangar  s to rage  and serv ic ing  area  p ro tec ted  by foam wa te r  
spr ink ler  sys t ems  should  be so cons t ruc ted  tha t  they  have 
sufficient capac i ty  to handle  wate r  at a ra te  equal  to 25 percen t  
of the m a x i m u m  foam-wa te r  solut ion d ischarge  rate. 

NOTE: 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. 

(4).  The  dra inage  sys tem,  inc luding  high poin ts  or 
r idges  in the hangar  floor, shall  be so cons t ruc ted  as to p reven t  
spi l lover  onto floor areas  in an ad jacen t  p ro tec ted  section*. 

No~E 1: The floor pitch provided should take into consideration 
the towability of the aircraft and the problems of aircraft 
maintenance, weight and balance checking, etc. 
Note 2: To provide adequate pitch for efficient drainage, the 
pitch should be at least ~ inch per foot ('one percent). 
Nov 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  dra in  pipes  be less than  6 inches 
in d iameter .  

(6).  The  m a x i m u m  flow dis tance  on the floor from 
any point  to the neares t  drain inlet  shall  not  be g rea t e r  than  
40 feet. 

c. DRAINS AT MAIN HANGAR DOORS. 

(1).  W h e n  dra ins  at these doors are p rov ided  as 
par t  of the d ra inage  sys tems,  the dra ins  should  dispose of 
as much as poss ible  of the wa te r  flow resu l t ing  from the oper-  
a t ion of in ter ior  wa te r  spr ink lers  and any fire hose s t reams  
used in the hangar .  

(2).  Such drains  should consis t  of g r a t ed  t renches  
at  each such door ex t end ing  a p p r o x i m a t e l y  the full wid th  of 
the opening  but  should not pass  fire walls. In addi t ion  to the 
separa t ion  of the t rench ends at  fire walls,  i n t e rmed ia t e  bar-  
r iers should be p rov ided  wi thin  a t rench to p reven t  flow of 
wate r  and f lammable  l iquids past  draf t  curtains.  Each sect ion 
of t rench be tween  such bar r ie rs  shall  have an independen t  
bo t tom drain outlet .  

* "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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(3). Door  t renches  m a y  be located inside or outside 
the door but, if outside,  special precaut ions  will be necessary 
in cold cl imates to keep them clear of ice and snow. W h e r e  the 
door t renches  are outside, bo t tom door seals and t racks  shall 
not interfere with efficient drainage.  [See also P a r a g r a p h  
805.a.(4).] 

d. DRAINS AT OTHER OPENINGS FROI~ AIRCRAFT STORAGE 

OR SERVICING AREAS. If  drains are provided to p reven t  flow of 
liquids f rom aircraf t  s torage  or servicing areas th rough  open- 
ings to shops, offices or o ther  communica t i ng  areas, the drains 
shall be so cons t ruc ted  as to p revent  the flow of liquids th rough  
the door dur ing  fuel spill or fire emergencies .  

e. PIT DRAINAGE. Pi ts  for service facilities (e.g., for 
compressed  air, electrical outlets,  etc.) shall drain into the floor 
drainage sys tem.  

f. OIL SEPARATORS. Oil separa tors  should be provided 
for the dra inage  sys t ems  serv ing  all a i rcraf t  s torage  or servic- 
ing areas unless the entire drainage sys t em discharges  to a 
remote  location where  pollut ion is not a factor  and drain open-  
ings located downs t r eam in the sys t em do not cons t i tu te  any  
hazard  to life and proper ty .  In aircraf t  s torage  or servic ing 
areas pro tec ted  by water  deluge or foam-wate r  spr inkler  sys- 
tems, a bypass  m a y  be provided around the separa to r  to al low 
for emergency  direct disposal of wa te r  and f lammable  liquids. 
Separa tor  sys t ems  shall discharge f lammable  liquid product  
to a safely located tank,  cistern,  or sump.  

g. DRAIN AND SEPARATOR MAINTENANCE. P e rio dic 
maintenance  checks (at  least mon th ly  and more  f requent ly  if 
necessary)  and flushing shall be conducted on all drains and 
oil separa tors  to assure that  they are clear of obs t ruc t ions  and 
function in the manner  for which they were designed. The  
hanga r  dra inage  sys t em shall not be used for disposal of flam- 
mable  liquids or was te  oil. 

h. GRATES AND DRAIN COVERS. Grates  and drain covers 
shall be of sufficient s t rength  to take the point  loading of the 
heaviest  type  aircraf t  or equ ipment  which the hangar  serves.  
Grates  and covers shall be removab le  to facil i tate cleaning and 
flushing. 

Chapter 10. Draft Stops In Sprinklered Hangars. 

1001. MATERIALS. Draf t  s tops installed in accordance with  
the provis ions  of P a r a g r a p h  1511 shall be cens t ruc ted  of non- 
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combustible materials  not  subject  to dis integrat ion or fusion 
during the early stages of a fire and shall be t ight ly  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. DEPTH. 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, draf t  stops need not be continued below 16 feet from the 
floor. 

(No-rE: See Part G, Par. A-1002, for Sketches.) 

1008. INSTALLATION. Draf t  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  I I .  H a n g a r  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. Hea t ing  equipment  shall be installed to conform 

with Code for Hea t  Produc ing  Appliances issued by the Ameri-  
can Insurance Association, the Standard on "Ins ta l la t ion of Air 

*CAuTIon: It should be noted that fire protection equipment in aircraft 
hangars is frequently of a type which depends on rate-of-temperature-rise 
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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Condit ioning and Vent i la t ing  Systems of Other  than Resi- 
dence T y p e "  (No. 90A), the "Insta l la t ion of Oil Burning 
Equ ipment"  (No. 31) and the " Ins ta l la t ion  of Gas Piping and 
Gas Appliances in Buildings" (No. 54), except  as hereinaf ter  
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. Ha nga r  heat ing plants fired with gas, liquid or 
solid fuels (not  covered under  subparagraph c below) which 
are not located in a detached building, shall be located in a 
room separated from other  parts  of the hangar  by construct ion 
having at least a one-hour fire resistance rating. This  separated 
room shall not  be used for any other  hazardous purpose or 
combust ible  s torage and should have no direct access from the 
aircraft  s torage or servicing area. Openings in the walls of 
such rooms communica t ing  with other  port ions of the hangar  
shall be restr icted to those necessary for ducts or pipes and 
such ducts shall be protected with approved type automatic  
fire dampers  or doors. All air for combust ion purposes  enter- 
ing such separated rooms shall be drawn from outside of the 
building. 

4. Fan 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. 

C. SUSPENDED OR ELEVATED HEATERS. 

I. 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 
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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. 

1102. VENTILATION AND BLOWER AND EXHAUST 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" 
(NFPA No. 91, USA Standard 233.1). 

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 (NFPA No. 70, USA Standard C1). 
(See also Paragraph 805.a.(2) on power supply to doors accom- 
modating aircraft.) 

c. It is 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- 
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wri ters '  Labora tor ies ,  Inc. (See L igh tn ing  Pro tec t ion  Code, 
N F P A  No. 78, U S A  Standard  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. 

NOTE: 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 ~ 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 MAXIMUM. 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 ,  p re fo rmed  steel or  equivalent  cable will minimize  
danger  of employee  hand in jury) .  

1305. REFERENCES. For  fur ther  details on this subject ,  
see N F P A  Standard  on Aircraf t  Fuel Servicing (No. 407) and 
the N F P A  R e c o m m e n d e d  Prac t ice  on Stat ic  Elect r ic i ty  (No. 
77). 



4 0 9 - 2 4  STANDARD ON AIRCRAFT HANGARS 

Chapter 14. Exi t*  and  Access Requirements. 

1401. ExiTs FROM AIRCRAFT STORAGE OR SERVICING AREAS. 
In general, exits f rom aircraft  storage or servicing areas shall 
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 
I00 feet positioned so as to secure minimum interior travel dis 
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. EXITS FROM MEZZANINE FLOORS LOCATED IN AIR- 
CRAFT STORAGE OR SERVICING AREAS. Exits  f rom mezzanine floors 
in aircraft  storage or servicing areas shall be so arranged that 
the maximum travel to reach the nearest exit f rom 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. 

1403. EXIT 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 
whi te  le t ters  on a red field, or, for internal ly  i l luminated types,  
shall have red letters of translucent material in an opaque field. 

1404. ACCESS AISLES TO FIRE 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. 

*See NFPA Life Safety Code (NFPA No. 101), including Section 15-3, 
for further information. 
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P A R T  C 

P R O T E C T I O N  O F  A I R C R A F T  H A N G A R S .  

Chapter  15. Sprinkler  Systems.  

1501. DEFINITIONS. 

a. SPRINKLER SYSTEM. The  term "spr inkler  sys tem,"  
for the purpose of this chapter,  shall include : 

( 1 ) .  WATER DELUGE SPRINKLER SYSTEM: a s y s t e m  
employing open sprinklers a t tached to and including a piping 
system and the connected water  supply. Wa te r  is delivered to 
open sprinklers th rough  a valve which is opened by the oper- 
ation of a heat-responsive system installed in the same areas 
as the sprinklers. W h e n  this valve opens, water  flows into 
the piping system and discharges f rom all sprinklers a t tached 
thereto.  

( 2 ) .  FOAM-WATER SPRINKLER SYSTEM : a s y s t e m ,  p i p e -  
connected to and including a source of air-foam liquid concen- 
t rate  and a water  supply. W a t e r  and air-foam liquid concen- 
t ra te  are delivered to open foam-water  sprinklers for extin- 
guishing agent  discharge and for distr ibution over the area to 
be protected.  The  piping sys tem is connected to the wate r  
supply through an automat ic  valve which is actuated by the 
operat ion of a heat-responsive system installed in the same 
areas as the sprinklers.  W h e n  this valve opens, water  flows 
into the piping system, air-foam liquid concentra.te is injected 
into the water,  and the resul t ing discharge of air-foam solu- 
tion th rough  the foam-water  sprinklers generates  and distrib- 
utes foam. Upon exhaust ion of the air-foam liquid concentra te  
supply, water  discharge will follow the foam and cont inue un- 
til shut  off manually.  

NotE: W h e r e v e r  the t e rm "spr inkler  sys tem"  is used herein,  it 
shall  mean  bo th  types of sys tems descr ibed in this Pa ragraph .  
W h e r e  it is desired to dis t inguish between the two types of 
systems,  the par t icular  type is specified. 

(3). HEAT-REsPONSIVE SYSTEM: the control  system 
consist ing of the heat detectors,  controls,  control  panels, auto- 
matic and manual  ac tuat ing mechanisms,  all wiring, piping, 
and tubing, and all associated equipment  which is used to 
actuate  the sprinkler sys tem deluge valve. 

1502. GENERAL. 

a. It  is recommended  that  the aircraft  s torage and ser- 
vicing areas of each hangar  of the types described in Para-  
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graph 102.b., d., and e. of this Standard,  regardless of size or 
construct ion,  be equipped with an approved water  deluge 
sprinkler sys tem or an approved foam-water  sprinkler system. 

b. An approved water  deluge sprinkler  sys tem in- 
stalled in the aircraft  s torage and servicing areas of an aircraft  
hangar  according to these recommendat ions  is pr imari ly  in- 
tended to protect  the hangar  s t ructure,  prevent  extension of 
the fire beyond its area of fire origin, and control,  but  not nec- 
essarily extinguish,  any flammable liquid spill fire. W h e n  ade- 
quate floor drainage is provided as recommended  in Chapter  9, 
water  deluge sprinkler systems may be expected to be par- 
t icularly effective in res t r ic t ing the extent  of damage resul t ing 
from any fire in an aircraft  hangar.  

e. An approved foam-water  sprinkler sys tem installed 
in the aircraft  s torage and servicing areas of an aircraft  hangar  
according to these recommendat ions  provides an increased de- 
gree of protect ion for the hangar  s t ructure,  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 
in tervening obstruct ions  (such as aircraft  wings and fuselages) 
permit t ing blanket ing and smother ing  fires in flammable liquid 
spills of the type  that  may  be encountered.  In the event  of a 
serious fuel spillage not resul t ing in an immediate  fire, foam- 
water  sprinkler systems may be operated manual ly  and be 
useful in affording protect ion until clean-up measures can be 
safely carried out. Floor  drainage systems, as outl ined 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 restr ict  the extent  of any fuel spill (see Pa ragraph  
1502.d.). 

d. In many cases the provision of adequate  floor drain- 
age (see Chapter  9) in exist ing or new aircraft  s torage and 
servicing areas of aircraft  hangars  may be difficult for techni- 
cal, operat ional  or economic reasons. W h e r e  the provision of 
such floor drainage is not achieved, it is of part icular  impor- 
tance that  foam-water  sprinkler systems be installed to provide 
the blanket ing effect of 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- 



P A R T  C - -  P R O T E C T I O N  O F  A I R C R A F T  H A N G A R S  409-27 

ate the equipment,  but  also upon the provision and effective 
use of supplemental ,  manual ly  operable fire ext inguishing 
equipment  in the aircraft  s torage and servicing areas of the 
hangar  structure,  such as hose lines and portable  and wheeled 
ext inguishers  (see Chapters  16 and 17). Under  the protect ion 
of either type of sprinkler  sys tem it will normal ly  be feasible 
and practical to use such manual  fire ext inguishing equip- 
ment  to ext inguish three-dimensional  fires (such as fire ex- 
tending from a rup tured  fuel tank to the floor) and to reach 
the fires inside aircraft  compar tments  which will normal ly  be 
out  of range of sprinkler  discharge. 

f. Each sprinkler sys tem shall be installed in accord- 
ance with the Standard  for the Instal lat ion of Sprinkler 
Systems ( N F P A  No. 13) or the Standard  for F o a m - W a t e r  
Sprinkler and F o a m - W a t e r  Spray Systems ( N F P A  No. 16) 
as applicable and in accordance with the recommendat ions  
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. PLANS AND SPECIFICATIONS. The  design and instal- 
lation of a sprinkler sys tem in an aircraft  hangar  should be 
entrusted only to fully qualified and responsible persons. Be- 
fore such a sys tem is installed, complete  working plans shall 
be submit ted for approval  to the au thor i ty  having jurisdiction. 
W ork i ng  plans shall be drawn to scale showing all essential 
details and be so made that  they can be easily reproduced to 
provide necessary copies. Informat ion  supplied shall include 
the data detailed in the Standard for the Instal lat ion of 
Sprinkler Systems ( N F P A  No. 13) or the Standard for Foam- 
Wa t e r  Sprinkler and Foam-W'ater  Spray Systems ( N F P A  
No. 16), as applicable, and shall include:  

a. the design purpose of the system, 

b. discharge densities and period of discharge, 

c. hydraul ic  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 operat ing equip- 
ment  to be installed, 
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h. location and spac ing  of sprinklers ,  

i. pipe hanger  and brac ing  location and instal lat ion 
details, 

j. location of draf t  curtains,  

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

1. details  of any  a i r - foam liquid concentra te ,  its 
s torage  and inject ion 

and other  per t inent  data  to provide  a clear explanat ion  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. ACCEPTANCE T~STS. The  fol lowing tests  shall be 
pe r fo rmed  pr ior  to final acceptance  of any  spr inkler  sys t em in 
an aircraf t  hanga r :  

a. FLUSHING UND~GROUND PIPE. U n d e r g r o u n d  mains  
and each lead-in connect ion shall be flushed tho rough ly  before 
connect ion is made to sys t em piping in order to r emove  for- 
eign mater ia ls  which may  have entered dur ing the course of 
instal lat ion.  The  min i m um  rate  of flow for flushing lines shall 
be the calculated wa te r  demand  rate  of the s y s t e m ( s )  expected 
to operate ,  de te rmined  by the sys tem design. Procedures  shall 
include m e a s u r e m e n t  of the actual  flow rate used. The  flow 
shall be cont inued for a sufficient t ime to assure thorough  
cleaning. In connect ion wi th  the flushing operat ion,  consider-  
ation shall be given to means  for disposal of the water  dis- 
charged.  

b. HYDROSTATIC TESTS. H y d r o s t a t i c  pressure  tes ts  
shall be conducted on each spr inkler  sys tem as specified in the 
S tandard  for the Ins ta l la t ion  of Sprinkler  Sys tems  ( N F P A  
No. 13) or the S tandard  for Foam-¥Vater  Spr inkler  Sys t ems  
and F o a m - W a t e r  Spray  Sys tems  ( N F P A  No. 16), as appli- 
cable. 

c. FLOW TESTS. Full  f lowing tes ts  with wa te r  only 
shall be made on each spr inkler  sys tem as a means  of checking 
the spr inkler  dis t r ibut ion and to assure agains t  c logging of 
piping and spr inklers  by foreign ma t t e r  carried by the water.  
The  m a x i m u m  number  of sys t ems  tha t  m a y  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 ( N F P A  No. 16).] 

1505. FINAL APPROVAL. 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. WATF.R SUPPLY. 
a. SPRINKLER SYSTEMS ONLY. 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 in excess of 
120,000 square feet or having a maximum roof or ceiling height 
exceeding 60 feet may require additional systems to be included 
in the calculation of water supply needed in such cases. 

(4).  Aircraf t  s torage  or servic ing areas with large 
doors  on both ends may  present  special draf t  p roblems affect- 
ing the efficient opera t ion of the installed sprinklers.  T h e  
au thor i ty  hav ing  jur isdict ion may  require addit ional  sys t ems  
to be included in the calculat ion of water  supply  needed in 
such cases. 

b. ADDITIONAL WATER REQUIREMENT FOR HOSE STREAMS. 
W h e r e  the wa te r  supply  for spr inklers  also serves as a supply  
for hose s t reams,  the total  supply  shall be increased in ac- 
cordance with  the larges t  num ber  of hose s t reams  likely to be 
used in case of fire in the hangars .  In  mos t  cases at least  500 
to 1,000 gal lons per minute  to supply hose s t r eams  shall be 
added to the spr inkler  flow requirements .  The  au thor i ty  hav-  
ing jurisdict ion shall be consul ted to de termine  the exact  hose 
s t r eam flow requi rements .  W a t e r  supply  for hose s t r eams  
shall be included in the hydraul ic  calculat ions (see P a r a g r a p h  
1507.c.). In  the case of hose systems,  the calculated demand 
shall be at  the point  where  supply  piping for the hose sta- 
t ion(s )  connects  to the sys t em piping or fire protec t ion  under-  
ground.  For  hydrants ,  the entire calculated demand shall be 
applied at a point  d o w n s t r e a m  of the spr inkler  sys t em lead-in 
connect ions  f rom the fire protec t ion  underground.  

c. WATER SUPPLY DURATION. The  supply  shall be capa- 
ble of ma in ta in ing  wate r  discharge at the design ra te  and 
pressure  for a period of at least 45 minutes  over  the entire area 
protected by sys t ems  expected to opera te  s imul taneously .  

d. SOURCES OF SUPPLY. The  deve lopment  of sa t i s fac tory  
wa te r  supplies is a ma t t e r  requir ing engineer ing  j udgmen t  
and careful  analysis  of local conditions. The  notes below out- 
line general  sugges t ions  of an advisory  nature.  The  au thor i ty  
having  jur isdict ion shall be consulted for r ecommenda t ions  
appl icable to specific si tuations.  (See Standard  for the Ins ta l -  
lation of Centr i fugal  Fire Pumps ,  N F P A  No. 20 and Standard  
for W a t e r  Tanks  for P r iva te  Fire Protect ion,  N F P A  No. 22.) 

NOTES: Acceptable  types of water  supplies may  consis t  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 
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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 
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 f rom the  a i rc ra f t  s to rage  or s e rv i c ing  areas  and  p u m p -  
ing  . equ ipment  shal l  be s a f egua rded  a g a i n s t  i n t e r r u p t i o n  of 
se rvme t h r o u g h  d a m a g e  by  fire, w i n d s t o r m  or flood. 

(2) .  F i r e  p u m p s  shal l  be  s t a r t ed  a u t o m a t i c a l l y  by 
a drop in wa t e r  p ressure .  In  a d d i t i o n  they  shou ld  be s t a r t ed  
a u t o m a t i c a l l y  by  ope ra t i on  of a n y  sp r i nk l e r  sys t em.  W h e r e  
two  or more  e lec t r ica l ly  d r iven  fire p u m p s  are used,  the  au to -  
ma t i c  o p e r a t i o n  shou ld  be a r r a n g e d  so tha t  p u m p s  s t a r t  suc-  
cess ive ly .  [See S t a n d a r d  for I n s t a l l a t i o n  of Cen t r i f uga l  F i re  
P u m p s  ( N F P A  No. 20).]  

(3) .  F r e q u e n t  ope ra t i on  of fire p u m p s  such  as m i g h t  
r e su l t  f rom leakage  f rom u n d e r g r o u n d  pipes  shal l  be avo ided  
by  the i n s t a l l a t i o n  of a smal l  aux i l i a ry  p re s su re  m a i n t e n a n c e  
p u m p  or o the r  su i t ab le  m e a n s  to m a i n t a i n  n o r m a l  s y s t e m  
pressures .  
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(4). Once s tar ted,  fire p u m p s  shall be a r ranged  to 
run cont inuous ly  until they  are s topped manual ly .  The re  shall 
be an audible p u m p  runn ing  a larm in a cont inuous ly  a t tended 
area. 

1507. SPRINKLER SYSTEM DESIGN~GENERAL. 

a. In  aircraf t  s torage  or servic ing areas,  the maxi-  
m u m  number  of spr inklers  supplied th rough  one riser and 
control led by one deluge valve shall not exceed 150. 

b. Spr inkler  spacing in aircraf t  s to rage  or servic ing 
areas shall be in accordance with the requ i rements  for ext ra-  
hazard occupancies,  as given in the S tandard  for the Ins ta l la-  
tion of Sprinkler  Sys t ems  ( N F P A  No. 13). T h e  pro tec t ion  
area for fire-resistive cons t ruc t ion  shall be considered the 
floor area. For  all o ther  types  of construct ion,  the spac ing  as 
projected on the floor shall be no wider  than required for 
ex t ra -hazard  occupancies,  but  in no case shall the spacing on 
the roof or ceiling be wider  than  required for o rd ina ry -haza rd  
occupancies.  In  other  por t ions  of hangar s  pro tec ted  by sprin- 
klers, the spacing shall be in accordance with the hazard  re- 
qu i rements  of the areas involved. 

Noa'E: 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. Sys tem piping shall be hydraul ical ly  calculated and 
sized to obtain uni form dis t r ibut ion and to allow for friction 
loss in wa te r  supply  piping. Pipe sizes shall be adjus ted  ac- 
cording to detailed friction loss calculations. These  calcula- 
tions shall show the re la t ionship be tween  water  supply  and 
total  demand.  

d. Un i fo rm  sprinkler  d ischarge shall be based on a 
m a x i m u m  var ia t ion of 15 percent  above the required discharge 
rates  in gal lons per  minute  per square  foot. Var ia t ion  below 
the required discharge rate  as specified shall not be permi t ted .  
W h e n  steel pipe is installed, the coefficient C in Hazen  & Wil-  
l iams formula  shall be taken as 120 in the calculations.  

e. W h e r e  opera t ion of hangar  doors resul ts  in interfer-  
ence with  the dis tr ibut ion of wa te r  f rom the hangar  spr inkler  
sys tems,  supp l emen ta ry  spr inklers  may  be necessary  to assure 
effective floor coverage.  W h e r e  the design of hangar  doors 
prevents  instal lat ion of spr inklers  to provide desired coverage,  
special pro tec t ion  means  may  be required. 
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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. 

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 ~ - inch  orifice and shall be of approved make and type. 
Where nominal 3~-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 gallons 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 of air-foam liquid concentrate 
of compatible type for the system* readily available. This 
supply may be directly connected to the air-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. 

* Normally,  foam-water  sprinkler systems are tested and listed by 
the national test ing laboratories with a specific manufacturers  air-foam 
liquid concentrate.  Care should be exercised to assure that  the reserve 
supply is sat isfactory for the system installed. 
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1510. OPERATING-MEANS DESIGN. 

a. Automatic operation of sprinkler systems shall be 
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. 

c. Spacing of heat-responsive devices shall be in ac- 
cordance with their listing by nationally recognized testing 
laboratories, unless conditions indicate the need for a closer 
spacing. 

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

1511. DRAFT 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). If 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- 
patibility of all devices and equipment, existing and new, so 
as to provide a functionally correct system. 
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(4). Before  instal lat ion of f o a m - w a t e r  sprinklers,  in- 
dividual wa te r  deluge sys t ems  shall be flowed at m a x i m u m  
pressures  available.  Should any  p lugg ing  occur dur ing  flow, 
affected sect ion shall be cleaned before instal la t ion of sprin-  
klers. 

1 5 1 3 .  MAINTENANCE OF SPRINKLER SYSTEMS. 

a. Spr inkler  sy s t em s  require  compe ten t  and cont inuous  
care and main tenance  to effectively pe r fo rm their  purpose  at 
t ime of fire. Spr inkler  sys t ems  shall be mainta ined,  serviced, 
tes ted and opera ted  periodical ly by  men exper ienced in this 
work.  A main tenance  inspect ion contrac t  wi th  an instal ler  of 
sprinkler  sy s t ems  of the types  covered in this chapter  is 
r ecommended .  Reports ,  g iv ing  details of such inspect ion ser- 
vice, should be required by  the owner  and the au thor i ty  hav ing  
jurisdict ion.  (See Care and Main tenance  of Spr inkler  Sys tems ,  
N F P A  No. 13A.) 

Chapter  16. H a n d  H o s e  S y s t e m s  

1601. INTRODUCTION. 

a. T h e  in tent  of Chapte r  16 is to provide  a m e a n s  for 
fire f ight ing by  occupants  of the hangar  th rough  the use of 
hand hose supplied f rom the hanga r ' s  fixed fire protec t ion  sys- 
tem or f rom an independent  source. T h e  hand hose sys t em 
should p re fe rab ly  be a r ranged  for foam applicat ion in aircraf t  
s torage  and servic ing areas and wate r  spray  or s t ra igh t  wa te r  
s t r eams  in o ther  areas (see P a r a g r a p h  1603.b.). For  special 
applicat ions,  the use of carbon dioxide hand hose sys t ems  or 
dry chemical  hand hose sys t ems  m a y  be provided.  More  than  
one of these types  of sys t ems  may  be installed for the protec-  
tion of the same area. 

NOTE: It is recognized that in some areas building codes or 
local fire department regulations may require independent hose 
connection systems, designed either for fire department use 
only or for use by occupants as well as the fire department. 
Where these required systems are installed, they will satisfy the 
intent of this Chapter provided they are designed to permit use 
by the occupants, and, in the aircraft storage and servicing 
areas, are arranged to supply water and foam for fire extin- 
guishing purposes. 

1602. GENERAL. 

a. H a n d  hose lines shall be installed in every hangar ,  
including spr inklered hangars ,  to provide  for manual  fire 
control.  
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1603. WATER-FOAM AND WATER SPRAY HOSE SYSTEMS. 

a. AIRCRAFT STORAGE AND SERVICING AREAS. 

(1).  W a t e r - f o a m  hand hose sys t ems  shall be in- 
stal led in a i rcraf t  s torage  and servic ing areas. The  sys t ems  
shall conform with  the N F P A  Standard  on Standpipe  and 
Hose  Sys tems  ( N F P A  No. 14) and appl icable por t ions  of the 
N F P A  Standard  on F o a m  Ex t ingu i sh ing  Sys tems  ( N F P A  
No. 11). These  hose sys t ems  shall be supplied f rom a con- 
nect ion to the spr inkler  sys t em header  or f rom a direct con- 
nection to the wa te r  source. H a n d  hose connect ions  shall be 
a m i n i m u m  of 1 ~  inches in size and fitted with a control  
valve.  A quick-act ing,  quar te r - tu rn  control valve is preferred.  
Not  more  than  100 feet of approved  l ~ - i n c h  lined hose should 
be a t tached  to any  single hose out le t  s ta t ion unless design 
factors  are such as to assure adequate  nozzle pressure  wi th  a 
grea ter  length of hose. The  hose shall be proper ly  racked or 
reeled. Hose  s ta t ions  shall be located so tha t  adequate  hose 
s t reams  shall reach all por t ions  of the area to be pro tec ted  
(the s t r eam range  should be calculated based on the vo lume  
and pressures  avai lable under  m a x i m u m  demand  condi t ions) .  
Hoses  shall  be fitted wi th  an approved  f o a m - m a k e r  nozzle or 
a combina t ion  type  nozzle designed to permi t  foam applica-  
t ion or wa te r  spray.  Nozzles  shall be of the shutoff  type  or 
shall have  a shutoff  valve at  the nozzle inlet. 

(2).  Foam-l iquid  concent ra te  m a y  be supplied f rom 
a central  dis t r ibut ion sys t em separa te  f rom or a par t  of a 
f oam-wa te r  spr inkler  sys tem or f rom s ta t ionary  foam liquid 
concent ra te  containers  fitted wi th  approved  p ropor t ion ing  de- 
vices. T h e  supply  of foam-l iquid concent ra te  shall be suf- 
ficient to provide  opera t ion  of at least two s ta t ions  for a pe- 
riod of 20 minutes  at a m i n i m um  foam solution discharge rate  
of 60 g p m  (nomina l ) .  

b. SHOP, OFFICE AND STORAGE AREAS OF HANGARS. 

(1). Excep t  where  special hazards  exist  and require 
special protect ion,  wa te r  s tandpipe  and hose sys t ems  shall be 
instal led in accordance with N F P A  Standard  on Standpipes  
and Hose  Sys tems  (No. 14). Hoses  shall he fitted with an 
approved  combina t ion  type  nozzle designed to permi t  s t ra igh t  
s t ream or water  spray  applications.  
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NoR: Any special protection system shall be installed in ac- 
cordance with applicable NFPA Standards. 

1604. 'CARBON DIOXIDE OR DRY CHEMICAL HOSE SYSTEMS. 

a. Carbon dioxide and dry chemical  s tandpipe  and 
hose sys t ems  are also effective in c o m b a t t i n g  f lammable  liq- 
uid, electrical and a i rcraf t  fires and m a y  be installed in air- 
craf t  s torage  and servic ing areas of hangars  to supp lemen t  
the required f o a m - w a t e r  hose sys tems.  

b. Carbon dioxide hand hose sys t ems  in aircraf t  stor- 
age and servic ing areas shall be installed in accordance with 
Chapter  4 of the S tandard  for Carbon Dioxide Ex t ingu i sh ing  
Sys tems  ( N F P A  No. 12, U S A  Standard  A 54.1) except  as out-  
lined herein : 

(1).  T h e  supply  pipe and length of hose shall be 
designed to provide  an effective discharge of carbon dioxide 
within 30 seconds af ter  actuat ion.  

(2). Hose  shall be of a type  tha t  will pe rmi t  dis- 
charge  wi thou t  comple te  removal  f rom the reel or rack. 

(3).  The  carbon dioxide supply  and dis tr ibut ion 
sys t em shall be adequa te  to provide  for cont inuous  opera t ion  
of two hose lines for at least 2 ~  minutes  at  a discharge ra te  
of at least 200 pounds  per minute  per hose line. 

c. Dry  chemical  hand hose sys t ems  in aircraf t  s torage  
and serv ic ing  areas shall be installed in accordance with  the 
S tandard  for Dry  Chemical  Ex t ingu i sh ing  Sys tems  ( N F P A  
No. 17) except  as out l ined herein:  

(1). T h e  supply  pipe and length of hose shall be de- 
s igned to provide  an effective discharge of dry chemical  within 
30 seconds af ter  actuat ion.  

(2). T h e  dry chemical  supply  and dis t r ibut ion sys- 
tem shall be adequate  to provide  for cont inuous  opera t ion of 
two hose lines for at least  2 ~  minutes  at a discharge rate  of 
at least  200 pounds  per  minute  per  hose line. 

NoR: Do not permit hose to stay on reel or rack during use 
since this will cause restriction in discharge of dry chemical. 

Chapter 17. W h e e l e d  and Portable  Ext ingu i shers  

1701. Whee l ed  and por table  ext inguishers  shall be pro- 
:ided in accordance with the r ecommenda t ions  contained in 
the N F P A  Standard  for the Ins ta l la t ion  of Por tab le  Fire  Ex-  
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tinguishers (N FPA  No. 10, USA Standard Zl12.1). In aircraft 
storage and servicing areas, the distribution of such devices 
shall be in accordance with the extra-hazard classification out- 
lined in Chapter 4 of NFPA No. 10. The distribution of 
extinguishers in other areas of aircraft hangars shall be in 
accordance with the recommendations 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 puhlic 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 DETECTION 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). 

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- 

*See footnote to Paragraph 1101. 


