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MILITARY SPECIFICATION

FUEL SYSTEMS:AIRCRAFT,NSTALLATION
mTD TEST OF

This CPccbfcdon w mandatoru Jor I&+bu all DqmrtmmI& and Ageruica of (ho Department of Dcfcnsc.

1. SCOPE

1.1 This specification covers the geneml
requirements for functional opemtion, instcd-
Mion, and testing of fuel systems for all
piloted niremft, target drones and guided
missiles, and shall be followed except os other-
wise authorized by the procuring activity for
each design.

2. APPLICABLE DOCUMEPWS

2.1 ‘The following documents, of the issue
in effect on dnte of invitation for bids or re-
quest for pruposrd, form a port of this speci-
fication to the extent specified herein:

SPECIFICATIONS

hi ILITARY

lflL-i\r-4 180 — lNozsles, Fuel and Oil
Servicing.

MIL-E-6007 — Engines, Aircraft,
Turbojet, General
Specification for.

MI L-B-5087 —Bonding, Electriwd
(for Aircraft).

al 1L-C-5572 —Gasoline, Aviation,
Grades S0/87, 91/96,
100/130, 115/145.

M IL-T-5578 — Tnnks: Fuel, Aircraft,
Self-Scaling.

MIL-J-6624

MI L-N4877

M1L-T-6896

MI L-L-6730

MI L-G7244

M1L-C-3605

MI L-F-3615

nl 1LD-8706

M1L-D-3708

M1L-S-371O

— Jet Fuel, Grades JP-4
and JP-6.

— Noszle, Pressure Fuel
Servicing, Locking,
Type D-1.

—Tnnk, Fuel, Oil, Water-
Alcohol, Coolant
Fluid, Aircmft, Non-
Self-Sealing, Remov-
able, Internal.

— Lighting Equipment,
Exterior, Installation
of Aircraft (General
Specification).

— Cap and Adapter Unit,
Filler, Tank.

— Cap, Pressure Fuel
Servicing.

— Fuel System Compon-
ents, General Speci-
fication for.

— Data and Tests, En-
gineering, Contract
Requirements for
Aircraft \Veapon
systems. -

—Demonstration Requir-
ements for Airplanes.

-Strainer, Aircraft Fuel
System, Geneml Sp2-
cifimtion for.
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MILF-18802 — Fuel and Oil L]nes,
Aircraft, Installa-
tion of.

MILT-18347 — Tank, Fuel, Aircraft,
Auxiliary External,
Design and Installa-
tion of.

MILA-19736 —Air Refueling Systems,
General Specifimtion
for.

MIL-A-25896 —Adapter, Pressure Fuel
Servicing, Aircraft,
Nominal 2% Inch
Diameter.

MILD-70327 —Drawinga, Engineering
and Associated Lista.

STANDARDS

MILITARY

MS 29514 — Flange, Adapter Lock-
ing, Pressure Fuel
Servicing.

MS 33502 — Knob, Control, Fuel
Selector — Standard
Shape for.

AIR FORCE- NAVY AERONAUTICAL

AN2555 Nozzle ——Aircraft Fueling.

(Copies of specifications, standards, drawings, and
publication rsquired by suppliers in connection with
specific prcxurement functions should be obtnined
fmm the procuring activity or as direckd by tbe
contracting officer. )

.2.2 Other publications. The following docu-
ment forms a part of this specification to the
extent specified herein. Unless otherwise in-
dicated, the issue in effect on date of invita-
tion for bids or request for proposal shall
apply:

U.S. COMMITTEEON EXTENSION TO THE
STANDARD ATMOSPHERE

U. S. Standard Atmosphere, 1962

(Application for copies of the above publication
should be addressed to tbe Superintendent of Docu-
ments, Government Printing Office, Washington,
D. C. 20402.)

j~

3. REQUIREMENTS

3.1 Components. The approval and installa-
tion of components under the requirements
of this specification applies to functional com-
ponents as distinguished from such other
components as lines, fittings, and tanks. Func-
tional components will generally include but
not be limited to the following: Pomps,
valves, strainers, filters, filler units, filler
caps, fuel center of gravity (cg) control units,
fuel tranafer pressure regulators, fuel tank
pressure control unita. For logistic reasons
interchangeable components shall be utilized
to a maximum extent throughout the fuel
system.

3.1.1 Components approval. AR functional
componenh employed in the fuel system shall
have passed the qualification tests required
in the applicable specifications. A list of all
functional components and their respective
qualification test reports shall be submitted
as required by MIL-D-8’706 for review and
approval prior to installation of the compo-
nents in a production configured aircraft.
Components listed for approval shall include
sufficient identifying data, including the fol-
lowing, as applicable.

(a) Name of component.

(b) Vendor’s part number and/or draw-
ing number.

(c) Applicable Government specifica-
tions and drawings (and devia-
tions, if any).

(d) Present qualification or approval
status.

(e) Aircraft manufacturer’s drawing
and part number.

(f) Aircraft manufacturer’s procure-
ment specification.

(g) Weight.

3.1.1.1 ,Stamfard components. Components
in this category are those which are covered
by applicable Quahftsd Products Lists (QPL),
Government specifications, and drawings.
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Those components which are listed on ml ap-
plicable QPL or other Government apprQw?d
lists will be approved. These components cur-
rently undergoing Government qualification
tests may be approved subject to setisfnctory
mmpletion of the tests. In the cnse of wm-
ponenta which are qualified or are undergoing
quoliticntion, but which are being applied to
special installations not ndequntely coi.ered by
npplimble specifications, spprewd rSUIy M
grnnted subject te .sotisfactory service and
subject to completion of specie\ qurdifmation
tests pertinent te the particular installation.
h the ca?.e of those com~nents which are not
listed on an applicable Government nPPrOVal

lkt and which hare not been submitted for
Government qualification tests, the submittnl
of samples for such tests will normally be re-
quired; npprern], in this instance mny be
granted subject to satisfactory completion of
such qualification tests.

3.1 .1.? Nmrstanekmf crnnpormta. Compo-
nents in this category will be considered those
which do not apply under n specific Gover-
nment s~cificntion or drawing but which are
commercially nvnilable. Approval may be
granted on the basis of prior satisfactory
serrice experience and subject to satisfactory
service in the pnrticulnr application.

3.1.1.3 A’ctu dcvefepmcnt componcnb. Com-
ponents in this cntegory will genemlly be
considered those which must be designed for
the specific airwnft application. Those com-
ponents will require the submission by the
nireraft manufacturer of deteiled procure-

ment speciticntions and envelope drawings in
accordance with Mlf..-7032727 for release by
the Government. Procurement specifications
shrill be bnsed upon the npplicnble require-
ments of MIL-F-S615, nnd slmll be prepnred
in nccordsnce with the nppendix thereto.

3.1.2 Component# installation. All eompe-
nents shrill be designed to permit ense of
instatlnt.ion and removof. Components requir-
ing frequent servicing shrdl be installed so es
to be eusily accessible, Quick-opening nccess

MIL-F-17874B

doers in the nircrnft skin shell be provided
where necessnry.

3.2 Mnterinfs All mnterinls shrill be suit-
nble for the purpese intended. Magnesium
parts shrill not be used in the fuel system.

3.3 Design and construction.

3.3.1 FUCL The fuel system for recipmcnt-
ing engine nircmft shrill be suitable for use
with al) grndes of fuel conforming & MIL-
G-.5572. The fuel systcm forges turbine, mm
jet and pulse jet engine aircmft, unless other
wise specified in the oircmft detnil speciticn-
tion, shofl be suitable for normal opsmtion
with fuel conforming to iWfL-J-5 G!24,gredes
JP-4 nnd JP-5.

3.3.2 Piping. Piping shrill b insbdled in
nccordnnce with Ml L-F-18802.

3.3.2.1 Line ~~~. Line siz~ shall be chesen

to meet the requirements of 8.3.5. In addi-
tion, line sizes shrill be ndequnte for entisfac-
tory nornml fuel system operation down to
— 65” F. nmbient air tempemture for both
JP-4 nnd JP-5 fuel. provided the -G5eF. air
temperature does not drop the fuel tempera-
ture below the freezing point of the fuel.

3.3.3 ‘1’anku. Internal fuel tanks, except
self-sealing and integml, shrill be in accord-
ance with MIL-T-6W3G. Self-sealing tanks
shsll be in accordance with MIL-T-557s. All
fuel tnnks shrill be securely nnchored to the
nircmft structure to prevent movement of
the tnnk in my direction with respect to the
nimrnft. Enck individucd cell shnfl be capable
of installation nnd remowd u.ithout requiring
remowcl of nny other cell or major compo-
nent of the structure. Tke installation shall
not be such as to require jacking of the
wings or rmcelle to allow replacement of any
cell. It is desirnble for the cell to be remov-
able through a nonstressed panel, involving
an nbsolute minimum of belts and attaching
screws. External auxiliary fuel tanks shall
be in accordance with hfIL-T-18847. IntegmI

3
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tanks shall be in accordance with the follow-
ing:

(a)

(b)

(c)

Integral tanks shall normally bs of
clad ahxnintun alloy construction
and shall bs either anodizsd or
chemically surface treated. where
it is not practicable to have irr-
ternal tank surfaces so clad, they
shall be protected against corro-
sion by means approved by the
prucuring activity.

Closed ssction stiffeners shall not be
used inside integral fuel tanks.
Stiffeners shall not bs continuous
through fuel-tight bulkheads, un-
less the compartments on both
sides of the bulkhead are intended
to contnin fuel.

Single rows of fasteners shall not

be used in fuel-tight joints unless
the thickness of both pieces of
material to be joined is adequate
to prevent interfeAener buckling
under the critical design ultimate
load for the joint.

(d) Tank design features shall allow
complete and free drainage of
fuel, water, and sediment to the
lowest point (s) in the tmrk with
the aircraft in the normal attitude
on the ground, afloat, or on beach-
ing gear. A spring-loaded-b-close
drain valve of approved type shall
be provided at each low point and
such valves shall be readily acces-
sible and convenient to operate.
The low point (s) shall permit the
drainage of all water and sedi-
ment with a minimum of fuel loss.

(e) The tanks shall be capable of bsing
sealed and maintained fuel-tight
throughout in service. Sealing
shall be in accordance with the
contractor’s process specification
awrovd by the procuring activ-
ity. Where seating systems de-
pendent on the use of sealants are
employed, they shall be of the

4

channel type and shall provide for
sealant injection frem the exte-
rior of the aircraft, unfess other
wise approved by the procuring
activity.

3.3.4 Fuel avaifabilitV. The outIet in the
fuel feed tank (s) and the fuel boost pumps
shall be designed to provide uninterrupted
fuel flow to the engine(s) under the condi-
tions listed,

3.3.4.1 Maneuvering requireraente. Fuel
availability during maneuvering shall be as
listed in table 1.

3.3.4.2 Landing mquirt?smfs. Fuel avail-
ability during landing shall he as lieted in
table II.

3.3.4.3 Transfer fmd availabilit?i. Where
fuel transfer sy”sterns are used, fuel delivery
to the engine(s) fssd tank(s) shall be at a
rate not less than the rate of fuel consump-
tion of t]]e engine (s) in the maximum thrust
(power) condition for all altitudes. Fuel shall
be available for transfer under the conditions
listed in table III. A single functional failurs
shall not make transfer fuel unavailable.

3.3.4.4 Fuel availability ruaraimg. A low
fuel level warning shall be provided in all
piloted aircraft and helicopters. In recipro-
cating engine aircraft. the low fuel level
warning should indicate approximately 30
minntes of fuel remaining in the engine feed
tank at the maximum range cruise power. In
gas turbine engine aircraft, the low level
warning should indicate approximately 9Xr
percent of internal fuel capacity remaining,
or 30 minutes of fuel remaining in the en-
gine(s) feed tank(s) at maximum range
cruise pewer at 10,000 feet, whichever ie less.
The low level warning system shall be en- .
tirely independent of the fuel gaging system.

3.3.5 .Engirw inlet f?tcl feed conditions. The I
condition of the fuel with regard to pressure,
temperature, and . associated parameters
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which stTect engine operation, shall satisfy
the cmditions listed in the applimble engine
model specification and os noted herein.

3.3.5.1 h’d fuel austere mm.fien. The
condition of fuel nt the engine inlet “CUE
tomer’a” connection ehnll entisfy the appli-
cable requirements of table IV.

3.3.5.2 Fad feed under eztreme airemft
epcmh”ng eonditienc. Under treneient extreme
conditions of aircraft operntion, the fuel eye-
tem need not necessarily provide fuel Pree-

sures nt the “customer’s” connection within
the prescribed fuel pressure limits for normal
opemtion. Within allowable engine opemthrg
limits of air speed, altitude, and ambient nir
tempemture, the fuel system shall not limit
the perfornmnce of the nircmft, or cnuse
engine malfunction under such conditions.
Ae noted in table IV. where oircmft pucrrw

ing capacity may be marginal nnd engine

inlet fuel pressure may be below the engine
manufacturer’s prescribed limits, a detailed
analysis rind/or test of the condition will be
required for epeeific rippravnl by the pmeur-

ing nctivity.

3.3.5.3 Takeofl tcith functional faifurc in
fuel feed su8tem.With any single fnihwe of n
functiomd component of the fuel feed syetcm,
or auxilinry system nsteseary to tie proper
functioning of the fuel system, during tnke-

off end attnimnent of normal flight nltitude,

it shall be pessible to complete the attain-
ment of normal tlight nltitude nnrl exeeute a
safe return to enrrier or base. The condition
of fuel at the “customers” connection shell
satisfy the applicable requirements of tnble
Iv.

3.3.5.4 Fmcctional faihme in flicl feed w8-
tem durt”nu aerebatic maneu ucrs in multi.
engine m“rcmft. In multi-engine airemft, any
single failure of n functional compenent of
the fuel system. or other system nocessnry
to the proper functioning of the fuel system,
shell not result in en unsafe condition of
mymmetric power or thmst.

3.3.5.5 Catapulting and ar-re.rtment tcith
partial fuel W. In all airemft designed for
catapulting nnd arrestment, the fuel system
shall provide for eatisfnctory engine fuel feed
nt all fuel loadings down to and including the
lowest of the following qumrtities:

(a) The quantity of fuel for one cnte-
pult, gwwound and arrested lmd-
ing, including adequatx reserve
for one wave+ff, representing
routine carrier qunliticetion tmin-
ing operations.

(b) Design mission minimum fuel load-
ing.

(c) Twenty-five percent internal fuel ca-
pacity, representing an omm-
tiomd procedure of catapulting
from amnll carriers in light load-
ing conditions.

3.3.5.6 M=imum fuel prcseam. Fmm en.
gine fuel control considerations, the maxi-
mum fuel pressure at the “customers” con-
nection shrill not exceed that prescribed by
the engine model speciticntion under any
conditions of eiremft and fuel system opem-
tion without review by the engine mnnufar
turer nnd specific rIppmval by the procuring
activity.

3.3.S.7 Mazimum and minimum fuel tent.
pcmlures, Fuel shall be supplied at the “cus-
tomers” connection nt tempemtures which
are not outside the mnge of the vslue.q given
in the engine model speeitication.

3.3.6 Fuel egstem armflgemcnt. Meximum
simplicity of the fuel system consistent with
(1) wenpen system requirement+ and (2)
functional requirements of 3.3.5 is manda-
tory. ‘l’he fuel system shrill require minimum
pilot (or flight engineer) attention during
normnl opemtion. For single and twin engine
airmmft, the system shall be so designed that
the airernft cg tmvel is automntieally main-
tained within prescribed limits during air
refueling nnd normaI flight. For nircmft ue-
ing three or more engines, a crew-controlled

5
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cg system may be used, subject to approval
by the procuring activity. For aimrsft with a
design internal fuel loadhg of 4,500 gallona
or less, the servicing provisions shall be so
desigaed and located that an expansion space
of 5 percent, by volume, remains in ~h tink
when the tanks are filled to useable capacity.
For aircraft having a design internal fuel
loading of greater than 4,500 gallons, only 3
percent expansion space need be provided.
Positive shutdown of each engine, by its
associated engine feed line shutoff valve,
shall not exceed 3 seconds at sea level take-
off power. Feed line coHapse shall not be per-
mitted for this emergency condition. Insofar
as practical, all fuel feed shutoff valves shall
be manually operated by mechanical push-
PUI1 from aircrew stations. In fuel systems
where plumbing or functional components are
used for more than one functkm, i.e., fueling,
transfer, dumping, etc., the performance of
each individual system or the aircraft fuel
s.vstem as a whole shall not be compromised.

3.3.6.1 Mdti.enaine fuel smte?n cw?-anffe-

~

?nent. It shall be p&aib~e to c&ff the fuel-b
any engine or combination of engines without
adversely affecting the fuel flow b the w
maining engines. When the fuel flow to any
engine or combination of engines is cut off, it
shall be possible to use fuel from any fuel
feed tank for the remaining engine or com-
bination of engines. For aircraft with three
or more engines, each engine shall be sup-
plied from a separate feed tank and system.
For tin-engine aircraft, a single feed tank
may be employed if the engine feed systems
are designed such that a failure of IJne feed
system will not affect the operation of the
other.

3.3.6.2 Tmnsfer ~atem wvwngemsnt. where
transfer systems are used, they shall be so
designed that the immediate attention or
immediate action of the pilot (or tight engi-
neer) for safety of flight durin~ normal fuel
system operation is not required. Electric
transfer pumps need not be ahut off automati-
CSIly when the tank is empty. Where fuel

jettisoning of transfer tank fuel is provided,
tbe pilot shall be provided with a means of
transferring in normal sequence or delaying
fuel transfer to permit jettisoning the maxi-
mum amount of fueI in an emergency. In
multiple transfer tank installations, failure
of the transfer cyst-sm arrangement for any
one tank shall not prevent the transfer of
fuel from other tanks. Where failure of SUY

singlefunctional component of the fuel trana-
fer system may result in lateral or longitud-
inal unbalance, an indicating system aud ade-
quate control shall be provided to permit the
pilot to minimize the adverse condition. In
aircraft designed for use with auxiliary
(drop) tanks, this fuel shall be transferred
directly to the engine feed tauks. Fuel traus-
fer may be accomplished by: (1) $JHIVity,
(2) pumping systems, or (3) air/gae pres-
sure. The failure of a single functioned com-
ponent of the transfer system shall not cause
loss of availability of the affected fuel.

3..%6.2.1 Transfer at flltitwfc. Fuel transfer
systems shall be designed to prevent fuel
slugging and foaming at all altitudes.

3.3.6.2.2 Air pressvre tramfer systans. In
air pressure transfer systems which utilize
the same air source as is used for cabin pres-
surization and other functions where fuel
vapor contamination of the air source cannot

be tolerated, the sir source shsfl be positively
isolated from such contamination by no less
than two series-mounted, zero-leak check
valves. AII m-essure rezulatm-a shall be de-
signed to have a tenden~y to fail to the posi-
tion which provides tank pressurization. Fail-
ure of a pressure regulator to full-open posi-

tion shall not result in excessive tank pres-
surization. For dual-level pressure regulators,
the unit shall fail to the lowest level of
pressurization which ensures normal fuel
transfer. A single failure of any pressure
relief valve shall not cause structural dam-
age to the aircraft or fuel and vent system
and shall not affect the transfer rate of the
affected tank and systems. Depressurirxkion
of tanks shall be accomplished by pressure

6
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relief. Complete fuel transfer shutoff may
be accomplished by repressurization, valving,
or troth. and shall be awomplished in not
more than 10 seconds. All air pressure sys-
tems shall provide a ground service connec-
tion (type and size to be approved by the
procuring activity) for use of ~hop or ship air
when defueling. An accessible line-mounted,
field-cle.asmble filter shall be installed so as to
filter contaminant from all air used to pres-
surize the fuel system for either fuel tmns-
fer or (fefueling.

3.3.6.2.2.1 In air prmsum transfer systems,
means ska]l be provided to protect automati-

CRIIY ngninst subjecting the fuel tmrks to
pres$um on the ground and during takeoff
mrd fnr relieving the fuel tanks of pressure
prior to landings. Me.nns shall be pravided to
override the nutomrhic feature sum-ithereby
provide continuous pressurization to ensure
continuous fuel trnnsfer for genr down op
emtion. Means shall nlso be provided for
stopping tke passage of air through the fuel
transfer system after fuel is exhnusted from
the transfer tanks.

3.3.7 Vrn& All vents shrill lead outside the
aircmfk Vent lines shall not be attached to
the filler unit or to the tiller cap. Vent sy&
terns shall he designed h prevent loss of fuel
during any possible flight maneuf,er including
catapulting. nrrested Innding. mrd taxiing
with full or partinlly full tank. The nirc.mft
tank vent(s) shall not weep or dischnrge fuel
under nny opemtiomd ground nttitude and
fuel loading. Vent outlets shall be lacated so
that fumes or liquid cannot enter any part of
the airrmft. water cnnnot enter the vent sys-
tem, and fuel siphoning or tank collnpse will
not occur. Mud, dirt, dust, etc., thrown up
during takeoff mrd taxi shall not enter the
vent system. Vent outlets of aircraft capable
of continuous opemtion in icing conditions
shall have adequate nonicing provisions; vent
outlets of aircmft not capable of prolonged
operation in icing shall not be more critical
to ice accumulation than the baeic airplane
(primarily the airplane tlight surfaces), In

MIL-F-17874B

baat type seaplanes and amphibians, all fuel
tz.nk vents shall terminate above the maxi-
mum gross weight water line and shall pre
vent sea water spiny during takeoff and land-
ing from entering the vent system. Vent

s~s~ems shall contain no tmps or IOWpoints
whtch may collect condeneote which ~uld
freeze. unless the traps are completely
rlmincd. For aviation gas fueled aircraft,
vents shall be so designed thnt the vapor
within the tnnks is nOt diluted ~.ith air tO
bring it toward the lenn mixture range, ex-
cept as required to prevent tnnk collapse.

3.3.7.1 Eztrcmo f ucl lempmm!um venting.
In addition to design of tank vents for reduc-
tion of fuel loss at altitude, the vents shall
provide adequate venting or pressure relief
consistent with tank strength and structural
integrity under extreme hot fuel conditions.
Temperatures shall bo as specified in the aiP
craft model specification.

3.3.7.2 Vent monitorin~ s~stcna. All aircraft
utilizing pressure fueling systems shrdl in-
clude provisions for monitoring vent systim
or fuel cell pressure during ground refueling
operations. The system to measure and dis-
play this pressure shall require the specific.

npnmvnl Of the procuring activity.

:1.3.7.3 Vent line uisc. Vent line sizes shall
be consistent with climbing, diving, fueling,
and defueling requirements. To prevent over-
presmrization in the event of failure of a
fueling control component, tent lines shall be
capable of flowing the fuel flow rate of the
largest refueling shutoff vntve in the fuel
system nnd the venting air flow requirernenta
of the remaining tank(s).

3.3.8 Futl fo.w at aliifuffc. A fuel tank pres-
sure system shall be provided where neces-
sary to prevent fuel loss due to vaporization,
fo,nming, or tilling. The nssximum combined
fuel loss, for these conditions shall not exceed
2 percent, by weight, of the total fuel capsc-
ity for any one fueling for jet fuels and 6
pement for aviation gas. Where provisiona

7

Downloaded from http://www.everyspec.com



iWL-&17874B

are rsqnired, unless otkelwise specified in the
aircraft detail specification, the methnd of
fuel loss control shefl be a tank pressure sys-
tem. Determination of and control of fuel
loss shall be bnsed on fuel specified for nor-
mal operation in 3.3.1 and initial fuel tem-
perature of llOU F.

3.3.9 Fueling and dcfuelinu.

3.3.9.1 Fwetinff rates. The fueling system
shall permit fueling all tanks, both internal
and extomal, to design capacity within the
time requirements specified on figure 7, when
fueIed from the facility designated for pri-
mary design (see footnote 1, figure 7). Time
required to gain access to, remove and replace
filler caps, move the fueling nozzle from one
fiUer to another, and for pressure or gravity
fueling (as, applicable), and the decrease in
flow rati which may be required to permit
topping shallow tanks without spillage when
gmwity fueling, shall be included in determin-
ing total time required to fuel the aircraft.

3.3.9.2 Ftieling s@cnz selection. The type
of fueling system provided shall be deter-
mined” as follows:

(a) Pressure fueling provisions shall bs
incorporated in all: (1) seaplanes
using aviation gas and (2) jet
fueled aircraft.

(b) Gravity fueling shall be incorporated
in all aviation gas fueled aircraft,
except as noted in (a).

3.3.9.3” Pressure fueling. Pressure fueling
systems “shall provide for fueling all tanks,
both internal and external. For aircraft with
folding or tilting wings, the arrangement
shall provide for’ fueling to design conditions
with wings both spread, folded, and tilted.
For maximum safety during ground opera-
tion, means shall hs provided to supply power
ordy to ‘those electrical components needed
during “fueling and defueling of external
tanks: Elcetrical power shall not be required
to refuef the internal fuel tanks or to pre

*.

check the refueling system operation without
approval of the procuring activity.

3.3.9.3.1 Pressure fueling adapter anrmge-
mfmt-s. Pressure fueling adapt-em shall he in
accordance with MIL-A-25896. Except for
seaplanes, their lcwation shall permit fuel
servicing with a MIL–N-5877 pre~ure fuel-
ing nozzle by an average height attendant
while stand]ng on the ground or deck. An
optimum locatilon is considered to be hetwsen
3 and 5 feet above the deck; more extreme
locations will depend upon filler adapter ori-
entation and shall require procuring activity
approval prior to adoption. Additional pree-
sure fueling/defueling connections, or other
ucceseible qw-turss, shall be installed SU~I
that the uircreft can bs readily defueled
through the unit (s) in case of a whee15uP
landing without lifting the aircraft. For
carrier-based aircraft, particular considera-
tion shall be given to access while the sir-
cmft is parked close to the edge of the deck
and with wings folded. For seapl.znes, the
adapters shall be located at one fueling eta-
tion, m close to the bow ae practical but not
more than 40 feet aft of the bow, located for
receiving, handling and operatiOn Of nOzzles
by personnel within the seaplane at sea and
ASO located for convenient fueling, while
docked, by an operation standing along side.
The mounting alignment of the adaptirs shall
be with respect to normal approach with the
fueling nozzle. Adjacent location of adaptem
shall provide adequate clearance for multiple
coupling of M1~N–5877 nozzles in sequence
(minimum spacing of 15 inches between cen-
ters for side-by-side mounting). The number
of pressure fueling adapters shall be as re-
quired to satisfy the fueling and defueling
times in table V for the various types of air-
craft: All pressure fueling adapters shall be
bonded to aircraft structure, in accordance
with MIL-B-508’7. Grounding jacks shall he
provided at every tank or fuel cell filler open-
ing for grounding the pressure and gravity
fueling nozzles to the aircraft. All pressure
fuel filler units which are recessed behind
access dorms shall incorporate positive provi-
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sions whereby the access doom may not be
physically secured unless the safety cap is
properly installed. Conventional, 3-inch nom-
inal diameter, tiller units consisting of MIL.-
C-8605 pressure fueling adapter safety caps
and adapters conforming to the bayonet lock-
ing design detail of MS29514 shall be used.
Unless specifically authorized, al! filler units
shall be seated to the exterior o/ the m“rcmft
to prevent the entrance of fuel c.r fuel vapors
into the interior parts of the nircmft.

3.3.9.3.2 Moximum ftwlisssj prcwsum. The
pressure fueling system rmd each individual
tank to be fueled, shall be capable of receiv.
ing fuel without arlveme effect upon the air-
cmft from ench of the fueling facilities listed
in footnote 1 to fig-ores 7, 8. nnd 9 for all
nircmfL Maximum fueling pressure shall not
exceed 55 psig for any flow mte and the max-
imum surge for any shutoff condition shall
not exceed 120 psig, unless it can be shows
that a 180-peig surge limit cnn he safely
utilized without an incrense in weight over
the 120-peig system.

%3.9.3.3 Fuc[ Imml control. The aircraft
pressure fueling system shall provide, within
the aircmft, for nutamatic control of fuel
level to design capacity or capacities and for
automatic fueling flow shutoff for safety of
tanks nnrl nircmft when fueling nt any mte

up tn the mnximum mte provided by 3.3.9.1.
Where any single com~nent, subcomponent,
or msxilirmy system failure mny result in
failure to shut off the fueling flow. rvith
attenrhust possible rupturt of tanks nnd air
croft structure. or fnilure to tmnsfer fuel to
the feedtnnk, n secondnry system of shutoff
involving a secondary component, subcompo-
neni. or ba..ic system, as appropriate. shrill
be pruvided. The secondary shutoff ~mvision
shall provide for the same shutoff level ne the
primary system. Single - seat, single - din-
phmgm rnlves mny be used for fuel level
contnrl for pressure fueling where a failure
of sny one of these units will not cause fnil-
ure of nny tank(s), or other component of
or in the fuel system. If single-seat. singlc-
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dinphmgsn valves are not utiliced ss de.
scribed above, dual-seat (in series) or durd-
diaphragrn, singh+seat valves shall be used.
Shutoff vrdves shall be designed to fail closed.
The pilot control systems for both eingte-
and dual-seat wolves shall be of the dual float,
or equiwdent type.

3.3.9.3.3.1 The fuel system stud] inco~

rate ]movisions to Iimit surge to 120 Wig.
However, n ltlo-peig surge limit may be used
if it cun be shown that the system weight
does not increase over the weight required
by a system designed for 120-paig peak
surges. The surge prevention or arresting
device shall be designed such that its failure
will not cnuse the m~”n “~ve @ ffi] ~
operate and shall be as approved by the pr-
ocuring activity.

3.3.9.3.3.2 \\rhere any single failure” in the
fueling system may not be readily w“dent to
the fueling opemtor, menns shaIl he provided
nt the fueling station for the operator to
check for nny single fniiure prior ta or dur-
ing fueling. The pressure fueling precheck
system shrill not utilize electrical power w+th.
out approval of the pmcusing activity. Float
switches shall not be used to control trsmsfer
fnel flow into the feed tank (s).

3.3.9.0.4 .Wlectiue .krwfino. Means shall be
pmrided for selective fuel loading, either
inflight or ground, to any of the fuel loading
conditions specified under useful loads in the
nircmft detail specification. Iniemat transfer
of fuel shrill not be utilized to meet this re-
quirement. Where one filler installation is
utilized to fill several tanks. the arrangement
.shnll be such that repeated topping4f is not
required to fill the nffected tanks to desi~
cnpncity.

3.3.9.3.3 Mass fondin~. The pres.+ure fueling
sYstem shrill provide for level control to the
design maximum weight fuel loadings speci-
fied in the aim-aft detail specification and for
any intermediate loading fmm empty fuel
tanks to the maximum fuel loading. The level

9
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control system shall also satisfy the require-
ments of 3.3.9.3.3.

3.3.9.4 Gruvitu fueling. All gravity-fueled
tank installations shall be capable of receiv-
ing fuel from a MIL-N4180 or an AN2555
2-inch nozzle at a fueling rate up to 150 gpm
without blow-back. All gravity fuel filler units
which are recessed behind access doors, shall
incorporate positive provisions whereby the
acceas doora may not be physically secured
unless the filler cap is properly installed. Un-
less specifically authorized, all filler units
shall be sealed to the exterior of the aircraft
to prevent the entrance of fuel or fuel vapors
into the interior parts of the aircraft. Grav-
ity fuel filler caps shall be 3 inches in accord-
ance with MIL-G7244.

3.3.9.5 Air refueling. Pruviaions shall be
incorporated or the system shall be arranged
to permit the later incorpOratiOn of air refuel-
ing only if specified in the aircraft debi)
specification. If air refueling is required, the
receiver probe need not be retractable if it
can be shows that king will not atlect prnbe
nozzle operation and hence wartJme mission
(in Other than perfect weather) require-
ments. The probs shall be installed such that
tbe probe nozzle will, when extended, be well

ahead of the pilot and in his general line of
sight between the 12 and 2 o’clock positions.
For fixed installations, the probe location
shall be such that the nozzle appears below
the horizon in the pilot’s field nf view during
cruise and high soeed flight. Baum and re-

1 ce~tacleair refuelirw svstems shall be as
specified by the pmc~ring activity. For fur-
ther information refer to MIL-P6730 and
MIL-A-19736,

I

.%3.9.6 Defwclinfl. All prcasure-fueled air-
craft shall provide for defueling, through a
standard pressure fueling connection, of all
tanks including external droppable tanks.
Where this defueling connection is not also a
pressure fueling point and the aircraft can
be damaged by preaaure fueling at the de-
fueling point, means shall be provided to

prevent pressure fueling through this point.
All gravity-fueled aircraft shall be capable
of being defueled by: (1) hose inserted
through the gravity fdler opening, (2) twn-
inch drain valves at the system low point or
Pints, or (3) both. For aircraft with folding
or tilting wings the arrangement shall pro-
vide for defueling to the design conditions
with wings both spread aad folded or tilted
in ground operational puaition.

3.3.9.6.1 Defrwling ?tztes. For all aircrafL
it shall be possible to perfnrm an operational
defueling procedure of rapidly defueIing the
representative remaining fuel load, using the
standard pressure fueling equipment in Ac-
cordance with figure 8, immediately after
landing the aircraft. The aircraft pumps and
transfer ayatem may be used for defueting,
when approved by the procuring activity.

3.3.9.6.1.1 flmergtmc~ defudirzg. All types
of aircraft shall he capable of being com-
pletely defueled of maximum capability fuel
load within the defueling times shown on
figure 9. External electrical power and other
methods approved by the procuring activity
may bc used in this instance. Suction defuel-
ing equipment will not generally be available
for seaplanes and defueliug will be accom-
plished utilizing the airplane internal power
system, except in special instances specifi-
cally approved by the procuring activity.

3.3.9.7 Fuel jettisonin~. Fuel jettisoning
shall be pravided for all aircraft in accord-
ance with the following:

(n) Fixed and variable wing: Tbe design
rate shall be based on exhaustion
of 98 percent of all jettisonable
fuel at a minimum rate of 300
gpm, with the total dump not to
exceed 5 minutes, or as specified
in the detail aircraft specification.
Fuel shall jettison clear of all
parta of the aircraft an,d no fire
or explosion hazards shall result
fram fuel jettisoning. Testa shall
be conducted in accordance with

10
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4.10 (n) to determine compliance
with the above design require
mente.

(h) Rotcmy wing: The design mte shall
be based on tixhaustion of 98 per-
cent of n]] jettisonnble fuel at n
minimum mte of 200 gpm with
the total dump time not to exceed
5 minutes, or os specified in the
detail niremft epecificntion. Fuel
impingement is nllowed in non-
critical nrene; however, no fire,
explosion hnsnrds, or safety of
flight shall result from fuel jetti-
son. Entrence of fuel into the in-
terior of the helicopter, impinge
ment of fuel in the area of engine
inlet, engine, or exhnuet is not
permitted. Tests shcdl be con-
ducted in nccordnnce with 4.10(b)
to determine compliance with the
nbcwe design requirements.

3.3.10 Strainers and filters.

3.3.10.1 Tank oatfd stminers. Number 8-
mesh streinem shrill be provided on nll tank
fuel trnnsfer cmd engine fuel feed outlete
except that sepnmte strninere ore not re-
quired in addition to those normally pro-
vided on tank mounted pump inlets.

3.3.10.2 Rccipmcating engine feed line
.stm”ners. Strainers in accordmrce with MIL-
S-371O shall be installed in the engine feed
line of nll reciproenting engine installations.
The stminer shall be Iocnted upstrenm of nny
vnne type line-mounted mmiliary pump. The
etminer cnpncity shall be bssed on sea level
intermediate power fuel consumption.

3.3.10.3 Gee turbine engine feed line etmin.
em. A cieonable and reusable strainer or filter
d~~ed in nccordmrce with rKfL-s-s710
shall be provided for each engine of the weap
ons system. It shall be capable of permitting
a cumulative fuel flow equivalent to a mini-
mum of 10 hours of continuous opemtion of
the fMI%cular nirfmme power plant combj~-
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tion at m.ssimum continuous rated sea ]evel
thrust. with fuel contaminated es specified
in paragraph titled “Fuel contamination” of
Ml LF_5007, without ncttmting the impend-
ing by-pass warning device. An additional
1 l/J ~ IA houm shall be accumulated prior to
opemtion of the by-psss valve. Pilot or crew
warning of impending by.p.ws v~ve ~~m-
tion shrill be provided. The minimum area of
the element shrill be 0.06 square inches per
1.0 pound of fuel flow per hour at mnximom
fuel flow. A nonicing by-pass vrdve shut] be
provided. Stminer capncity ehnll be increased
over the above listed minimum m nece=ary
for sntisfnctory engine inlet pressure require-
ments.

3.3.1 O.3.I Fil&er dminer anti-icing. The
weapons system eirfr~e.fu~jshed fue] fj]-
ter (or stminer) shall be protected against
ice. If n heater is used, formation of ice in
the heater shall not affect eircmft and en-
gine fuel eystem performance mrd not cause
by-pass of the heater core. By-pees sround
the heeter core, in event of contaminant
clogging. shrill be provided and shall be indi-
cnted by n nonresettnble visual indicator.

3.3.11 Vent and dmin lines.

3.3.11.1 GencmL Unle9e othenvise method-
ized by the procuring nctim”ty, all vents and
dmins which are a possible source of dis-
chnrge of combustible fuel or vapor over
board shnfl be arrnnged in such a mnaner
tJsat there shall be no impingement on the
nircmft under nny normnl conditions of the
nircmft operntion. Where impingement is
authorized, there shall be no m-entry of the
combustible fuel or vapor into nircraft spaces
occupied by crew, or where n possible course
of ignition and explosion or fue hnsord may
exist, or through seems which will “open”
during the norrmd opemtion of the aircraft,
throughout the service life of the aircraft.
Fuel tank vents shrill be installed such tht
fluids discharged will not contact ground
equipment nomscdly psrked about the oh-.
croft, when fueling the eircmft. No drnins
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shall be manifolded together except at the
point of overboard discharge. All drains shall
be readily identified and easily accessible.

3.3.11.2 Drains. Sufficient approved type
drain valves, spring loaded to the closed
position, shalt be provided to penrrit draining
of till fluid from all low points in the fuel
tanks and fuel system with the aircraft in the
normal ground attitude, +5 degrees, or in
the case of seaplanes and amphibians, on the
water, landing gear. and beaching gear atti-
tudes. Where fuel tank drains cannot remove
all fluid, inert fillings (or some other means)
slmll be used to insure complete drainage.
[installation shall be such, that entrance into
fuel tank, shall not be required for replace-
mentt of the drain valve.

3.3.11.2.1 Fuel tank cmuprwtment dmins.
All areas surrounding fuel tanks shall be
drained and ventilated to: (1) remove the fire
hazard resulting from any fuel spillage or
leakage, and (2) prevent prolonged contact of
fuel with external tank surfaces, which could
result in outside activation of nonmetallic
fuel cells. The drainage snd ventilation open-
ings shall remain at all times. There shall be
no trapped fluid.

X3.11.2.2 Engine fuel s~etern compormnh
dmina. Overboard drains from engine fuel
system components shall not be comb]ned,
except aa approved by the prucuring activity.

3.3.11.3 Fuel Wetem cornporw7zt vent lines.
Vent lines sbsll be installed on all fuel system
components which incorporate vent connec-
tions which may discharge fuel in cass of
diaphragm or bellows failures. The vent lines
shall conduct fuel overboard in accordance
with 3.3.11.1.

3.3.11.3.1 Fuel ~u?np vent linas. Positive-
displacement fuel PUMPS shall ha provided
with a vent line fitted to the relief valve
housing and routed overboard, or to the car-
buretor air inlet duct, aa applicable. The vent
line fitting at the PUMP shall incorporate a
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number 60 ( .040) reatrictor to damp out pres-
sure fluctuations and to limit fuel loss in
event of a relief valve diaphragm failure.
Pump relief valve vent lines shall not be inter-
connected with other vent or drain lines. A
sufficient length of flexible hose shsll be em-
ployed in vent lines to permit interchange-
ability of standard pumps of the same capac-
ity with slightly different vent fitting ]Oca-
tions.

3.3.11.4 Fael system mr!qxment seal dmina.
Drain lines shall be installsd on all fuel sys-
tem components which incorporate seal drain
connections. The drsin lines shall conduct
leakage overboard to a location free of pos-
sible fire hazard and shall provide a negative
pressure at the drain connection.

3.3.11.5 Smpper dmin.!. All filler unit scup-
pers, which can collect spilled fuel during
filling, shall be provided with adequate drains
which lead clear of the ~“rcraft.

3.3.12 Fuel s@?rn CO?lt7Wf3.

3.3.12.1 AmarIgerrwnt. In all large multi-
engined, multi-tsnk installations the fuel sys-
tem controls in the pilot’s cockpit or at the
flight engineer’s station shaI1 ha arranged on
a fuel control panel by visual functional pre-
sentation. In smeller aircraft a vi9uel func-
tional arrangement of fuel system control
shall be provided wherever practical.

3.3.12.2 Control hmrdk?a. All fuel system
fuel control handles in the aircraft, except
electrical toggle ewitches, shall conform to
the shape of MS33502. In addition, control
handles for manually operated valves within
the aircraft shall conform to the dimensions

on figure 1.

3.3.12.3 Control linkagee. Manual fuel sys-
tem control linkeges shall bc as simple as
practicable, with the minimmn mmrbar of
universal joints, gem boxca, etc. Cable con-
trols shall be designsd to avoid trammittd of
rigging 10MIs to fuel valve shafts. The con-
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trol system backlneh shsll not exceed one
degree. Friction in the control system shall
not incrwse the turning torque or force re-
quired to operate the equipment by more
thsn 20 percent. Ckntmls shall be designed
so that they csnnot be incorrectly rigged in
service. Positive means shrill be pmvfded to
identify the correct setting of the equipment
being controlled. Torque type control hnndles
for eleetricnlly operated vslves shall provide
for adequate torque to ensure against inad-
vertent turning nnd shrdl provide appropr-
iate %mning torque” for positive indexing
“feeY’. As a guide, the indexing torque shall
be based upon 20 *5 ~und-inches for n hmr-
dle the size shown on figure 1. The indexing
torque shall decresse proportionally for hrm-
dles of smaller size and the “running toque”
should be between 30 percent and 60 percent
of the indexing torque.

3.3.13 Warning liohfe mcd indicators. The
following wnrning lights and indicatom shall
be pmvidwJ in the pilot’s cockpit, if such
warning will provide the pilot infommtion
which may affect the satisfactory and safe
completion of the mission. Otherwise, these
indicatom shall be provided at the pressure
fueling precheck panel.

(a) Boost pump pressure (indicators)

(b) l’mnsfer systim or pump pressure
(indicators)

(c) Impending by-pass of the weapon
system fuel filter (warning light)

(d) Imw level fuel warning (warning
light)

Indicators, as distinguMwd fmm wnrning
lights, will nomsolly be installed for functions
which do not require the immediate ntten-
tion of the pilot for safety of flight but nre
required for normal fuel system management
such as indication of empty nuxflinry tanks
in the fuel transfer system. All pressure
switches shall be chntter-free at nnd near
the “make” snd “break” points during vtbm-
tiOn tests for slowly incensing Md decm
ing pressures (in effect, if a test lamp is
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used, there shall be no observable flicker).
All pressure switches shall be mounted st sn
elevation dove that where the pressure
source is located. The sensing line between
the soume and the switch shall not contain
any tmps.

3.3.14 Fuel qistcm opemtino and ma.zimsun
suroo preuuurcu. The normal opersting pres-
sures for the sircmft fuel system shall not
exceed 60 psig in any portion of the fuel sys-
tem. Surge pressures during pressure fueling
nnd fuel transfer due to level control shutoff
valve sction nnd tmpped system pressure
due to thermnl expansion, shall not exceed
120 psig, unless it cnn be shown that a 180-
psig surge limit cm snfely be utilized with-
out weight incresse or sacrifice in system
performance. A summary of all opemting
conditions in which the fuel system pressures
will exceed 60 psig shrd] be submitted to the
procuring netivity for review and nppmvnl.
A1l.fuel system components shall be tested for
.mtisfsctory performance, under mnsimmn
nnticipnted normal opemting pressures, and
non foihme when subjected to mnximum an-
ticipated surge nnd trapped fuel pressure.
Surge relief previsions incorpomted in valves
shrill be designed such, that failure will cause
the shutoff vnfve to fail closed or sh~] & ~

approved by the procuring activity. ~cmral
relief previsions shall be designed such, that
pressure buildup will not cause any fmsc-
tiomd component ta fnil to opemte.

3.3.15 Fuel OaOinO. All inbmnsl and ex-
temnl fuel, except for extemnl tanker pack-
nges, shall be continuously guged. For fuel
systems incorpomting less thrm three tanks,
the presentation may be provided by ind~
pendent quantity indicators. For fuel sys-
tems incorpomting three or more tanks, the

=hit presen~tion e.hml provide continu-
ous indication of: (1) total fuel, (2) main or
feed tank fuel, nnd (3) anY other tank so
selected.

3.3.16 Fcu?l s@em icino. The eutii fuel
system shall be tested ia accordance with

13
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‘ 4.17. System operation shall not be affected
by ice or icing conditions.

4. QUALITY ASSURANCE PROVIS1ONS

4.1 Sampling. Not available.

4.2 Inspection. All fuel systems shall be
inspected for conformance to the applicable
requirements of this specification.

4.;3 Testa. The following tests shall be con-
ducted and a report thereon shall be sub-
mitted in accordance with MIL-D-8706, ex-
cept:

(a) l%efue] system mralysisreport, and
final fuel system schematic shell
be submitted to theprocuringac-
tivity for review and approval not
later than 8 months after award-
ing the aircraft contract.

(b) The fuel system test rigrepOrtshaH
be submitted totheprcwuringac-
tivity for review and approval at
least lmonthp riortotiratf light.

(c) The production aircraft fuel system
test report shall be submitted
prior to procuring activity accept-
ance of the 10th production air-
craft.

(d) The tlight test report shall be sub-
mitted to the prucuring activity
for review and approval as soon
as available but not later than 1
year after the first flight.

Tests under this specification include corn-
putation and aualysis aa well aa physical tests
as n@d. The report shall Include, for infor-
mation and reference purposes, a complete
schematic arrangement of the aircraft fuel
systcrn together with a listing by manufac-
turer and part number of all functional com-
ponents as defined in 3.1 and a fuel system
reliability analysis. Since tests are reported
separately, they shall be submitted aa ad-

I 14

denda or amendments to the baaic fuel sYs-
tem report rather than by separate repurt
title. Tests listed in this specification which
are not applicable to an aircraft shall be
listed by title with appropriate notation
rather than omitted from reference in the
fuel system test report.

4.3.1 Table V contains a sumruar-yof tests
required for demonstration of compliance
with requirements of this specification.

4.3.2 Figures 2, 3, and 4 show pages of a
typical test report. These figures represent
the type of presentation desired.

4.3.3 Revisions of, and addenda to, fuel
system reports aud drawings sha[l be pro-
vided to the procuring activity with]n 90 days
after completion of testing or incorporation
of the modifiaj fuel system intu the aircraft
or test rig. In reports, the chaages or revi.
sions shall be underlined. On drawings, the
revisions or changes shaIl be specifically
noted by an appropriate symbol and a sep
arate note, on the sue drawing, giving date
and aircraft effectivity.

4A Fuel availability.

4.4.1 Unavaifabk fuel. Unavailable fuel for
transfer and landing shall be demonstrated
by tilling the fuel tanks of the test vehicle
with a measured quautity of fuel cud pmnp-
ing or transferring the fuel in norm-d operat-
ing manner. Unavailable fuel in the transfer
systsra is that remaining when the transfer
rate drops to zero for the specified aircraft
attitude. Unavailable fuel in the feed system
is that remaining when the fuel flow and
prsssure drops below that required for en-
gine operation for the specified aircraft
maneuver. Fuel unavailable for landing is the
fuel trapped in the feed tank or tanks. Un-
available fuel shall be demonstrated on both
the fuel system teat rig and a production
configured aircraft.

I
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4.4.2 Mancuuenn~ avaihbifitu. Fuel avail-
able for maneuvering shall be established by
calculation or other suitable memrs adaptable
to valid engineering analysis. Fuel unavnil-
able for maneuvering is the fuel trapped in
the feed tnnk or tanks for the various mnneu-
ve rs.

4.5 Engine inletfuel feed. Fuel feed tests
shfill be conducted on the fuel system test
rig and n production configured aircraft with
the fuel system in normal opemtion. over the
~ge Of normal fuel flows to establisb engfne
fuel inlet pressures and tempemtures. The
test shall be extended over the entire mnge
of fuel feed cnpmity to establish extreme
limits of opemtion. Fuel feed tests shrill be
conducted under all abnormal conditions of
fuel system opemtion including alternate
methods of normal fuel feed ns well 0s emer-
gency fuel feed under all possible conditions
of a single functional fnilurs in the fuel sys-
tem. Tire contmctor will perform such ground
tests ns necessnry to permit the predication
of engine-thuneout, for the condition of air.
frrmre boost pump(s) not operating, at inter-
mediate mted, maximum continuous mted.
mrd mnximum range fuel flows. Extmpolnte
test data to design conditions. Engine shut-
down time shrill be demonstmted.

4.6 Center of gmvity tmvel. It shall be
shown by engineering nnnlysis for both nor-
mnl and emergency fuel transfer and feed
condition that. the oircmft cg is maintained
within prescribed aerodynamic limits. If the
fuel transfer and feed system arrangement
includes mechanical or other control of cg
travel. test rig and nhwmft tests m-e re-
quired.

4.7 Fuel trmrsfer rote. Fuel tmosfer testa
shall be conducted on the test rig and a pro-
duction configured aircraft to demonstmte
complkmce with design fuel tmnsfer mtes.
Emergency transfer or fuel feed conditions
pertinent to any condition of ~ible fnilure
of the fuel trmrsfer system shall be included.

4.8 Fuel tank venting teste-

4.8.1 Ground tazi. With the production eon-
tigured airemft fuel tanks filled to design
capacity, tnxi or towing tests shall be con-
ducted nt normal ground hrurdling speeds
including nccelemtion, bmking, and right and
left turns on n smooth surfoce. Low speed
tnxi or towing testa shaIl be conducted on a
simulnted rough surfnce producing a hm in*
sbnrp edge drop of port and starboard gear
altemntely to provide two complete cycles of
Iaternl oscillation in a 15-second interval.
This test shall be repeated for ~krnn~ drops
of main and nose or tail gear ns applicable to
obtoin two complete cycles of Iongitudimd
osci]b3tion. One complete 36wegr& tu~ to
the tight followed by one to the left, w fost
as possible, shall be perform~ without sPj]l.
nge. There shall be no venting of fuel over-
board through the vent system.

4.S. 1.1 f%meruf static. Fill the fuel system
test rig fuel teaks to design cnpacity with
fuel at a tem~mture of 50° F. The fuel tem-
pemture shell then be incrensed from 50” to
110” F. There shrill be no venting of fuel
overboard through the vent system.

4.8.2 Climb and diva tmnting. A climb shall
be made by a production configured aircraft
to combat ceiling at maximum mte of climb
with normal fuel bad or with nll intemsl fuel
tanks filled to design capacity and with fuel
0s warm as practical up to design hot fuel
tempemture but not less than 110” F. The
nircmft shall then be accelemted from V
cruise to V max. (mrm. Mach A70.) by level
flight nccelemtion or shallow dive to altitude
for V max., 0s appropriate, to obtain tank
venting pressures over the entire mnge of
dmign air speed (Mach No.) With minimum
required fuel remaining for safe landing, snd
staling from stabilized conditions in level
flight, at service ceiling, a dive at maximum
rate of descent to minimum safe pull-out
altitude shall be conducted. Fuel slugging
Md loss during climb shall be checked by
direct observation and computation between
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estimated fuel consumed during climb and
fuel remaining at end of climb. Fuel tank dif-
ferential pressure shall be recorded during
the aircraft flight test.

4.8.3 Catapult and arre8ted kmding. An en-
gineering analysis shall be made of fuel dis-
tribution under transient conditions of cata-
pult and arrested landing to ensure that fuel
slugging and siphoning will not be encoun-
tered in service.

4.9 FueIing and defueling.

4.9.1 PreS81M’e f~l.cling. Fueling teat-s Shall
be conducted on the fuel system teat rig and
a production configured aircraft to verify
design filling rates, design fuel tank capaci-
ties, and compliance with 3.3.9.3. Tests shall
be conducted with the wings spread and
fokled or tilted as appli=ble.

4.9.1.1 Pressure fueling system test efpLip-
mertt. The aircraft presxure fueling and air
refueling systems shall be tested using a
ground refueling system which has a flow
capability of not leas than 600 gpm at a noz-
zle pressure of 65 psig.

4.9.2 Mazirmun rate fueling. Tests shall be
conducted under applicable maximum fueling
rate conditions to demonstrate that tbe fuel
system and each individual tank is capable of
receiving fuel at the maximum rate without
attendant hazard.

4.9.3 Defueting mtes. On all aircraft and
helicopters, operational and emergency de-
fueling tests shall be conductad to verify
compliance m“th 3.3.9.6.

4.9.4 Fus2 level control. Tests shall be con-
ducted as appropriate to establish mti5f~-
tory fuel level control in the pressure fueling
system.

4.9.5 Gr-ar@ fueling. Tests shall be con-
ducted to establish satisfactory fueling char
acteristics of each fdler uait to demonstrate
compliance with 3.3.9.4.

16

4.9.6 Air refding. Ground air refueling
testa shall be conducted on the fuel system
test rig and a production configured aircraft
to determine the maximum air refueling r-ate
and to determine compliance with S.3.9 .3.2,
3.3.9.3.3. and 3.3.14.

4.10 Fuel jettisoning. To determine compli-
ance with 3.3.9.7, tests shall be conducted as
fOllO\vs:

(a) Fixed or variable wing: Fuel jetti-
soning testa shall be conducted:

(1)

(~)

(3)

In level flight at 5,000 feet
altitude at 250-300 knots
indicated airspeed.

Flight corresponding to op-
erational carrier approach
altitude, attitude, and air-
speed, including descent
from a marshal point.

Flight corresponding to par-
tialpower loss during take-
off and subsequent return
for kmding. Partial Iosa of
power is defined as single
engine operation of a twin-
engine aircraft and 90 per-
cent rotor speed for single-
engine jet aircraft.

(b) Rotary wing: Fuel jettisoning tests
shall be conducted:

(1) Level flight at spaeds of 10
knots to maximum cruise
speed at sea level. Testa
shall be conducted between
200 and 5,000 feet.

(2) Hover at an altitude of 50 to
200 feet.

(3) Autorotation from 5,000 feet.

The jettisoned fluid need not necessarily be
fuel, provided appropriate allowance ia made
in tbe aaalyais for difference in perthrent
fluid parameters. In addition, a sufficient
quantity of suitable fluid having a volatility
comparable with moderately low temperature
fuel for low evaporation shall be jettisoned.
These tests shall be recorded by motion pic-
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tures during flight and by photographs im-
mediately upon Iandhg.

4.11 Vent and dmin line disebnrge. To de-
termine compliance with the design require-
ments of 3.3.Il, provisions shall be incorro
rated in the test aircmft for the dischnrge
of suitable fluid dye from all vent end drain
line dischnrge points such as tank vents, pump
seal dmins, and pressure switch vents and
drains, etc. where there may be a ~eeibility
of fuel discharge in flight with attendant
impingement on the aircraft. At an altitude
between 5,000 and 16,000 feet in level flight
at cruise power. dye shall be diechorged from
each applicable source. The test shall be
rewated with tlnps extended, bomb buy open,
etc., for each source which may be influenced
by changes in the air flow and pressure dis-
tribution due to such aircraft conftgumtion.
Results shall be recorded by photogmph im-
mediately upon landing. In reporting this
test, all emmces of fuel discharge on the air
crnft shall be listed regardless of whether or
not they were subjected to the dye test. For
those not subjected to test, substantiating
data shall be furnished pertinent to the loea-
tione and type of discharge justifying the
omissi0n9.

.t.Iz Surge and tmpped fuel pressure. To
determine compliance with 3.3.14, maximum
surge pressure and tmpped fuel Pmseure

tests shall be conducted on the test rig, on
the fueling, simulated air refueling, if nppli-
cnble, fuel feed, and fuel transfer systems to
demonstrate safe maximum pressures. Surge
pressure measurements shall be made with
equipment capsble of reflecting as closely us
practical actual peak surge pre.wmres. Fuel
system shutoffs including: (1) all possible
shutoff combinations, (2) insuring reproduc-
ible data which guarantees thnt the maximum
surge limits will not be exceeded shall bc per-
formed.

4.13 Dmina, Fuel tauk nad system dm”ns
shall be checked on the actual aircraft to
insure contractor comptirmce with S.3.11.

Comments shall be tabulated on the func-
tiomd suitability of arrangement and exse of
accessibility of the following items: I

(a) Scupper drains

(b) Fuel or fuel vapor entrance to inte-
rior of nircmft from filler units
during over-side fueling

(c) Fuel system component dmias

(d) Watar drains

4.14 Vent icing. Comments on the suitabil-
ity of the fuel tank vents under icing condi-
tions shall be tnbulnted. Anti-icing syetem
design detills shall be described where appli-
cable.

I

4.15 Filler unit security. Comments on the
suitability of provisions against closure of
filler unit nccees doore, including botb pres-
sure fueling and gmvity fueling units with
the filler cnp improperly secured shall be tab-
ulated,

4.16 Fuel system rontrols. (hnments on all
fuel system controls, except toggle switches,
with regnrd to conformance with d.andard
shape uad ndequacy of running sod indexing
torque shall be tabututed. I

4.17 Fuel system ietng. Comments on stl
fuel system c0mpnnent9 (pumps, vnIves, lil-
tere, screens, etc.) with regard to suscepti-
bility to icing shall be tabuIated. Tests on
fuel systems should be conducted nt 23°
* 2“ F., at the Iowest fuel temperature ex-
perienced in flight, and at 16” F. The most
criticnl tempemture from the icing stand-
point occurs at about 15° F. according to the
best information avnitnble to date. All su&
faces of fuel system components in contact
with fuel shall be at, or below, the nonnnl
surface tenrpemtures whfch wifl be encoun-
tered in opemtionnl use All systems shall
be capable of winter operation with fuel con-
ditioned in accordance with 4.17.1. Ice will
build UP on components from fight to flight
under winter operating conditions. When
running tests, the conditioae of the apparatus

i
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should be such that ice from previous tests
is not destroyed between test runs.

4.17.1 Evaluate aircraft fuel systems to
ensure that icing does not adversely affect
the opemtion of any of the aircraft fuel sYs-
tem components. All aircraft fuel systems
shall be capable of continuous operation with
fuel saturated at 80° F. and cooled to test
temperature. Tests of components and sYs-
tems shall be conducted to demonstrate their
capability of satisfactory operntion for the
design mission plus one in-flight fueling. Test
temperatures shall be dictated by actual
measurements from the oircraft during OP
eration with fuel preconditioned in accord-
ance with the following procedures (see fig-
ure 6) :

Conditioning procedure for saturated fuel
at 80° +10”, 4° F. Use the primary jet
fuel of the procuring activity, JP4 or JP-5
with 10 +15, —O percent aromatics.

(a) Circulate fuel from storage tank
through the facility heat ex-
ckanger and back to the storage
tank until fuel hea been heated to
approximately 90° F.

(b) Establish a fuel flow from the stor-
age tank through a trmrsf er pump
rig with a by-pass around the
filter/water separator open, and
return flow to the storage tank.

(c) With flow established through stor-
age tank, atomize, with a pneu-
matic atomizing nozzle, 1 gallon
of water per 1,000 gallons of fuel
at a rate of approximately 50 cc
per minute.

(d) Aftar all water has been atomized

(e)

18

into the fuel in the storage tank,
continue circulation for approxi-
mately 5 minutes. Then clase by-
pass valve and direct fuel flow
through tilter/water separator.

connect outlet of tilter/water sep-
arator to inlet of the test tank
and pressure fuel the test tank to
the desired test volume.

(f)

(~)

(h)

(i)

(j)
(k)

(1)

Establish a circulation of the fuel
in the test tank. This may be
accomplished either by using the
aircraft engine fuel boost pump (s)
or a separate circulating pump.
The circulation shall ba from the
tank through a cooling heat ex-
changer and back into the tank
terminating in a spray bar located
below the fuel level. If the fuel
boost pump (s) is used to circulate
the fuel. provisions should be in-
cluded for isolating the caoling
heat exchanger and aaaociated
plumbing from the aircraft sYs-
tcm during the test.

Analyze samples from three points
in the bulk of the fuel by the
Karl-Fischer method. The average
quantity of water from the three
samples shall contain not less than
the amount required to saturate
the fuel at 80° F. .ond not more
than tbia content plus 15 parts
per million. The amount of water
required to saturate fuel varies
for different fuel blends. No fuel
which ia saturated with Ieaa than
90parts per million shall he used.

Cool the fuel to test temperature at
a rate determined by the actual
fuel cooling rate in the aircraft.
Cooling by circulation through a
heat exchanger shall be used.

Repeat step (g) at test tempera-
tures.

Terminate circulation.

Run the text.

Repeat step (g) at test tem~era-
tures. Upon ~ompletion of the test
the fuel should not contain less
than 90 parts per million..

4.17.2 Aircraft shall also be capable of
emergency operation with an excess of water
in the fuel systsm. With 0.75 cc/gal. of free
water in the fu>l system, in addition to the
saturated fuel, the aircraft and engine fuel
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system shrill continue to opemte in such mnn-
ner that the safety of flight of the nircmft
is not jeopardized. In order to nssure that n
znfety of flight condition does not exist, the
engine must mnintain at lenet minimum
flight power for 30 minutes. Fuel for this
test should be preconditioned in occoretnnce
with the following:

(a) Repent steps (n) through (g) of
4.17.1.

(b) Commence cooling to the desired
test temperature.

(c) Still mnintnining circulation of ent-
urnted fuel in the test tank, atam-
ize 0.75 cc of water per gnllon of
fuel through two pneumatic ntom-
ising nossles located rlpproxbnnte-
IY 1 inch below the surfnce of the
fuel in the test tnnk.

Nob: Thin pmccdure for establishing n desired
amount of wntcr in nuspemion should be mnclndcd
by adding smnll amounts (approximately 100 cc)
and tbcn allowing a period (oppmxiticly 6 ndn-
utes) for proper di~tribution. I“ my ewm~ however,
rdl wntsr sbnll ham bcsn atomizsd bcfom fueltcm-
pernlnrcin tbo test tank drsrmscs MOW 46”F.

(d) Immediately upon renching t-t
tempemture, begin the test run.

(e) Upon completion of the test, the
fuel should not contain less thnn
0.00 cc/gal. of water over the
qunntity required to entumte the
fuel at 80° F.

4.17.3 Fuel filter by-pnsses shrill not stop
fuel flow even under the most severe icing
conditions. The following test shrill be per-
formed on the wenpcm system strniner or
tifter. For tests to determine if by-pssses

Cnstndlani:
A-V--MO
kNnw7-wP

Rcrimmr adrhia :

~Y--mo
NnTr-wP

mm ncehcw*

~r-
Navy-

. . .

MIL-F-17874B

opemte satisfactorily under these conditions,
2 cc/gnl, of free water over sctumtion shsll
be added in accordance with the following:

(n)

(b)

(c)

(d)

(e)

Repeat steps (a) through (g) of
4.17.1.

After fuel is sntumted nnd the ex-
cess Water hse been drnined off
but before cooling, atomize 2 cc/
gni. of water over surfcce.

lmmedintely begin mpid ngitation
rmd cooling simultaneously, thee
kwping the free water suspended
in the fuel.

Immediately upon renching test
tampemture, begin the test run.

Upon completion of the test, the
fuel should contain not less thnn
1.60 cc/gnf. of water over the
qunntity required to satumte the
fuel at 80” F.

4.17.4 me henter shrill be tested ns ap-
proved by the procuring nctivity.

5. PREPARATION FOR DELIVERY

Not npplicnble.

6. NOTES

6.1 Intended uee. Materisl nnd design m-
quirementa covered in this specification nre
intended for use by sircmft mnnufncturem
designing nnd producing nircmft for the pro-
curing nctivity.

6.2 This specification may be used ns n
guide for the design of fuel/propeRant sys-
tems using fluids other than conventiorud
hydrocarbons.

PrqOrl* nelivivz
N.v)-WP

ProJcci’Nc..ZP15-0011
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XH.E l’, Fuel w.tcm :..: equiptent mumary

kpplicablo APP:lcnbln

Test item

1P- r.quirem=m for

test de,ifl dawnstratti e.ati factory de=i~

ImWRr,ch Earag..r.h 9

Fuel standard — 3.1.1.1 m“ t WF.uri..tion ton t under

,y’ntm .pplic.ble AN or MTL macificati.n.

COq.anents Ilon,Landard — 3.1,1.2 R1., ?atiersctor? ad., -

new ‘WmqU.snt — 3.1.1.3 Vendor or airoraft cantiacture?
qunl. test under v.n40T or .lrcmxrt
manufacturer SPeo . q.r.mved E9 Dro-
CUrh Mtivlty.

Reliability analym!s 4.3 ---
Fuel

F.n.in.e,ill.qUlalraic..
Jmmml-ing I..L 3.3.L.1 )Production aircraft, t.,: rig, mnd

availmbi=;y Umiirw L.1, 3.3. k.2

T1-n.msf m- L.k .L.

-. No-1 1,.5
~~;;~ ij,~inti;iw-v,i,.

ficmu. 4.. .irc.a f., ten. rig: and

inlet Extreme L.5
ruel ‘---~ - “J.---,, --., f.! J , ●

I~.n,in.eringana4,is.

. . . . . . . .
&xw”GxR i:; 3.3.5.b Fm3h.se,illganuyrri,.

Cssdt VI* fuel L.5 3.3.5.5 EnEln,,r!wamlyals

!......+..... 1 ,,.( i 7.?.,
R22*’ZR2.==2 ‘“ ‘x-
Tmt ri.q.
Test aircraft
Flizht teat

. . . . .. . . , . . , . . .

%.1 transfer late &.7 336 .2
Ventlllg Grc.undtaxi IJ.8.1 3:3:7

climb L.8.2 3.3.7
Lavel flight 11.a.2 3.3.7
. .“- .,.

I :’ t.~t
. . . .

u..

I
.....

I
,.,.(

I

,4., . . . .
C.ltagfdt ./arrcsM 4.8.3 3.3.1 E.m@n. anal.v.i.
landing

Fxtxme fuel tcrp. :;::;.l Test rig and qinecrti analysis.
,,!., ,.s. Test rin and mineerti, analvsis.
TMk m-e..urn e.ntml

. . .
3.3.8 Te,trip.and en~ineerin~ an.=~

FU,MW Wd F1.liD# ,.,.s L.9 3.3.9.1 Te,t ,IE
da fueling 1*- r.te rueling ;.;.; 3.3.9 .3.2 Test rig

o. f.ding ,.+.0 3.3. ?,6.1 T.. t rig

Emwmcr derumllg 4.9.3““ 3.3.9 .6.1.1 TM t ,i&

F.*1 level contra: L.9.4 3.3.9.3.3 ,-.+ ~ .
Pr.,c.ure fueling L,9. I
Grati ,3’ f.., &..&

3.3.9. L.1
..5.5 3.3. ?.Z. -L-: “--- “’”Test ,i, nod sr.aduction airo, tit

Test rig

Frcduct ion and test !’is
.—

‘tiht test.
light test.
es t rig and efwlneerin. a.nal.?sin
:t”al aircraft and che:kc. ff Mat.
heckof f Mat
. . . . . . . . . . . .

11 II*L,
i. and test riz

contra,t da M

*

MnA-8706
mA-8706

KWD4705

MII.-C-87O6
MIPM17C4

E&%&

MIM!47C4

15 L-z’-87O6

MIL-Ua706

:uIJJ4106

-g%l&7
nIIa-s7c9
MIL-I?47C.9
NaJ-6-706

~ lffih dmmnstration Wqticments follow in ord.r or pr.ac.denca from lowest i,c highest tc,.ge.:her with definiti.an.
D_nstration may be t.ccomplished br the method Iiated or an~ method of him., pmc.adcrcm

(a)

(b)

(c1

(d)

(.1

(r)

Checkofr list - Tabulate item to.g.ther with p/n, dm.cription or location, inatalM.tl.an feature., .tc., ●S

aPPPPI~t. ‘~ .,~bliah ..@i~.. ~~ d..i= r-~,~e.t.

F,n@m.r@ amlyc.%s - A@ies P,b, ilst. fu.1 CG locationand avdlabilit). for feed or tre.naf.m under
conditi.ar., which do mat lend therselres :0 :iqle tcfit ,%, a?d to iciq suscqtibility.

?ec.t rig Functiomllr duplicate mockup of cosplote or individual a.ctionm of i.?. K..l .Ymt-, an pertinent,
tested “nd,r d ,,ip conditions

Tent aircraft - use a. blal aircraft i. lieu of t... rig.

Test ri~ and s.gin.e=ins .nalyais - Extr%rolmicm or of8 denim paint t.st rl& data LO *ctti d.c.itm conditlom.

Flight test - conduct flie,ht test on actual airplum wnddr daslw .Ondition,. Include ewinoerti an’alyaia 08

te.t results ae appropriate.
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.
MIL-F-17874B

I

I

IUTEFXALNSL - ALL U.SGRAFT- GALLONS u

lf meltng: (a) The fueling facilities for prlmrydati .f~rcraft
fuel aystms simllbe USAF-F6,AFS32S-2,and hydrantsystems.
‘ltmsystemsald.1alsofunctionsatiafactoril.vwhenrefueled
fromNavy carriers,mnk t,rucka,and scuplanetenders,M
appropriate(seefigure5).

(b) Ferryfuel overloadand eiuilarnonstrategicand non-
tacticaloverloadconditionsare excepted insofaras fueling
tine10 concerned;however,the aircraftshallbe capableof
beins fueled to maxlnnm capacity .

81
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IHILF-17874B

INTERNALwEL U?ADIliG- ALL AIRCRAFT- GALD3NS ~

~ Operational tiefueiing: Operational defueling applies to conditions
of the aircraft cm landing aboard a camier with .25percent
of mz.imm flel, or 40 percent of internal fuel, or 1,5(3I
gallons, or the ~mm permissiblefuel load for landing
aboard, whichever is less, except that if mximm penrdssible
fuel for landing aboard is less than 25 percent of intemal
fuel, Li!edefueling time shall be baaed m 25 percent of
internal I“US1remaining. Extern’dlair and electrical power
may be xsed to aid defueling, ?.3appraved by the procuring
activity,

FIGUF3 8, Operational defueli~
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WF-17874B

WI’ERHALFJELKJALUKG- ALL AISCSAFT- GAIXJMS ~

~ Ewrgency def.cling: Emergency deileWig applieo to ~ (Lmth

internaland external)fuel cnpncityand ray be accmpllshed
blth axternalair and electricalper, etc.,88 approvedby
the prOCUriTIKactiVity.

FICIFZ 9. Emergency defucllng

99

Downloaded from http://www.everyspec.com



I

SPECIFICATION ANALYSIS SHEET iorm .%-ro..d
Ibdget mre,u NO. ,,$,.Roo,

1
Thin sheeti. t. b filedo.tby p~re.nnel.Iter

li..tio.i.-pr..urem.nto?pcJu.tsf .rut.mt~u nc&t%hp.rt.cn,o l&?em.e. mim.fiecti,provid,d}oro~,
.ernmc.t .. . .trct.r.i...cdcdi. theuscof th .Pec,

,+inin~i.f.rmmt.on o.the..e of tbi.specifi c.,,.. .hich .iJ1 ,....% th. t ..i\mb. prod.1s... be pro.red.ith~
>,”,WJ...OU”,IA,IA, .nf., th.l.a,c<.t,
.,nc,.. ....... .,de,.t.pm ,n m,..,,

Gnm”t..n t6erc,ur..f,h1.i.rmw,r,beap,rec,.t.!,,.,,0,
.na.,.,to ptq,.r,n,,.,,.,,,,.,,.,,..,,,..re.,,,.,,,,.f).

*EC IFICATIOY

FUL-F-17871@ Wel Systems:. A&craft, Installation and Test of
~TIO M10/ .mb.i$,.,, cIW ND STATE

-ACT No. oum~llm 00LLARMOUNT
$

tiTERlaLPRoC” REO uNDER A

ODI,CC, COVC...CNT CONIW*CT o SJaco.ra”cr
HAS MY PART OF THE SPECIFICAT, ON, CREATED PROBLW5 OR REQUIREDINTERPRETATIONIN PROCUREMENTIISE7

h, c,”, ,“”,O ”.,. .“”., ” . . . .0”0,...

0. ,,.,llm,...,, w, ;,, ,0””,,,,,. ,“, o, T,c, ,”c,, s.

. COLMWTS OM AW SPCCl FlCA7, ~ REW, REMm7 CU(S,DERCD ‘TOo RIGID

. IS TM SPECIFICATlO!(RE5TR1CTIVE1

o ,X5 O .0 IF ‘VCS., 1“ 07!.,.,”,

R~.ARKS (Ail..heny~. Pti”..td.,. .hi.h..yb. of ... <. i.pr.. i.~ th;. .p. cif:e. ti.?. [/ ther. .re mddi.
Itomelpept r,. attec 10 f.,. andpl ... b.,h,n .. ,m,cl.p. .dd,,,,, d t.p,. p.,,., .c,,.; ,,,

lWITTEO w (Pr, mt, d or Iypcd no., and ... {.,,, DATE

, ,.”. ,!,0,3

Downloaded from http://www.everyspec.com


