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AIRCRAFT FUEL

~Reciprocating engine fuels

= Turbine engine fuels
- Jet A- Which is Kerosene

- Jet B- A blend of kerosene & gasoline

- Jet A-1- used for operation at extremely

low Temperature



Water contamin

+Water contamination in fuel can be in
form
=Dissolve in the fuel

=Entrained or suspended

+Water in fuel can cause icing in the aircr

fuel system usesally in

‘Boost Pump Screens

-Low pressure filters




Fuel system

+The purpose of an aircraft fuel syste
store and deliver the proper amount of
fuel at the correct pressure to the engin

+Fuel system should provide positive &
reliable fuel flow through all phases of fl;
including

=Change in altitudes

=Violent maneuvers

Sudden acceletration & deceleration



Fuel system (c

+Fuel system should also continous mo
system opration such as

JFuel pressure
JFuel flow
Jwarning singnal

JdTank quantity




Type of fuel s

+Fuel system can be classified in two b
categories

JGravity feed csystem

JPressure feed system




Fuel system comp

aPump

aTanks

aLines valves

aFuel flow meters
aFilters & stainer
aQuantity indicator
aWarning components
aFuel drains

oheaters




Fuel pumps

+Fuel pumps are used to move fuel thr
the system than gravity feed is insuffici

+There are three main funtions of fuel p
they are to move fuel.

JThe tank to the engine
10One tank to another

JThe engine back to the tank



Engine fuel system require
main pumps and in some
system emergincy pumps

+There requiremant depends on the ty
engine installed on the aircraft




Reciprocating engine fuel p
requirement

+Reciprocating engines which are not gr
fed require
At least one main pump for each engine

dThere pumps must be engine driven
JThe pump capacity must capable of provi

enough fuel flow for all aperation




Tubine-engine fuelpump requ

+Turbine engine requirement
v" At least one main pump for each engine

v" Main pump power supply must be indepnd

other main pump power supplies

v" Each positive aisplacement main pump must b

to be bypassed



fuel pump classific

+One way to classify fuel pumps is acco
the pumps funtion.

+There classification are
JBoost pump
IScavenge pump
Cross-feed pump
+Another way to classify fuel pump is by
methods of operation
+Those pump are.
- Vane-type
v" Variable- volume

2 Centrifugal
1 Ejector




Fuel Tanks

+Fuel system on different aircraft m
several types of fuel tanks

+The Three basic types of fuel tanks use

aircraft are.




=|Integal fuel tanks

vIntergral fuel tanks are commonly located
aircraft wing or fuselage

+There tanks are ones that are built into struc
the aircraft &generally can’t be removed

vIntegral fuel tanks are formed by the actual stru
of the aircraft

+This type ao tanks is used in some light hic
performance aircraft



*Rigid removable fuel t

+Rigid removable fuel tanks are often
of aluminium component that are
together

+There tanks are in installed in compart
specifically made for the tanks

+The tank may be held in place with pad
straps

+This types of tank is often found on m
expensive light aircraft



=Bladder type fuel t

vBladder tyBe fuel tank are bassicc
reinforced rebberized bag

+There tank are installsd in compartment w
support thw weight of the fuel

+These tank id held in palce with bottom & slic
og the tank

+This type of tank is usually found on lig
aircraft



Fuel line

+Fuel lines on aircraft are either made
metal tubing or flexible hose

+Most of the fuel line are the regid type
are usually made of aluminium alloy

+The flexible hose fuel lines are either made
synthetic rubber or tefton

+The diameter of tubing used is decided by th
engine fuel requirement



Valves

+Fuel selector valves sre used in aircra
system to

dShot off fuel flow
dCross -feed
dTransfer- fuel

+Selector valves may be operated manually
electrically depending on the installation




Flighters and strain

+Fuel is usually strained at the point
system




Quantity indica
+Mechanical
JdlInverted float gauge




Fuel subsystem

+Some aircraft fuel system allow for fue
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REQUIREMENTS OF FUEL SYSTEM

|

|\

* All powered aircraft requi
the engine(s).

* _Each system must
contaminant free fi
attitude.

* Since fuel foav

fuel on board to operate

* Varying fu s
maneuvers must not,negatively affect control of the

aircraft in#ht. 4 4
| / -
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>
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* The ability of the fuel system to provide fuel at a rate of flow

and pressure sufficient for proger engine operation is vital in
aircraft.

* Fuel system must delj
mest critical with res
fuel.

ae aircraft attitude that is
nd quantity of unusable

* Fuel syste TST Dt
critical temperature, '@

. | ok
conditions .

* Each fuel tank must be able to withstand, without failure, the

vibration, i ia, fluid, oads to weadch it may be
perationzv *

-.’

@subjected




Types of Aviation Fuel

—
 Each aircraft engine ig@esigned to burn a

certain fuel

* There are two bg : ;.’ﬁJeI discussed in
this section:
* reciprocating- o known as
—_gasoline or anC
turbine-eNgine fuel (also known asihet fuel or

kerosen

= N

,..’ 3




Reciprocating Engine Fuel—AVGAS

* Reciprocating enginesburn gasoline, also
known as AVGAS.
* It is specially fo s * Fuse in aircraft
engines

* AVGAS of-amyvi

hydrocarbon
oil by fra' ;
* AVGAS is very volatile and extremely

__—flammalffe, with/alélv fiésh point. ™




CHARACTERSTICS OF AVGAS

Volatility: term used to describe how readily a substance changes from liguid into
a vapor.

For reciprocatingengines, highly volatilgguel is desired.

Liquid gasolinedelivered to the engin

Huction system carburetor must vaporize
in the carbyretorto burnin 8 |

se hard engine starting, slow
even fuel distribution to the
(B kcase in engines equipped

Fuel with low volatility vap &g
warm-up, and poor accelergss
cylinders and excessive dilug

with oil dilutiofrsystems:
~
—OWEVEL US| C2D 215Q Doy

AVGAS is a blen
boiling points a
that vaporizes easily for startirfg, but al
and power ra

ith different

erous hydrocarbon compounds
volatility. A straight chain, of volatile compotnds creates a fuel
‘sP delivers power through the acceleration

e .




* Vapor Lock

* Vapor lock is a condition in which AVGAS vaporizes in the fuel line or
other components between the fuel tank and the carburetor.

Z

o This typically occurs on warm d
pumps that suck fuel from the ta

on aircraft with engine-driven fuel

. Vapor lock can be caust
-excessively hot fuel,
-low pressure, or
-excessive t

system.

liquid fuel to the
>
* Various steps can be taken go prevent vapor lock. The use of boost pumps

located in the fyel tank that fo ized liquid fuel to the engine is
. most commi %

\. -




Octane and Performdlice Number Rating

oot Bnce numbers are

greatest resistance.

> /d'b




Turbine Engine Fuel

e Commo

should ne oe mixed with a O gasoline
or introduced inte the fuel system of a

@eciproc‘ng aircraff erigine fuel sjitem.

— -
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a s flame insi
- They have a er sulph oline.
:;‘1_,_?

!

Characteristics of turbine engine fuels

The characteristics of turbine engifre fuels are significantly different
from those of AVGAS.

Turbine epgine fuels are &
with-much lower volatili

pounds of higher viscosity
points than gasoline. -

In the distillation proceg
jet fuel is made-canckan
or gasoline cuts.

kerosene cut from which
=@ the naphtha

-~

The hydrocarbo
more carbon tk

Hies of turbine engi
#re in AVGAS. -

are composed of

c%e the engine.

Turbine engine fuels sust

e

’ e
r |
ent
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Color ébded labeling and marki gv ‘
used on fuelil;g equipment.

lFuoﬂ'ymlndtlntlo‘ Color of Fuel Itwmlwwwai Pipe Banding and Marking | Refueler Decal J

—

AVGAS s2UL




Small Single-Engine Aircraft Fuel
Systgms

Small single-engine airjaft fuel systems vary

depending .--__-_ el -
= \
-tank locatte rER N O iR

aircraft) ~

-method of meteririg fuel to the engine. ( engine

—=—with a c%preto"‘/ihel inje&)n)
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AP QBN My
od Systems

» High-wing aircraft with a fuel tank 2=
in each wing are common.

* With the tanks above the engme
gravity is used to deliver the

"+~ Thespace above the liqui
vented to maintain atmoSg
pressure on the fuel as th
empties. ,
* The two tanksare also VR

eacn other to ensurg

pressure when botk

engine. N
* Asingle screened outlet on gach -~
tank feeds lines that connec I

either a fuel
ultipositio

Qe







Electric pump plunger type

Strauner

> Fuel supply
smms Pump delivery







- Aircra;; fuel tanks
place for contami

-

There are three basic types of aircraft
- rigid removable tanks,
- bladder tanks, and

-

integral fuel tanks.

They are typica

Bt cap or a vent
line.

"~ ~

.
“Aaiiam B

drain valve use
inspection. >

Most aircraft fuel tanks contain son;ésc'frt of baffling to subdue the fuel

ove the impurities during B

qit walk-around

A

from shifting gag@idly duringfli A .
_:‘?jhe wings ar most cat'lel tanks.
- -




Rigid Removable Tanks

Filler cap |
- - Vents B —

Overboard drain line =

Baffle plates

@ Standpipe : Corrosion inhibitor =i
_j ——— Drain valve

Sump




Bladder Tanks







Fuel System Servicing

* Maintaining aircraft fysll systems in acceptable
condition to deliyssusetdiabe: to the engine(s)

* Personnelhs
systems should |

best practu @PWensure tha eI or fuel

system, are not the cause of an mcubent or

ident _
;?;CG en" /" -
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" Filters should be cha

Samples from all drains sho be taken and inspected on a

regular basis.

The fuel load should BE
time to tlme or wﬁe |

investigated |§
Inspection of the fuel system during

fied intervals.

pd and tested from

E| contaminationissue.
”~
aentified 2

_periodic |n'ct|ons sw wﬂ with h'st concern.
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Checking for Fuel System Contaminants

* Continuous vigilance is regulred when checking aircraft
fuel systems for contaminggnts.

* Daily draining of strainersjiihd sumps is combined with
periodic filter chang tior
contaminant free.

* Keeping a : ele o NARFIE=TUTHTaN awareness
of the common tyg ation. Water is the
most commog 3

: . LT .
* Solid partla‘es surfactants, and mlcroo’kanlsms are
also com fuel with

%ﬁbﬂ'”a“"”
:Z;_Dnother f not in eona icular

aircraft is possibly the wowst type of contamination.




 Water

Water can be dissolved into
Entrained water can be de
appearance to the fugkstloRiane:

and just abou¥dnything that can find its" W&

open fuel tank.

,
11
ik SN
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= elements and fuel'quantity in cat

* Surfactants

Surfactants are liquid chemical eggntaminants that naturally occur
in fuels. They can also be introdflled during the refining or

active agents usually

ine fuels is a
s of these life
forms that live ig0¥€e water at the Junctlon ormqwater and fuel
in a fuel tank. They form a,vnsnble slime that is dark brown, grey,
red, or black i | lor. This. wth can r |ply rapidly
can caus erferen r fun ing of filter
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AIRCRAFT JACKING

An aircraft may need to be jacked up for a variety
of reasons. These include servicing, weighing,
changing wheels and undercarriage retraction
tests. During jacking operations great care is
required to avoid damaging the aircraft. There
have been many accidents and they usually
occur when the jacking procedures have not
been correctly carried out. Jacking should never

be dangerous provided that you are always
careful.






AIRCRAFT JACKING POINTS

JACKING POINT

> At least three places or

points are provided on a

all aircraft for jacking
process

> Additional places on
some aircraft are used Qfﬂ
to stabilize the aircraft Im

while it is jacked it the
main points JACKING POINT !

> The supports at the
additional jack points
are often called
stabilizing jacks JACKING POINT




AIRCRAFT JACKING
POINTS

JACK POINTA
(WING)

4{; ] - -

JACK PQINTC
(AFT BODY)

JACK POINTEB
(WING)

Main jacking points provided in the wings align
with either the front or rear spar and those on
the fuselage, with strengthened frames. These
enable the whole aircraft to be lifted. In addition,
jacking points are usually provided at the nose
and main undercarriages to allow individual
wheels to be changed.

Each jacking point has a load limit, which if
exceeded could result in structural damage to
the aircraft. To avoid exceeding the load limit, it
may be necessary to fit load cells between the
jacks and the jacking pads (adapters).






JACKING PADS

» They are two Kinds:

> Fixed or Integral imary jack points. Others
1g pads that are installted

bolted in place prior to

> Removable

INTEGRAL
%J/ JACK PAD

TAIL JACK

\
QFWD

AFTFUSELAGE INTEGRAL JACK PAD (lll)

®
B




Safety Procedures

Extensive aircraft damage and serious personal
injury have resulted from careless or improper
jacking procedures. All jacks should have an
inspection and test date placard showing when
it is next due for overhaul, it must not be used
after this date. As an added safety measure,
jacks should be inspected before use to
determine the specific lifting capacity, proper
functioning of safety locks, condition of pins, and
general serviceability. Before raising an aircraft
on Jacks, all workstands and other equipment
should be removed from under and near the
aircraft. No one should remain in the aircraft
while itis being raised or lowered, unless Aircraft
Maintenance Manual procedures require such
practice for observing levelling instruments in
the aircraft.




Jacking

» The aviation technician must be familiar with the
aircraft in order to perform maintenance and insp

» Jacking procedure is vary with aircraft man
maintenance manual must be referred for a pa
aircraft.

» Extensive aircraft damage and serious personal inju
resulted from careless or improper jacking procedure

» For safety measure, jacks should be inspected before u
determine the specific lifting capacity, proper functi
of safety locks, condition of pins, and general service




cont...

Before raising an aircraft on jacks, all work s
other equipment should be removed from unde
the aircraft.

No one should remain in the aircraft.

The aircraft to be jacked must be located in a level p
well protected from the wind. A hangar should be
possible

Refer maintenance manual for jack points. These poin
usually located in relation to the aircraft center of
so the aircraft will be well balanced on the jacks



Cont....

» some aircraft it may be necessary to add weight t
tail of the aircraft to achieve a safe balance.
usually used for this purpose.

JACKING INSTRUMENTS

2IPOD JACK









Wing jack pad assembly

Forward jack




Jacking Complete Aircraft

Before jacking the aircraft, an overall surv
complete situation should be made to determi
hazards to the aircraft or personnel exist.

Tripod jacks of the appropriate size for the aircra
jacked should be placed under the aircraft jackin
and perfectly centered to prevent them from cockin
the aircraft is raised

The legs of the jacks should be checked to see that the
not interfere with the operations to be performed aft
aircraft is jacked, such as retracting the landing gear.




cont..

At least three places or points are provided on
aircraft for jacking purposes; a fourth place on
some aircraft is used to stabilize the aircraft
while it is being jacked at the other three points.
The two main places are on the wings, with a
smaller one on the fuselage near either the tail
or the nose, depending on the landing gear
design.

Most aircraft have jack pads located at the jack
points. Others have removable jack pads that are
fixed in place prior to jacking. The correct jack
pad should be used in all cases.







cont..

» There may be equipment or fuel which has to be
aircraft before jacking.

» Any critical panel removed from aircraft has to be reloZ
jacking.

» Extend the jacks until they contact the jack pads. A fina
alignment of the jacks should be made before the aircra
since most accidents during jacking are the result of 1
jacks

When the aircraft is ready to be raised, a man should be stz
at each jack. The jacks should be operated simultaneous
the aircraft as level as possible and to avoid overloadi
jacks.




Cont...

» Jacks should not be extended beyond the
limits.

» The area around the aircraft should be secu
the aircraft is on jacks. Climbing on the aircra
be held to an absolute minimum, and no
movements should be made by persons
required to go aboard.

Necessary supports should be placed und
fuselage or wings of the aircraft at the earliest po
time, particularly if the aircraft is to remain jac
any length of time










» Before releasing jack pressure and lowering the
certain that all cribbing, work-stands, equipmen
are clear of the aircraft, that the landing gear
locked, and that all ground locking devices
installed.

Jacking One Wheel of an Aircraft

e When only one wheel has to be raised to change a
grease wheel bearings, a low single-base jack is used.

e Before the wheel is raised, the remaining wheels
chocked fore and aft to prevent movement of the aircr




If the aircraft is equipped with a tail wheel, it \inustsbe
locked. The wheel should be raised only high enoughsto

clear the concrete surface.

Main landing gear jack pad Nose landing gear jack pad



