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Overview of Alrcraft

Leading-adge slats




Ailrcraft Structure




Main Parts of a Plane

There are lots of parts in a plane, but there are main parts, such as;
The Fuselage,

The Empennage
The Wings

Power plant (Engine)
Landing Gear

We will Discuss Above in Following Slides.



Fuselage (Body)

The Fuselage is towards the end of the plane, but
it's still in the body of the plane.

It Includes the entry, emergency exits, aerials and
static vents.

Center of Gravity

Fuselage (Body)

Cockpit



Rudder

Rudder - Located at the end of the
Empennage (tail)

It rotates to help the plane turn. The way
it works is when the Rudder turns to the left,
the plane goes left, and if the Rudder turns to

the right, the plane goes right.



| Wings

-Includes the leading and trailing edges, navigation lights, wind flaps, ailerons,
spoilers and stall warning indicator. it allows a low pressure/high pressure to be
produced on top of the wing. The advantage of having a Cambered wing is that it
can be built to make the wing a lot stronger.

-If pressure is on top of wing low, then flight will lift up (lift force against weight)
-If If pressure is on top of wing high, then flight will landing (weight is acting
downward)

Skin

Wing Filagp

Ry, Stringers
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Alleron & Flaps

QOutboard aileron




Allerons
(For Rolling

Aileron assist the plane in turning. It's located on the far end of the wings.

The purpose of the Ailerons is to roll the plane, which helps it turn.

e They are much smaller than the wind flaps. When the Aileron on wing
side goes up, the other wing's Aileron goes down.

e The wing with the Aileron up tilts down, and the other Aileron which is
down, makes the wing go up.

Left aileron down, right one up Left aileron up, right one down
causes a roll to the right causes a roll to the left




Flaps
(For take off & Landing)

These are important for landing.

They go down to help the plane slow down.

They also go up about 10 degrees when taking off for
extra lift.

so they have controls the Pitching action (Nose and tail
moving up & down is called Pitching) .




Empennage (Tail)

The Empennage is the tail.
- Includes elevator/stabiliser, trim tabs, fin and rudder.

Vertical

Stabilizer\

Horizontal
Stabilizer

Rudder
‘i:""’_

Trim Tabs

Elevator
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Vertical stabilizer/ fins

e The vertical stabilizers or fins of aircraft, missiles or bombs are
typically found on the aft end of the fuselage or body, and are

intended to reduce aerodynamic side slip and provide direction
stability.

e |n vertical stabilizer is fixing the Ruddershown in figure.




horizontal stabilizer

At the rear of the fuselage of most aircraft one finds a horizontal stabilizer or elevator.
The stabilizer is a fixed wing section whose job is to provide stability for the aircraft, to
keep it flying straight.

The horizontal stabilizer prevents up-and-down, or pitching, motion of the aircraft
nose.

In horizontal stabilizer is fixing the elevatoras shown in figure.

vertical stabilizer
rudder

elevator

horizontal stabilizer



Elevators

The Elevators are like Ailerons but the do opposite for the plane. They help the plane
go up or down.

Elevators - Located on the edge of the horizontal part of the tail
The Elevator is like the Rudder except it makes the plane descend or rise.
If the Elevators go down, the plane goes down, if they go up, the plane goes up.




Rudder

Rudder - Located at the end of the Empennage (tail)
It rotates to help the plane turn. The way it works is when the Rudder turns to the left,
the plane goes left, and if the Rudder turns to the right, the plane goes right.

Left rudder cause left yvaw Right rudder cause right yaw



Landing Gear

Two main wheels and a third wheel at the front or rear
Parking, Taxiing, Take off, Landing

A Downlock and drag brace
Retraction actuators

Rotation actuators Metering pin extension
Trunnion

Rotation lockpins

Aft braces

Axle beam fold and

compensating actuator Axle beam assembly

Brake
assembly

Tyres and wheels — Sensing wheel



Power Plant

Engine

A

Cowling

Firewall

Propeller



AIR CRAFT ENGINES
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Power Plant (Types)

Pistonprop
Turboprop
Turbojet
Turbofan
Ramjet




Turbo Jet Engine

COMBUSTION CHAMBER
COMPRESSOR TURBINE
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FUEL BURNER JET PIPE AND
AlR INTAKE PROPELLING NOZZLE



Ram Jet Engine

FUEL BURNERS COMBUSTION CHAMBER

AIR INTAKE PROPELLING NOZZLE



Lift, Thrust, Weight, and Drag

LIFT

T

DRAG s sl THRUST

l

WEIGHT
(gravity)




Bernaulli's Equation

dp 1 ,
— + —v* + gz = constant

p 2

First term is the internal energy of unit mass of the air, ¥2 v2 is the kinetic energy
of unit mass and gz is the potential energy of unit mass. Thus, Bernoulli’s
equation in this form is a statement of the principle of conservation of energy in

the absence of heat exchanged and work done.

I
p+ 31')1-‘2 + pgz = constant

This is Bernoulli’s equation for an incompressible fluid, i.e. a fluid that cannot
be compressed or expanded, and for which the density is invariable.



Aerofoil (Wing) Section
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Alr flow over an aerofoll inclined
at a small angle

[ ———— . -
- T m s e e m m e o
- e e A A e i e o wm om mm a o o e
- - —
——---————b---u--.--——__,.._ -""-._- .-"I---
- - -
AL e W M MR MR ALk mm M v o e em = o = me e L, “-""-._.-‘-"l B
- - - -
........-.-.--—---._...._..,__-.--__--_‘" "._.-‘.‘“‘.. 'li..- "'i‘-‘
. - - -
--‘---—%-—.-——-—--**t——_-‘ "‘-—-..,_- - o “‘h“"" h.‘-
i e e i e e T SR '-"-'-...- h—"q.‘ = - i - =
_— — T, e d - )
oA s Ew TR R RS M e ey v W omm oms o ER SR R - “-'-._.__h ‘-___'. -Lln. 'l-“ -l-.‘- -"- -y--
- b ™ Lo —
-*-_-‘--.-‘-F".____-*-“ﬁIncr‘h“ ‘-"1-,'-“- "!-.,.‘ - - ‘-.-- -
- - oy — = ey -
- e o W O w SR S e A S e e PR TRR W eaSEd‘ = - ‘-..“""L,._ = - """-.- """'l--..- -'-.-" - o
@ e - -
-
- = o - o e b S A = = a B_ - - "h..,__‘-u.“h._.-' -'Ilq..‘ "h-___- -
: cflon*---*_*-----'__u Ir‘rl"uuf"i -'-. .‘-ﬁ. Rl el - "--‘, "--I- -
- D T D = -y — . -hi'a-. -_-\-.._ g - —
- - --——r——-l-!---"'—__,-""-" - . :-u Bl = m Bl T el -"-.‘-"'—.
- - - -
J— .-.---..-P___.,..--"___." S - — - - "-..,_‘_-""'-...__.- - -
o awr = - o — b . - - —
- o e mE w— mm wm = a . hali Y - - bl R -
W P R = ™ - B it .
Ir- o - = ko - el - ‘-“‘-h"l-r-“‘ - — - - -
- i -
- e o == Decreas S S A T =~ o = m - -
*_-...n.-——“ e “-._""h....u."* — bl L - —
= N T e — * -l = [ Y 'I.._- _.“_-"F - '-'h_“ -,
- - -— - . - . E wmT e = - - -
- mm e wm we = —— i mie — *y -.-'--"-'I-.:I'—_: -"‘q..-""'-:. O - -
- — —
- m oam ommow o e AR o R owm e e = A . "‘“‘--—__r-'-.:‘l:__-:'__l-u.__-';‘-_ n & -
.._...-l'-' - - - — [ - -
e I I el B el ..-0 AIrf'DW"--_ -‘*-“"“:"ﬁ.:"‘*--.-"'::-.- —
— - — Ay L] — = - -
- e e e e ow Ee s e e e WS e e o T '-'q..—-."'-«.‘l--:.-'-:"
---—---“-_‘- '-l--.,-I -- -.-. L e -"-. L1
i‘---“--,-_---h“— — e mm A . --'--...--"-'-. --.- _‘-.,‘ ""-..,-_-'-.:'l:-
— - - —
- o o m E we e M e e W _-_--_h --..:“‘*-. -"‘"I--..-"-:""‘—.-;
- W e A - — - b - L
----------——-_--__* _‘-‘-"-‘-!—- --‘-"-l"--b-‘~—----'ﬂ-:-“ﬁ-b‘.
— - - — — - — -
"_--"-—h‘---———----’-- _---‘-—_. -""-.-. ‘-*“_h-"-l-- ""--':-
e - o - -
o . am  m e mm Ee e mm e W e PSS - e o o e o o o - — o o - ) .
- OEE R W M W W e we We e - e e o oW e e - T T e Em o W g . = — o — -
- — . — - -
ﬂﬂ--*-ﬂ-hﬁ- _...-—----"‘"--_---""--H-—-_q. "‘--‘_ -""-'- -_lb- -
- — -
- m W W oW om - o - ---------,—-_--.—---‘-‘--- -‘-l---.- -h_-hﬂq-._-‘-—.
—— — — — e —
e e M o o e e M e e o e omm we A ke PR R R B e wn e o e e TR e o e -y
-----‘-'q -'-'h —'-"ﬁ -
- -
-ﬁ._--_ --..-‘ -"I-'I-..-._-
— -
--h "‘-.



Pressure Distribution over Aerofoll

Resultant




Lift Produced
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