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Introduction 

For the moment I have illustrated a scheme which will help during my writing time to avoid to forget some 
important concepts , so don’t worry , I’ll teach you aeronautics as it should be , just fix in your mind that 

Kamal is the tutor . 
 

This Module is intended to provide a description on the principles of aircraft flight in physical rather than 
mathematical terms. There are several excellent mathematical texts on the subject located online , but 
although many people may be capable of reading them, in practice few will do so unless forced by dire 

circumstances such as an impending examination and inadequate lecture notes. As a consequence, a great 
deal of aeronautical knowledge appears to be handed on by a kind of oral tradition. As with the great ballads 

of old, this can lead to some highly dubious versions. 
 

I would of course encourage readers to progress to the more difficult texts, and I have given suitable 
references. However, it is always easier to read mathematical explanations if you already have a proper 

understanding of the physics of the problem. I have included in my account, some of the more important 
practical aspects of aircraft flight, and I have given examples of recent innovations, descriptions of which are 

generally only to be found scattered around in assorted technical journals. Although I do not include any 
mathematical analysis, I have slipped in one or two simple formulae as a means of defining important terms 
such as ‘lift coefficient’ and ‘Reynolds number’, which are an essential part of the vocabulary of aeronautics. 

 

In a Tutorial of affordable size, I cannot hope to talk about every aspect of aircraft flight in detail. I have 
therefore concentrated on items that I consider to be either important, or interesting. I have also restricted 
the Tutorial to cover the detailed aerodynamics and mechanics of flight, with only the briefest consideration 

of other important aspects such as structural influences. 
I see this tutorial primarily as a general introduction for anyone interested in aircraft or contemplating a 

career in aeronautics. Students of aeronautical engineering should find it helpful as introductory and 
background reading, but generally it is dedicated to flight simmers, because I’m one of them  

It should also be useful to anyone who has an occupational concern with aeronautics,  either as flight crew, 
ground staff, or as an employee in the aerospace industry. Finally, I hope that it will be read by anybody 

who, like to read something new, just finds the whole business of aviation fascinating. 
It is assumed that the reader has some school background in elementary physical science, and is at least 

vaguely familiar with concepts such as energy, and momentum, I think that I’ve mentioned it in the Module 
requirements. 

 

 

 



 

 

Overview                                                                     w 

Well, Ready to start … 
 

Let’s count the primary requirements of an aircraft, they are as follows: 
 

A – A wing to generate a lift force. 

B – A fuselage to house the payload (the body of an aircraft). 

C – Tail surfaces to perform stability. 

D – Control surfaces to change the direction of flight. 

E – Engines to make thrust. 

 So, the process of lift generation is fairly straightforward and easy to understand. Over years aircraft 

designers, aerodynamicists and structural engineers have refined the basics and by subtle changes of shape 

and configuration have made maximum use of the current understanding of the physical properties of air to 

produce aircraft best suited to a particular role. 

Aircraft come in different shapes and sizes, usually, each designed for a specific task. All aircraft share certain 

features, but to obtain the performance required by the operator the designer will configure each type of 

airplane in a specific way. 

You may ask some questions as: why are wing plan shapes different? , why are wings mounted sometimes 

on the top of the fuselage? Why are wings mounted in that position and at that angle? , for now just be 

patient, we will answer all those questions proceeding by time. 

But you should fix in mind, that every feature has a purpose and is never included merely for reasons of 

style. 

 , let’s talk about physical forces that influence the aircraft a little deeper: 

 

 

 

 



 

- An aircraft, like all bodies, has mass. With the aircraft stationary on the ground it has only one force 

that influence it , it’s “WEIGHT”, that acts vertically downward at all times  

 

Figure 0.1 Weight 

 

Before an airplane can leave the ground and fly the force of weight must be balanced by a force which acts 

to the up. This force is called “LIFT”. It must be increased until it is the same as the aircraft’s weight.  

 

Figure 0.2 Lift 

 



 

To generate a lift force the airplane must be propelled forward through the air by a force called “THRUST”, 

provided by the engine(s). 

 

Figure 0.3 Thrust force 

From the very moment the airplane begins to move, air resists its forward motion with a force called 

“DRAG”. 

 

Figure 0.4 Drag force 

 



 

Have you enjoyed the overview, so let’s talk about some common used and important concepts and units:  

1.1/ General Definitions : 

Mass : 

Unit – KG “the quantity of matter in a body.” The mass of a body is a measure of how difficult it is to start or 

to stop. (“a body”, in this context, means a substance. Any substance: a gas, a liquid or a solid).  

          e.g.           (a) The larger the mass, the greater the force required to start or stop it in the same distance.  

                            (b) Mass has a big influence on the time and/or distance required to change the direction of 

                                  a body. 

Force : 

Unit – Newton (N) – “A push or a pull ”. That which causes or tend to cause a change in motion of a body. 

Weight : 

Unit – Newton (N) – “the force due to gravity”. ( F=m x g) where (m) is the mass of the object and (g) is the 

acceleration due to gravity constant, 

              e.g. if the mass of a B737-700 is 65.000 KG parked in Mohamed V airport , it is necessary to generate 

65.000 x 9.83 (the value of acceleration in Casablanca) = 638950 N of lift force to help the aircraft leaving the 

ground. 

Centre of Gravity (CG) *It’s very important+ : 

The point through which the weight of an aircraft acts. 

(a) An aircraft in flight is said to rotate around its CG. 

(b) The CG of an aircraft must remain within certain forward and afterward limits, for reasons of both 

stability and control. 

Work : 

Unit : Joule (J) – a force is said to do work on a body when it moves the body in the direction in which the 

force is acting. The amount of work done on a body is the product of the force applied to the body and the  

 

 



 

 distance moved by that force in the direction in which it is acting. If a force is exerted and no movement 

takes place, no work has been done. 

e.g.  

       a – Work = Force x Distance (through which the force is applied) 

       b – If a force of 10 N moves a body 2 meters along its line of action it does 20 J of work 

Power : 

Unit watt(W) , Power is simply the rate of doing work 

e.g.       Power = (Force x Distance)/Time (seconds) 

Energy : 

Unit Joule (J) , Mass has energy if it has the ability to do work. The energy stocked in a body is measured by 

the amount of work it can do. The Unit of energy will therefore be the same as those of work, joules.  

Kinetic Energy : 

Joule – The energy possessed by mass because of its motion . 

KE = 1/2m.V^2 

Newton’s first law of motion : 

“A body will remain at rest or in uniform motion in a straight line unless acted on by an external force”  

Inertia : 

“The opposition which a body offers to a change in motion”. A property of all bodies.  Inertia is a quality , but 

measured in terms of mass , which is a quality , So we can sum up and say : the larger the mass, the greater 

the force required for the same result . 2ndly , A large mass has a lot of inertia , and finally ; Inertia refers to 

both stationary and moving masses. 

Newton’s second law of motion : 

“The acceleration of a body from a state of rest , or uniform motion in a straight line, is proportional to the 

applied force and inversely proportional to the mass”. 

 



 

Velocity :  

Unit m/s – Rate of change of displacement 

Acceleration : 

Unit – meters per second per second – Rate of change of velocity  

Acceleration = Force/mass 

Momentum: 

Unit – Mass x Velocity (kg-m/s) – “The quantity of motion possessed by a body”. The tendency of a body to  

continue in motion after being placed in motion. 

e.g.    A – a body of 10 Kg mass moving at 2 m/s has 20 kg-m/s of momentum. 

           B – At the same velocity, a large mass has more momentum than a small mass. 

Newton’s third law of motion : 

“Every action has an equal and opposite reaction”  

 

 

 

 

 

 

 

 

 

 

 

 



 

Glossary (1): oops , to be familiar with aeronautics glossary , have a look on the following definitions.. 

 

Aerofoil – A body so shaped as to produce aerodynamic reaction normal to the direction of its motion 

through the air without excessive drag. 

Aft – To the rear, back or tail of the aircraft. 

Air brake – Any device primarily used to increase drag of an aircraft at will. 

Ambient – Surrounding or pertaining to the immediate environment. 

Amplitude – Largeness; abundance; width; range; extent of repetitive movement (from extreme to extreme)  

Boundary layer – the thin layer of air adjacent to a surface, in which the viscous forces are dominant. 

Buffeting – An irregular oscillation of any part of an aircraft produced and mmaintained directly by an 

eddying flow. 

Cantilever (Wing) – A wing whose only attachment to the fuselage is by fittings at the wing root, has no 

external struts or bracing. The attachments are faired-in to preserve the streamline shape. 

Control lock (Gust lock) – A mechanical device designed to safeguard, by positive lock, the control surfaces 

and flying control system against damage in high winds or gusts when the aircraft is parked. 

 

(This is the first part of definitions related to Flight/Aerodynamics) 

 

 

 

 

 

 

 

 



 

 

 

List of Symbols we will use  

 

a – speed of sound 
AC – aerodynamic centre 

AR – aspect ratio 
b – span 

C – centigrade 
c – chord length 

CD – drag coefficient 
CG – centre of gravity 

CP – centre of pressure 
CL – lift coefficient 

Cm – pitching moment coefficient 
D – drag 

Di – induced drag 
F – force 

g – acceleration due to gravity , also for load factor 
K – Kelvin 

L – lift 
L/D – lift to drag ratio 

M – Mach number 

 
OTHERS 

≈ almost equal 

  proportional to 

m – mass 
n – load factor 
p – pressure 

Q or q – dynamic pressure 
S – area; wing area 

T – temperature 
t/c – thickness-chord ratio 

V – free stream speed (TAS) 
VS – Stall speed 

W – Weight 
 

 
GREEK SYMBOLS 

α – (alpha) angle of attack 
β – (beta) sideslip angle 

γ – (gamma) angle of climb or descent 
Δ – (delta) increment in 

μ – (mu) mach angle 
ρ – (rho) density 

σ – (sigma) Relative density 
Φ – (phi) angle of bank 

 

I would like to put a simple and quick test concerning everything we’ve talked about , but I think that it’s so 

early , and I think also that no one will even read the questions , so if you want a test just ask me , at least I 

need 3 applicants, so email me www.facebook.com/kamaliomilanista 

 

 

 


