
 “AEROSPACE” 

By 

Cameron McCririe 

Dumfries House 

Cumnock, East Ayrshire, KA18 2NJ 

 



2 | P a g e  

 

FADE IN: 

INTRODUCTION OF TOPIC 

SCENE A  

Start: A personal Introduction 

CAMERON: 

Dialogue: Hi there. My name is Cameron. I work under the 

Prince’s Foundation at Dumfries house. I am a Scientist in 

Renewable and Environmental technology otherwise known as 

Green Technology. 

Next: The introduction of the videos Educational Aims 

CAMERON:  

Dialogue: The main aim of today’s lesson is to enhance and 

expand your knowledge on the aerospace industry, whilst 

introducing sustainability and the design aspects of aeroplanes 

within this industry. Looking at the three pillars of 

sustainability and how the industry is working towards 

becoming more sustainable. 

Next: The introduction of content covered. 

CAMERON: 

Dialogue: Things that are going to be covered include: 

Aerodynamics of an aeroplane, the forces involved, the design 

process and sustainability. You will even be conducting some 

fun activities yourself.   

Next: The key topics of today’s lesson.  

CAMERON: 

Dialogue: Something that is very important to us at The 

Prince’s Foundation is sustainability. Sustainability describes a 

way of working that ensure that materials, services and energy 

will continue to be available for future generations to come. 

Sustainability has three pillars, and these three pillars include 

environmental, a healthy planet; social, a healthy and happy 

workforce; and economic, making sure a business is financially 

viable. We are going to be looking at the three pillars later in 

the video. Although as we progress through this video, I would 

like you to always consider them if possible. 
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Fade out: 

 

Fade In: 

MAIN CONTENT OF VIDEO 

SCENE A 

Start: Forces that slow or pull upon an aircraft: 

CAMERON: 

Dialogue: There are at least 5 forces that act upon an 

aeroplane. Two of these are drag and gravity. 

Next: Explaining Drag: 

CAMERON: 

Dialogue: What is Drag? Drag is comparable to friction, but it 

specifically acts on a solid moving through gasses or liquids. Let 

start with some basic shapes. Take a cylinder and take a 

sphere. Can you see how a shape with a flat surface like the 

cylinder catches the flow of the air and churns it around, that 

is why it is harder to move the cylinder through the air 

compared to the sphere. This is because the flow of air is 

interrupted by the cylinder this causes drag. Drag slows the 

object down, and the more air is passing over the object the 

more drag there is. Compared to a cylinder, a sphere is more 

streamlined. This means that it has a form that presents very 

little interruption to the flow of fluids (gases or water). Again, 

compared to a sphere a cone can be used. Looking at a cone and 

a sphere side by side you can see that a cone has a point. This 

point breaks up the fluid that the cone travels through, giving 

the cone compared to the sphere verry little air resistance. 

Therefore, why the front of an aeroplane is almost shaped like 

a cone. So, the shape of an object will have an impact on how 

much drag it is subject to, and therefore how much it is slowed 

down by this force. An extreme example of this is trying to 

run fast while holding an open umbrella behind you. The 

umbrella is not streamlined and causes a lot of drag slowing you 

down. 
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Next: Fluid Dynamics through Drag: 

CAMERON: 

Dialogue: The step above demonstrated fluid dynamics. Fluid 

dynamics are used in physics and engineering of an aircraft as 

each year air crafts change and become more streamlined. You 

want objects such as an aeroplane to be designed to be more 

streamlined, which in turn gives them lower drag. This overall 

allows them to move through fluids more easily, funnily enough, 

for the purpose of aerodynamics, the air is considered a fluid.  

 

Next: Task on Fluid Dynamics: 

CAMERON (EXPLANING TASK): 

Dialogue: Using sheets of paper develop three unique 

aeroplanes. You can find some good templates using the 

link on the screen. Test each plane created. Did you see 

a difference? Identify how they all differ from each 

other through aerodynamics, by thinking about how drag 

might affect each shape differently. Where might the 

flow of air be slowed or interrupted. Make notes of your 

results to compare with your classmates, friends or 

family. 

Next: Explaining Gravity: 

CAMERON: 

Dialogue: Our second important force to consider is 

Gravity. What is Gravity? Gravity is the force of 

attraction that exists between two objects and pulls 

them towards each other. Any object that has a mass or 

weight also has gravity. Larger objects like planets, have 

a greater gravitational force. For example, the Earth has 

a gravitational pull of 9.8m/s2 compared to the Moon 

which has a pull of 1.62m/s2. The earth’s gravitational pull 

is what keeps you from floating off into space.  
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Technically even you have a gravitational pull, but you are 

so small that you cannot feel it. 

 

Next: Example Video: 

CAMERON: 

Dialogue: In this simulation I am going to be dropping a 

coconut and a feather from the same height at the same 

time. I have used the simulation to create a vacuum. 

Meaning that there is no air. What do you think will hit 

the ground first? Pause the video and discus this with 

your classmates and peers.  

Next: Explanation of the video: 

CAMERON: 

Dialogue: Both items hit the ground at the same time, 

despite weight difference, they fall at the same speed 

because the lack of air in the vacuum means that forces 

such as air resistance and friction do not affect them.  

 

Next: Task on Gravity: 

CAMERON (EXPLANING TASK): 

Dialogue: Find two objects of a similar size, ensure that 

they have different weights if possible, and drop them 

from the same hight. Make a note of what you saw and 

discuss your result with your classmate or peers. Did you 

notice if there were any differences? And why was this?  

 

Next: Example Video: 

CAMERON: 

Dialogue: Think back to the example video on the coconut and 

feather. We will now be taking them out of the vacuum and 

again be dropping them from the same height at the same time. 
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CAMERON: 

Dialogue: Pause the video. What do you think will hit the 

ground first now? The video shows that the feather falls much 

slower this time round. This is due to air resistance on both 

objects. But the feathers lower mass and greater surface area 

slows it down more. 

Fade out: 

Fade In: 

 

SCENE B 

Start: Forces that beneficially act upon aircraft: 

CAMERON: 

Dialogue: Not only can some forces slow an aircraft or pull it 

down, but there are also forces that can raise it up and push it 

forward. These forces include Lift and Thrust. 

Next: What is Lift? 

CAMERON: 

Dialogue: How is lift generated? Lift is generated by the 

difference in air pressure on the wings. Due to the curved 

shape of the wing the air particles on the upper surface of the 

wing travel a greater distance than the particles on the lower 

surface. However, both particles reach the rear known as the 

“trailing” edge at the same time, meaning the particles on the 

upper surface must move quicker and spread out more. This 

means that there is more pressure on the bottom of the wing 

than there is on the top. This difference in air pressure, 

generates lift, pushing the plane up. Lift is the force that acts 

against gravity and prevents the plane from being pulled to 

earth. 

 

Next: What is Thrust? 

CAMERON: 

Dialogue: How is thrust generated? Thrust must be 

greater or equal to drag for an aeroplane to fly. All 

vehicles have thrust. Otherwise, they would not move or 

go anywhere. In aeroplanes thrust is produced by 
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engines. Aircraft have two types of engine, which include 

a) propellors b) jet engines. Both of which work by the 

same principle. They accelerate air out of the back by 

burning fuel and forcing air out of the engine backwards. 

This pushes the plane forward with a force equal to the 

air being pushed out. This describes Newtons Third Law, 

there is an equal and opposite reaction. This is known as 

THRUST letting the plane to move forward. Thrust is 

what prevents drag from slowing the plane down. 

 

 

Next: Example Video on Thrust: 

CAMERON: 

Dialogue: We will demonstrate thrust by inflating a 

baloon and letting it go. Make a note of what happens.  

Did you notice that as the air comes out the back the 

baloon its self-moves forward? This is your equal and 

opposite reaction. This is the same way in which thrust 

makes an aeroplane move forward. 

 

Next: Example on Thrust: 

CAMERON (EXPLANING TASK): 

Dialogue: Repeat the example above and note and 

compare your own findings with classmates! Did your 

balloon go in a straight line, do you think any of the forces 

already described, drag, gravity, lift or thrust might be 

the cause of this? 

 

Fade out: 
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Fade In: 

SCENE C 

Start: Buoyant Force: 

CAMERON: 

Dialogue: Can you think of any objects that float in the air 

without the use of energy like beating wings or thrust 

producing engines? If so, how do they beat gravity? 

Dialogue: As with all objects, Helium balloons are pulled down 

by gravity. The reason that they do not fall is due to a stronger 

force acting upon them. This force is called a buoyant force 

which is an upward force acting upon aircrafts such as blimps. 

This force is equal to the weight of air displaced by the baloon. 

Different types of gas have different weights, helium is a very 

light gas, and is much lighter than the air around us, so the 

weight of a balloon full of helium is lighter than the air it 

displaces. This provides a buoyant force that pushes the 

balloon up and counteracts gravity. That is why a balloon filled 

with air from your lungs will not float, as its weight is equal to 

the air surrounding us plus the weight of the balloon itself, it 

is simply too heavy, and will fall to the ground. 

Next: Example Video and Question on Buoyant Force: 

CAMERON DEMONSTRATES: 

Dialogue: We are now going to be using a helium balloon for 

the live demonstration. So, we are going to take the helium 

balloon and attach a lightweight cup or container, full of a 

handful of pennies. We are going to remove a penny one at a 

time until the baloon takes off. 

CAMERON: 

Dialogue: Did you notice how each time a penny was removed 

that the baloon would get higher and higher off the ground? 

This is due to the change in the balance between buoyancy and 

gravity letting the buoyant force take the lead. When it comes 

to aeroplanes design, the lighter the plane is, the less fuel is 

required. Allowing the plane to lift much easier. Whilst 

aeroplanes are heavier than air they displace, the lighter they 

are the closer the balance between gravity and buoyancy 

becomes. Blimps are an aircraft that rely on the same 

mechanism as helium balloons. 

Fade out: 
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Fade In: 

MAIN CONTENT OF VIDEO PART 2 

SCENE A 

Start: How have aircraft changed: 

CAMERON (SLIDE SHOW ALSO PLAYING): 

Dialogue: Aeroplanes have developed in various ways 

since the first successful flight on the 17th of 

December in 1903. Engineers are constantly working 

through a design process of Imagine> Design> Build 

>Test to improve products. Before the first flight was 

successful there were many “prototype aeroplanes” 

which failed to pass the test phase. Let us have a look 

at aeroplanes over the years starting from 1908 up 

until 2020. 

 Aeroplanes are still changing to this day! Improved 

aerodynamic structures improve the fuel economy and 

the impact on forces involved. Modern passenger 

planes are still changing to this day. Some of these 

changes may include: A) New planes become lighter and 

lighter each year. A major change causing planes to 

become lighter includes the diversification from 

sources of old heavier materials such as aluminium and 

heavier plastics onto the use of new lighter materials, 

such as carbon fibre composites. B) Certain areas and 

aspects of planes have also become narrower and 

thinner over time, as the strength of some materials 

have increased. For example, the thickness of aircraft 

seats is decreasing year on year. This in turn allows 

more seats to be installed on the plane. Which in turn 

again lowers the number of flight’s that may be 

required, as more people can fit on to the same flight 

than was previously possible. C) Overall, from the steps 

A) & B) this can also lead to reduced fuel consumption. 

Which in turn lowers the fuel economy (a measure of 

the transport energy efficiency of aircraft. Efficiency 

is increased with better aerodynamics, by reducing 

weight and using improved engine systems. Overall 

helping to put the Aviation industries on target to 

reduce its net carbon emissions to zero by 2050 saving 

25.8 million tonnes of CO2.  

Fade out: 



10 | P a g e  

 

Fade In: 

MAIN CONTENT OF VIDEO PART 3 

SCENE A 

Start: What is Sustainability: 

CAMERON: 

Dialogue: What is sustainability? The overall 

definition of sustainability is “meeting our own needs 

without compromising the ability of the future 

generations to meet their needs.” Sustainability 

applies to all three pillars, which include environmental, 

social and economic. These three resources combined 

help us achieve a sustainable outcome. Much of the 

information we have already learned about the 

aerospace industry links into sustainability in some way 

or another. The task now is to pause the video for 5-

10 minutes and look at the three pillars of 

sustainability on screen Think about how the aerospace 

industry is improving planes to become more 

sustainable for the environment, economy and society.  

 

Next: What else is the industry doing to achieve sustainability: 

CAMERON: 

Dialogue: The final tasks of today’s video is to go home 

and do some research of your own identifying methods 

in which the aerospace industry is using to work to 

become more sustainable. Using your research create 

three mind maps. One for each pillar of sustainability 

showing how the aerospace industry either supports 

each type of sustainability or where there is room for 

improvement. Do this for all three pillars: environment, 

economy and society. 

 

 

 

Fade out: 
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FADE IN: 

REVIEW OF TOPIC 

SCENE A  

Start: Summary of the Topic’s covered 

CAMERON: 

Dialogue: I hope that you enjoyed learning about the 

aerospace industry in today’s lesson. You should also now 

be aware of at least five forces that act upon an 

aeroplane as well as how the industry is working on the 

three pillars of sustainability. I also hope that you 

enjoyed participating in some if not all the practical 

exercises that were involved. If you are viewing this 

lesson as part of a teacher set exercise, then you can 

access worksheets to go along with it from our education 

team. 

Next: Thank you and Credits  

CAMERON: 

Dialogue: Thank you for tuning in and spending time with 

me. I hope you enjoyed learning some new facts about 

forces and aerospace as much as I did. Hope to see you 

again soon, bye. 

Fade out: 

 

Credits Fade In: 

 

CREDITS 

Credits Fade out: 

 

 

THE END 


