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European Space Agency:
https://www.esa.int/Education/The_rocket_principal

NASA:
https://www.grc.nasa.gov/www/k-12/rocket/TRCRocket/rocket_principles.html

Tyranny of the rocket equation:
https://www.nasa.gov/mission_pages/station/expeditions/expedition30/tryanny.html

Everyday Astronaut on rocket engines:
https://www.youtube.com/watch?v=LbH1ZDImaI8&list=PLWzKfs3icbT6yhDTpO1GyDlz9AXdWSiGr&index=2

More websites and recources are provided along the power point presentation in the comments section

Valuable sources of information

https://www.esa.int/Education/The_rocket_principal
https://www.grc.nasa.gov/www/k-12/rocket/TRCRocket/rocket_principles.html
https://www.nasa.gov/mission_pages/station/expeditions/expedition30/tryanny.html
https://www.youtube.com/watch?v=LbH1ZDImaI8&list=PLWzKfs3icbT6yhDTpO1GyDlz9AXdWSiGr&index=2
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1) Why space?
2) Basic principles
3) Rocket engines
4) Do you want to do rocket science?

Workshop structure

Picture source: here

http://www.bhmpics.com/view-space_shuttle_launch_pad-other.html


Picture source: here

1.) Why space?
Satellites

• Television
• Telephones and internet
• Navigation
• Weather forecast
• Climate & environmental monitoring
• Space science

https://theonebrief.com/wp-content/uploads/2020/04/Screen-Shot-2020-04-28-at-10.48.37-AM.png


1.) Why space?
Selfie from the red planet

Picture source: here

• Finds Evidence of Persistent Liquid Water in the Past
• Confirms a Suitable Home for Life
• Organic Carbon Found in Mars Rocks
• Present and Active Methane in Mars' Atmosphere
• Radiation Could Pose Health Risks for Humans
• A Thicker Atmosphere and More Water in Mars' Past

https://www.nasa.gov/sites/default/files/thumbnails/image/pia23378-16.jpg


1.) Why space?
Space architecture and colonization

Picture source: here

• Marsha is a 3D printed vertical habitat for humans on 
another planet

https://global-uploads.webflow.com/5ca7676789cf3847e5ee9de3/5cc7039a0871f72c442d718e_AI-SpaceFactory-Mars-Habitat-Exterior-Neighborhood-2400p-hz.jpg


2.) Basic principles
Forces

Picture source: here

• The rocket needs to overcome the
gravitational force of its weight and
the aerodynamical drag

• The resultant force is sum of all the
forces acting on an object

https://static.sciencelearn.org.nz/images/images/000/000/399/full/Rocket-forces20151020-1354-1tuyqkf.jpg?1522294297


2.) Basic principles
Orbit

Picture source: here

• Once the rocket reaches the orbit it
needs to be moving at orbital velocity

• Otherwise it would fall back to the Earth

• The thrusters are deployed in several
stages in order to save mass in the
higher altitudes

https://static.sciencelearn.org.nz/images/images/000/000/399/full/Rocket-forces20151020-1354-1tuyqkf.jpg?1522294297


2.) Basic principles
Newton’s 3rd law 

Picture source: here, here

• Newtons 3rd law enables sending objects to
space

• Rockets are pushing hot gas at high velocities just
like balloons are blowing air which moves them
forward

https://media.wired.com/photos/59331cde95879f6d0c00aa5e/master/pass/fall_2013_sketcheskey_3.jpg
https://mammothmemory.net/images/user/base/Physics/Newtons%20laws%20of%20motion/example-4-balloon-action-reaction.66918c0.jpg


Picture source: here

2.) Basic principles
Conservation of momentum

• The basic concept of conservation of momentum
allows us to derive the famous ROCKET EQUATION

• The terminal velocity is dependent on the exhaust
velocity from the rocket nozzle and on the initial
mass of the rocket including the fuel

https://www.ux1.eiu.edu/~cfadd/1350/09Mom/Images/Rocket.jpg


2.) Basic principles
Means of transportation

• Energy density of fuel
options dictates how
much payload we can
get from the surface of
the Earth

• Our daily commute is
considerably more
efficient than any rocket
launch ☺

Implications to Design Rocket Equation
Results for Earth Orbit

Percent

Propellant

Percent

Payload

Queen Mary 3

30-60 SurfaceMy Pickup 4

Locomotive 7

Fighter Jet 30

20-40 Air
Cargo Jet 40

Rocket 85 2 Space

Molotov 

Cocktail

54 - Explosive

Propellant

Mass

Percent

Propellant

Percent

Payload

Solid Rocket 96

Kerosene-O2 94

Hypergols 93

Hydrogen-O2 83

Saturn V 85 4

Shuttle 85 1

Soyuz 91 2



3.) Rocket Engines

Video source: here

https://www.youtube.com/watch?v=ouYoF9cQI44


Picture source: here

3.) Rocket Engines
Thrust in liquid engines

• Fuel and Oxidizer are pumped
to the combustion chamber at
the highest rate possible

• They react together and expand
rapidly towards the nozzle

• The tremendous flow of hot gas
is accelerated in the throat

https://static.sciencelearn.org.nz/images/images/000/000/399/full/Rocket-forces20151020-1354-1tuyqkf.jpg?1522294297


F-1 Rocket Engine

Picture source: here

https://live.staticflickr.com/2658/3992356968_215a343777_b.jpg


3.) Rocket Engines
Turbo pumps

Picture source: here, here, here 

http://heroicrelics.org/info/redstone/a-7-turbopump/a-7-turbopump-operation-sm.jpg
https://ids.si.edu/ids/deliveryService?id=https://airandspace.si.edu/webimages/collections/full/A19751580000D2.JPG&max=3000
https://qph.fs.quoracdn.net/main-qimg-511ebb835f93bc6c25ff9e3034cc3751




3.) Rocket Engines

Video source: here
Video source: here

https://www.youtube.com/watch?v=ouYoF9cQI44
https://www.youtube.com/watch?v=bvim4rsNHkQ


4.) Do you want to 
do Rocket 
Science?

There is a great number of 
space agencies and private 
companies working in this 
field

Picture source: here, here

https://www.researchgate.net/profile/James_Bultitude2/publication/331033214/figure/fig3/AS:725287495016452@1549933422926/Space-agencies-involved-in-the-international-space-exploration-coordination-group-21.ppm
https://cdn.vox-cdn.com/thumbor/P0An7-dOU7nDZiJsnRGFDDX8fOQ=/0x0:1556x856/920x613/filters:focal(666x232:914x480):format(webp)/cdn.vox-cdn.com/uploads/chorus_image/image/53650817/Screen_Shot_2017_03_11_at_1.51.10_PM.0.png

