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INTRODUCTION

Purpose 
Space tech encompasses technologies developed for exploration, utilisation 
and understanding of space. This includes satellite technology, space explora-
tion missions, space station operations and the development of new space 
infrastructure. Space tech is essential for advancing scientific knowledge, 
improving global communication systems, and enabling human and robotic ex-
ploration of space.

Key benefits
Space tech drives advancements in scientific research, satellite communication, 
Earth observation and space exploration. It contributes to technological inno-
vation, international collaboration and the potential for commercial opportunities 
in space.
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KEY CONCEPTS

Fundamental principles
	■ Rocketry and Propulsion: space technology is built on  

the principle of rocketry, enabling spacecraft to overcome 
Earth’s gravitational pull and travel in space. Propulsion 
systems, such as chemical, electric and ion thrusters, are 
essential for launching and manoeuvring spacecraft.

	■ Orbital Mechanics: understanding the physics of orbits 
(orbital mechanics) is critical for satellite positioning, 
planetary missions, and space station operations.  
This principle involves calculating trajectories, launch 
windows, and spacecraft manoeuvres in relation to 
celestial bodies.

	■ Materials Science and Durability: spacecraft and 
satellites are designed with materials that can withstand 
extreme conditions, such as high radiation, vacuum  
and temperature fluctuations in space. Durability and 
lightweight materials are crucial for the longevity and 
safety of space missions.

	■ Communication and Signal Transmission: reliable 
communication systems are necessary for transmitting 
data between spacecraft, satellites and earth stations 
over vast distances. This includes using radio waves, 
lasers and other electromagnetic spectrum technologies 
to maintain connectivity and control.

Terminology
	■ Satellites: spacecraft that orbit Earth or other celestial 

bodies, used for communication, weather monitoring, 
navigation and scientific research.

	■ Space Exploration: the investigation of outer space 
through manned and unmanned missions, including the 
study of planets, moons and other celestial objects.

	■ Space Launch Systems: technologies and vehicles used 
to launch spacecraft and payloads into space, including 
rockets and space shuttles.

	■ Space Habitats: structures designed to support human 
life in space, such as space stations and lunar bases.

POPULAR TECHNOLOGIES AND FRAMEWORKS

Primary technologies 
	■ Satellite Systems: technology for satellite 

communication, Earth observation and navigation.
	■ Space Probes: unmanned spacecraft designed to 

explore outer space and gather data.
	■ Rocket Launch Vehicles: rockets used to launch 

satellites and other payloads into space.
	■ Space Stations: habitats designed for long-term  

human habitation and scientific research in orbit.

Comparison 
	■ Satellite Systems vs Space Probes: satellites orbit  

Earth or other celestial bodies for communication and 
observation, while space probes travel through space to 
explore distant locations and gather scientific data. 

	■ Rocket Launch Vehicles vs Space Shuttles: rockets are 
designed for launching payloads into space, while space 
shuttles are reusable vehicles designed for transporting 
astronauts and cargo to and from space.

 APPLICATIONS

Industry use cases
	■ Communication: using satellites for global telecommuni-

cations, including television, internet and radio services. 
> Best Practice: Iridium Communications. 
> Best Practice: Starlink.

	■ Earth Observation: monitoring and analysing Earth’s 
surface and atmosphere for weather forecasting, 
environmental monitoring and disaster management. 
> Best Practice: Copernicus Program.

	■ Space Tourism: developing technologies and infrastruc-
ture to enable commercial space travel for tourists. 
> Best Practice: Blue Origin and Virgin Galactic.
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Practical examples
	■ Hubble Space Telescope: an observatory that provides 

detailed images and data of distant galaxies and celestial 
phenomena.

	■ SpaceX Falcon 9: a reusable rocket designed for 
launching satellites and cargo into space.

	■ NASA’s Perseverance Rover: uses advanced technology 
to explore the Martian surface, conduct experiments,  
and search for signs of past life.

IMPLEMENTATION INSIGHTS

Best practices and tips 
	■ Integration: ensure compatibility with existing space 

infrastructure and mission objectives.
	■ Reliability: focus on reliable and durable components to 

withstand the harsh conditions of space.
	■ Innovate Sustainably: develop technologies that 

minimize space debris and environmental impact.

Common challenges 
	■ Cost: addressing the high costs of developing, launching 

and maintaining space technologies.
	■ Space Debris: managing and mitigating the risks 

associated with space debris and collisions.
	■ Technical Challenges: dealing with harsh space 

environments and technical complexities.

KEY TRENDS AND PREDICTIONS

Top milestones in Space Tech
	■ 1969: Apollo 11 mission successfully lands the first 

humans on the Moon.
	■ 1998: The International Space Station (ISS) begins 

construction, becoming a collaborative space research 
laboratory.

	■ 2020: SpaceX achieves the first crewed launch to the 
International Space Station using the Crew Dragon 
spacecraft.

Current trends 
	■ Commercial Spaceflight: growing investment and 

interest in private space missions and commercial 
spaceflight opportunities.

	■ Satellite Mega-constellations: deployment of large 
networks of satellites to provide global internet coverage 
and data services.

	■ Lunar Exploration: new missions and technologies aimed 
at exploring and potentially colonising the Moon.

Future predictions
	■ Lunar Bases: development of permanent human habitats 

on the Moon for research and preparation for Mars 
exploration.

	■ Interplanetary Missions: advancements in technologies 
to support missions to Mars and beyond, including 
crewed missions and space colonisation.

	■ Satellite Networks: growth of large satellite 
constellations providing global internet coverage and 
advanced Earth observation capabilities.
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KEY RESOURCES AND MOST HELPFUL LINKS

Websites and blogs 
	■ NASA: the US space agency provides news, updates  

and information on space missions and research.
	■ Space.com: news and articles on space exploration, 

astronomy and space technology.
	■ spacewatch.global: independent space news source.

Online courses 
	■ New Space Economy: run by MIT.
	■ Illinois Space Tech Academy: offered by NASA.
	■ Space Economy Academy: space operations/economy.

Communities and forums 
	■ NASA Spaceflight Forum: a leading community for space 

technology discussions.
	■ The Space Frontier Foundation: a community working to 

advance space exploration.
	■ Space Tech Nation: repositories for space tech projects 

and open-source space research.

GLOSSARY

Common terms and definitions
	■ Orbit: the path a spacecraft or satellite follows around  

a celestial body, maintained by gravitational forces.
	■ Payload: the cargo carried by a spacecraft or rocket, 

which can include scientific instruments, satellites or crew.
	■ Geostationary Orbit (GEO): a high Earth orbit where satel-

lites remain fixed over one spot on the Earth’s surface, 
commonly used for communication and weather satellites.

	■ Low Earth Orbit (LEO): an orbit relatively close to Earth 
(typically between 160 and 2,000 kilometres), used for 
satellites like the International Space Station (ISS) and 
many observation satellites.

	■ Interplanetary Travel: the movement of spacecraft 
between planets within a solar system, such as missions 
to Mars or beyond.

	■ CubeSats: miniature satellites, often as small as 
10x10x10 cm, used for research, technology testing and 
educational purposes.
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