
MARS: WHAT YOU NEED TO KNOW
What is Mars like?
· The “Red Planet” (covered in iron-rich dust)
· Cold, dry, rocky desert
· Gravity is about 1/3 of Earth’s
· No breathable air
Temperature
· Average: -60°C
· Can drop to -125°C
👉 You must design for heat + insulation
Atmosphere (Air)
· Very thin
· Mostly carbon dioxide (CO₂)
· Almost no oxygen
👉 You must create breathable air
Water
· No liquid water on surface
· Ice exists underground and at poles
👉 You must find, melt, or recycle water
Radiation
· No protection from space radiation
👉 You need thick shielding or underground living
Weather
· Giant dust storms
· Dust covers equipment
👉 You need durable designs + backup systems
Energy
· Sunlight is weaker
· Dust can block solar panels
👉 You need reliable + backup energy
Food
· Soil is not safe for plants
· No natural ecosystems
👉 You must create controlled growing systems
Human Needs
· Isolation and boredom
· Stress and mental health
👉 You must design for comfort + connection

WHAT RESOURCES DO YOU HAVE ON MARS?
You are not starting from nothing—your team has access to:
FROM EARTH (LIMITED SUPPLY)
· Building materials (metal, plastic, glass)
· Tools and machines
· Seeds and plants
· Technology (computers, sensors, robots)
⚠️ Important:
Supplies are limited and expensive to send
👉 Use them wisely
ON MARS (LOCAL RESOURCES)
Martian Soil (Regolith)
· Can be used for:
· Building materials (bricks, 3D printing)
· Covering habitats for radiation protection
Water Ice
· Found underground or at poles
· Can be:
· Melted into water
· Used for drinking, growing food, or fuel
Carbon Dioxide (CO₂)
· Found in the atmosphere
· Can be used to:
· Help grow plants
· Create oxygen (with technology)
Sunlight
· Can power solar panels
· Helps grow plants

TECHNOLOGY YOU CAN USE
Students can incorporate:
Greenhouses
· Grow food in controlled environments
Water Recycling Systems
· Reuse water (like on the ISS)
Oxygen Generators
· Turn CO₂ into oxygen
Energy Systems
· Solar panels
· Batteries (energy storage)
· Backup power systems
Robotics
· Help build, explore, and repair systems

SMART DESIGN IDEAS TO CONSIDER
· Build underground for protection
· Use Mars soil as shielding
· Create closed systems (reuse everything)
· Plan for failures and backups
· Connect systems together
KEY DESIGN QUESTIONS
· How will humans breathe?
· Where will water come from?
· How will you grow food?
· How will you stay safe from radiation?
· What happens if your system fails?
DESIGNER MINDSET
You are not just building a structure—you are designing a system where humans can live.
EXAMPLE THINKING
“If solar panels fail during a dust storm…
👉 what is your backup energy source?”

FINAL REMINDER
The best designs:
· Use available resources
· Solve multiple problems at once
· Plan for the unexpected

