«.» WATCH

What problems would
we face if we wanfed
to inhabit Mars?

Jot down your thoughts here:



http://www.youtube.com/watch?v=D8pnmwOXhoY

“We will in the coming decades establish ourselves in orbit around the
Moon, on the surface of Mars, and in a more distant future on moons of
Jupiter and Saturn. To get there we must learn how to sustain human life
in hostile environments, with limited resupply. What balance of
mechanical and biological systems will be required 1o sustain human life
in a growing, off-world habitat?”



EQ: How can I use the SIMOC
model fo develop a habitat to
support life off-world?

The SIMOC model uses authentic data gathered
from decades of NASA and other science research
on life support systems to develop a habitat to
support at least 4 researchers on Mars or other
off-world environments. This is your chance to be a
citizen scientist! The results from your simulations
will become a part of the data used to help research
and solve this problem!




You will design a Mars habifat complete with astronauts, crew quarters, greenhouse, plants, solar
panels and batteries. You will set their model in motion, simulafing weeks, months, even a year living on
Mars in total isolation to learn if the balance of food, power, machines and plants enables a successful,
sustainable mission.

SIMOC is a scalable, interactive model of an off-world community built upon life support and closed
ecosystem research at NASA, Paragon, and universities worid-wide. The goal is to design the minimum
complexity required fo sustain human life on another world with a combination of mechanical life
support (as on the International Space Station) and bioregeneration (living plants). You will gain an
appreciation for the challenges of living on another planet, and a deeper understanding of the impact
of our choices here on Earth.

Perhaps you will find the solutions ...

SIMOC is an Arizona State University, School of Earth and Space Exploration,
Interplanetary Initiative Pilot Project.


https://www.paragonsdc.com/

Sound simple? Science fiction has made 1t Look far too easy with airlocks that never require decompression, food materializing out of thin ar, and
terraforming in a matter of hours rather than thousands of years. In the real cosmas, Iving offworld is far more challenging. Finding & balance of
machines, plants,algae, and humans is a complex endeavor, The sightest inconqruity in waste manaqement, power production, or CO2 Scrubbing

(an result in catastrophi failure, forcing abandonment of the habitat, o worse.



(A) Desigining the Habitat

Earth supplies humans with everything we need 10 ive. But what about when we leave Earth? We
curréntly have research on the intemational Space Station (ISS) and NASA is preparing 10 send people
to the Moon and Mars in the future. NASA scientists and enginears have found ways 0 support
humans away from Eanth. A space sult, a space capsule, and the Intematonal Space Station are
sealed contamners prolecting humans in space. These spacialized “containers” are designed 10 provide
a habdat that humans need to live in space. But what do humans need to |ve away from Earth
aspecially with a three-year round-trip to Mars?

To halp you think about this problem, you have been asked 10 design a habital that is on Mars. You can
bring some nitial suppies. After that nothing comes info the habitat and nothing leaves the habitat. You
can choose how many people you want in your habitat, but there must be at least four. You must
design your haditat so that it supplies ovorything that s needed 10 keop your toam hoalthy and happy
for several years.

There are two aaditional constraints on the design process

1. You are designing & habial to be used on Mars within 25 10 50 years. That means you must
research what i know currently xnown about iving In sealed habitats (bke the International
Space Station)
Cost Is always a constraint. Although we are not identifying a budget, it is best 10 kaep COsts as
low as possibie. Oné big cost is the launch of matenals from Earth, The cucrent range of costs s
$10,000 to $20,000 per kilogram and the Curosity rover cost as much as $2.78 million per
kilogram. So, a huge habitat on Mars might be attractive, but it woulkd be 100 costly. Scientists
will prabably work for the smafiest mass (0 kilograms) habital that will accomplish the mission

What happens on Mars
sfays on Mars!

What constrainfs do you need fo consider
when designing your habitat?

Jof down your thoughts here:



http://www.youtube.com/watch?v=gCb6NMNziYo

Based on your brainstorming, you've identified these basic human
needs on Mars:

Breathable air
Drinkable water
Food

Waste disposal
Energy
Protection

Some questions you still need 1o think about are:
e How will we provide breathable air?
How will we provide clean water?
How will we get food?
How will we dispose of waste?
How will we get energy and power our systems?
How will we protect ourselves from the harsh environment?




Designing a research station on Mars breaks down

into 2 major components \

How do you design an
environment that

How do you design a

habitat that will provide
and

life support for the
researchers?

promotes health and
emotional support in an
alien environment?




Research-Type your answers in the text boxes.



https://marsed.asu.edu/marsepedia
https://mars.nasa.gov/all-about-mars/facts/#?c=inspace&s=distance
https://mars.nasa.gov/all-about-mars/facts/#?c=inspace&s=distance
https://www.nasa.gov/analogs/hera
https://cals.arizona.edu/lunargreenhouse/
https://tucson.com/biosphere-ii-s-grandexperiment/article_24dfae02-c6ac-11e5-b16a-2323b66e110b.html
https://tucson.com/biosphere-ii-s-grandexperiment/article_24dfae02-c6ac-11e5-b16a-2323b66e110b.html
http://mentalfloss.com/article/81553/how-living-inside-biosphere-2-changed-these-scientists-lives
http://mentalfloss.com/article/81553/how-living-inside-biosphere-2-changed-these-scientists-lives
https://www.ecowatch.com/the-worldslargest-earth-science-experiment-biosphere-2-1882107636.html
https://www.ecowatch.com/the-worldslargest-earth-science-experiment-biosphere-2-1882107636.html
https://www.spacestationexplorers.org/news-media/videos/

Design A Prototype- Create a design for your Mars habitat. You will be testing it out in the SIMOC
simulator. The data from your tests will help scientists design sustainable habitatsl

Sketch (or insert pic of 3D design you've created):




Test Your Design - Go fo hitps.//dev.simoc.space/ and follow the directions to run a simulatfion to
test your design (instructions on how to login are on the next slide). You will get quantitative results
of testing your habitat design. Record the results below. You can adjust factors as you go fo help
you be more successful. Remember: Your design/simulations provide scientists with useful
information You are a CITIZEN SCIENTISTI YOU MATTERI

SIMOC Simulation# | What were the starting

conditions?

What worked well?

What did not work?

What would you
change?



https://dev.simoc.space/

How fo Access the Simulator:

1. Go to https://dev.simoc.space/

2. You will likely hit a security error screen. This is OK. You will need to click
“Advanced”, and then “Proceed to dem/simoc/space (unsafe)”. It is safe, don't
worry.

3. Username: jimmykimmel Password: tomatoe

4. Once you are in, click Proceed.

5. Click "Sign Up” and create a username and password for yourself. Write it down
just in case you forget itl

6. Click "New Configuration”. The other option requires you to have completed the
simulation already and have downloaded data. You are welcome to do that, but
you arent required to.

1. For this particular assignment, under “Presets” choose 4 humans for 10 days.
Everything else can be based on your design. You can change it as needed each
time you test your revised designl

8. Play around with the simulator! Have fun with ifl

Your connection is

Attackers might be trying to ste
passwords, messages, or credit

NET:ERR_CERT_AUTHORITY_INVALIC

(O] Help improve Chrome security b

information, and some page cor



https://dev.simoc.space/

Reflect-Type your answers below and then go to Flipgrid and
record a summary of your responses/reflection on this

experience.

What did you learn based on your design and your test simulations?
How does this type of activity help society?
What ideas or questions did this activity help you generate?

Based on what you learned, what are some adaptations that would help organisms
(plants and animals) survive on Mars?

Did you enjoy this activity? Why or why not? @



https://flipgrid.com/21dafa4a
https://flipgrid.com/21dafa4a

This presentafion was created by
Gretchen Hollingsworth using curriculum materials
developed by the SIMOC team.

Images and GIFS were searched and inserted within
the Google Slides Image Search feature.

Tap here to make a copy of this Google Slides
presentation.


mailto:ghollingsworth@barrow.k12.ga.us
https://simoc.space/about/the-team/
https://docs.google.com/presentation/d/1wfmCRolxX-lH3K5Kgm22rmcbm2WeHpI8SptJv08pag4/copy

