
Note to Semi-Finalists 
Thank you very much for participating in the HUNCH Design and Prototyping.  This was by far the most 
difficult year for deciding finalists.  Part of the difficulty was the number of teams participating but the 
most important part was the number of high quality of prototypes for each of the 10 projects.   

Each Mentor helped choose potential finalists for their area and were then compared with the same 
type of projects across the country.  Teams that were selected to be finalists had very tough competition 
and it was very difficult to down select.  Although everyone wants to be a finalist it isn’t possible and 
decisions have to be made.  Some of the decisions include the requirements but also trying to show 
diversity of how the problem could be solved.  There was no shortage of good and diverse ideas. 

Being a Semi-Finalist is a great honor because each of you put together a project and data that made the 
teams think, learn and be excited about space.   Your great ideas and hard work is what makes NASA 
HUNCH a challenge and a great experience for engineering.  We hope you enjoyed the projects as much 
as we all enjoyed seeing your prototypes.   

If you are a senior and moving on to college, industry, or trade schools, make sure you include your 
project with NASA HUNCH on your resume.  You will find that your interview will center on “what did 
you do for NASA?”  The more you tell them, the more they will want to hear.  You will be receiving a 
letter of recommendation from NASA HUNCH describing Design and Prototype and the project you 
worked on.  We hope that your work will translate to opening doors for your future.  Thank you for 
being in the NASA HUNCH Design and Prototype Program. 









Bamboo
 boys

For growing the Bamboo we
are deciding to do a mix of
moon regolith and soil. We
have found this to be the best
way to grow it. 1 Part Moon
Regolith to 1 Part Soil.

BAMBOOM GROWTH
INFORMATION

We have figured out that the best
species of bamboo to bring to the
moon is Dragons Head Bamboo.
As it has the capability of being
used for construction, food and
CO2 removal.

Scaling - 3:40 inches 

For the fans we have 4 fans
hooked up to our Arduino board

For our water
sensor we a

moisture sensor
hooked up to an
Arduino board

with a water
pump

Materials

For the planter boxes we
want to use Kevlar. Which has

a reticence of 525,000 PSI.
Bamboo presses at a rate of

28,000 PSI. The bamboo’s
force is 18.5% of what Kevlar

can handle.



This is our latest model we in Fusion 360. It has the updated grow beds and correct
scaling.

For our HVAC system
we are using 4 fans

that run every 30 secs.
It will keep the CO2

constantly moving out
of the Hab and into

space.

We believe that our design is the best as it
covers all areas that are needed to have a

working. It is a spacious area that can
house a lot of bamboo

VIDOE OF OUR DEISGN WOKRING



Lunar Grove

Our final design 

incorporates the optimal 

amount of growth space, 

workspace and utilities 

storage.

Bamboo growth and greenhouse

Description

During this project we were tasked 
to discover if bamboo could grow 
in a lunar regolith and what the 

best design for a lunar greenhouse 
would look like.

Lunar 
Bamboo Greenhouse

Meridian Technology Center
Mr. Mantooth
Rachel Nolan
Trace Rouser
Dylan Friese
Mary Branch

Lunar 
Gravity    Normal

      Gravity



The Bamboo 
Success

We started growing our bamboo 
October 3 of 2023. Since then, we 
have observed growth in both our 
lunar regolith and control bags.

Our design incorporates a 

tube drip system for 

watering and a slanted bed 

for water reclamation that 

will operate in microgravity

Growth Space

The bamboo will be positioned 
in the middle of the greenhouse 
with other edible plants 
positioned along the outside.

These plants would be vitamin 
and mineral rich vegetables such 
as blueberries, spinach and 
strawberries.

Workspace

There will be two shelves 
positioned on the outside f the 
greenhouse along with the other 
plants. These shelves will have 
optimal space for experiments, 
storage and provide room for the 
pump that will be used t 
distribute water.

•

Bamboo Applications

It will be beneficial for 
astronauts to have bamboo 
growing on the moon as it can 
provide sturdy building 
materials and can act as a carbon 
sink.

Greenery has also been shown to 
improve mental health and the 
fibers can be made into bandages 
for medical use.



Upper
Wheels that easily fit
into the lower part.
Latches that secure
the top to the bottom.
Heavy wheels to make
the upper part be able
to move easily on the
ground.

Lower
Slots for trays to slide in
and out with locks
keeping them from
falling out.
Holes on the bottom for
rails to fit into for easy
maneuverability. 
Lower storage area for
extra trays and grow
bags. 

Lunar bamboo
grow bed

Connect more than one grow bed
together.
Along with sliding walls to separate
them.
Water drainage for recycling. 

Decision 

Grow Bed 

Bamboo Matrix 

Using several different decision
matrixes we found the most

efficient way to solve each problem  

Lunar Greenhouse Prototype
Wood base spraypainted white
3D printed grow beds located on
the center of the room.
Set of tubes surrounding the room
acting as our express rails.
3d printed grow bed with an

      interlocking design to maximize 
      efficiency.

White tubes inserted into the grow
bed acting as our movable grow
lights.
3d printed work stations that can
either interlock into the grow bed
or sit on the rails to slide around.

Germination Control Matrix 

Bamboo
The bamboo chosen for our project
was the Yellow Groove Bamboo.

Running
Roots
Good
tasting
shoots
Good O2
production



Customizability
Multiuse growing beds
Mesh growing trays 
Express Rack-like
design that follows the
curve of the dome
Rail system
surrounding the
greenhouse for racks
and more
Multi purpose work
stations which fit onto
the rails and the grow
bed. 

Billings Career Center

Selling Points Bamboo Lunar
Greenhouse!!

Elijah McCoun
Morgan Watson

Seth Johnson

By The Bamboo Guru’s

More
 Information

Scan the QR code to
see our project and

process more in depth!

Mr. Anderson





LUNAR
BAMBOO
GREENHOUSE
Presented by Mr. Bradburry’s class: 
Declan Talla, Oliver Milledge,
Hudson Bos, and Kaylie Monforton

Gallatin High School,
Bozeman Mt.

GROWTH

THE

More info on our
design and

process



It is both customizable, as
well as versatile for each
type of plant that is grown in
it. The gravity, or lack
thereof, should not affect
the way the plants get
watered. 

AEROPONICS
SYSTEM 

The Function
Our system sprays water
for 15 mins and stands by
for 45 minutes. The light
is on for 14 hours of the
day.

01

02

The Design 

03 Results
The system had a difficult
time growing the bamboo due
to difficulties propagating.

However we had success
growing spider plants.

GREENHOUSE
DESIGN

Our design uses a modular
shelving system. The shelves
around the edges are all 30
degree segments based on the
20 foot diameter. They have
been designed to be movable
and replaceable. Shelves can
also be removed to grow taller
plants.

Growth Variables

Lighting 

Air Flow 

Nutrients 

Water 

Plumbing 

A 50 Gallon Water tank will be 
used within the aeroponics system
with the possibility of extension. 

01

02

03

04

05

We have used floragro for nutrients
that circulates within the
aeroponics system.

Adjustable LED lighting that can be 
powered using power from solar 
cells.

The water is pumped out of the 50
gallon tank and up to the roof of the
module where it is divided into each
of the shelving segments

We have various vents around the
room that will evenly distribute the
air around the rest of the habitat. 
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Interesting photo or 
image of over this 
text box

Description of 
image above

Resource, citation list

To use template - go to 
file, and make a copy.

By:  
 Garrett Reese 

Engineering Design and 
Development

HTHS

The long-term goal for a lunar base is to 
develop mining and manufacturing
capabilities. Making things that can be 
used on the moon and things that could 
be sent to space from the moon. Many 
people are hoping to mine water ice from 
the dark segments of the moon and be 
able to use it for oxygen, and for fuel for
spacecraft that could be launched from 
the moon.

Problem statement
NASA needs a sustainable and cheap 
building material to use for construction and 
repairing on the moon and need a cheaper
way to remove carbon dioxide from space 
moon bases. They plan on using bamboo 
because of its ability to quickly remove 
Carbon dioxide and as a temporary repair 
material.

Video Link

https://www.nasa.gov/science-res
earch/lunar-martian-greenhouses-
designed-to-mimic-those-on-earth/

Most plants in small numbers do not 
produce enough oxygen, nor
remove enough carbon dioxide to be used 
in a small spacecraft and would
require a very large volume. There are, 
however, several species of plants
that photosynthesize large amounts of 
carbon dioxide and release oxygen
back into the atmosphere. Bamboo has 
been studied extensively and is
considered the most efficient at removing 
carbon dioxide from the air and
turning it into plant fibers.
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Description of 
image above

Interesting 
fact - make 
the font large 
enough to fill 
this box

Some bamboo can grow up to 2 feet or 
more in a day, implying that they are 
removing a large amount of carbon 
dioxide from the atmosphere. Growing 
two or 3 feet per day would obviously be 
a problem on a small spacecraft. 
However, if you  have a large growing 
space on the moon, it may be possible to 
grow bamboo not just for carbon dioxide 
removal, but also to utilize the plant 
stocks as a structural material. 

Growing bamboo has a number of 
benefits. CO2 removal, most bamboo 
shoots are edible, act as a structural 
material for construction on the moon but 
also the act of growing it is a mental 
health activity for the astronauts—a little 
bit of Earth on the moon. This Bamboo 
garden is not intended remove all of the 
CO2 but is intended to act as a back up 
to the mechanical and chemical systems.

helping people live on the moon

● Bamboo grows quickly and removes
large amounts of carbon dioxide from
the air

● Can be used as a building/repair
material

● Bamboo can be eaten when boiled in
water

Features:
● Extra strong material

above bamboo to
prevent it from
breaking through the
inflatable material

● Dome shaped roof
● Lights and irrigation
● Shaded roof
● Very Durable
● Large area for

growing bamboo

The Facts
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Contact Us

Lunar Bamboo
Greenhouse

ellavonmosch@gmail.com

Ella von Mosch

Miles Roberts

Ezra Lifferth
miles.ben22@gmail.com

ezralifferth@gmail.com

Renee Chambers
reneechambers@smsd.org

Designed by:
Ella von Mosch
Miles Roberts
Ezra Lifferth 

Teacher:
Renee Chambers

School: 
SMSD Center for Academic Achievement

    Our group was prompted with a problem by NASA HUNCH to design a
sustainable habitat on the moon that will house plants and produce natural
oxygen as well as remove carbon dioxide. Bamboo has been identified as a
highly efficient plant for converting carbon dioxide into oxygen. Therefore it is
deemed an ideal plant to grow on the moon. Since transporting anything like
soil from Earth to space is remarkably expensive, NASA would like to grow
bamboo and other plants in lunar regolith (dirt) to save money. 
     In addition to designing a lunar habitat, we were asked to grow bamboo in
simulant lunar soil, which in our case, turned out to be decomposed granite.   

Project Description

FROM DIGITAL TO PHYSICAL

Bamboo Grow Tests
     For the testing portion of our project, we grew
various bamboo seeds in a lunar soil simulant
(decomposed granite) to see which species of
bamboo would thrive best in lunar soil. We tested
three types of bamboo, Phyllostachys Heteroclada,
Phyllostachys Edulis, and Dendrocalamus Asper.
We hypothesized either bamboo of the
Phyllostachys genus would grow the best as that
genus is better suited for the habitat conditions
(71°F and 40% humidity).

Pictures
Throughout the

Project
Final Slideshow

Presentation

QR Code: CAD Model
Video







Michael Hayes
Team had all the key parts ( 2 Page Brochure and WEB Site ):
...
https://dj19877.wixsite.com/nova-nautilus/5-w-s
...
1- Discussion on Plant Choice
2- Great Presentation
3- Interesting Prototype with both
Plant Interaction and Systems
- Lighting
- Irrigation
- Different types of Planters
-  HVAC
- Customizable and Movable Planters
4- Model was in two parts
a- Scale Model
b- Full Sized Model of the design of one of the planter
5- Great WEB Site and Brochure
6- Fully Engaged Team
7- Good discussion on Non Viability of Bamboo and some sucess.





Our scale model greenhouse
incorporates three different levels to
allow for underground storage of water,
lighting, and ventilation systems. This
provides more room for bamboo growth
and a larger workspace for the
astronauts. 

Our hydroponic system supports
growth of chimonobambusa
quadrangularis, more commonly known
as square bamboo. This bamboo
thrives in an environment with
moderate temperatures and heavy
irrigation, making it ideal for our
hydroponic greenhouse. Square
bamboo is a species of running
bamboo, so using a hydroponic system
will effectively contain the roots. 

Lunar 
Oasis

Summary Scale Model
Our lunar garden combines aesthetics
with efficiency, providing a stress-
relieving oasis for lunar inhabitants. In
addition to bamboo for food, building
materials, and oxygen, we plan to
cultivate crops like lettuce, radishes,
and carrots, enhancing overall
functionality.

Vegetation

Scan QR code for an informational video

Ventilation
SystemHydroponics 

System
Our hydroponics system efficiently
grows vegetation in a soiless
environment, using only water,
hydroponic pebbles, and liquid
fertilizers. This eliminates the risk of soil
and pest borne diseases, while also
being more space efficient and
providing the plants with the necessary
nutrients. 

Our ventilation system will use two fans
on opposite sides of the greenhouse
along with a dehumidifier to circulate
the air and regulate the temperature
and humidity

Lighting
Our lighting system utilizes timer
controlled artificial grow lights to
provide optimal conditions and
maximize bamboo growth. It turns on at
8 a.m. and off at 3 p.m. to supply the
bamboo with the suggested 7 hours of
sunlight.

Project Green Thumb



Displacement  caused by 
4.67 kPa pressure on

 hydroponics system. Max
displacement 0.1mm

Project Greenthumb
Full Dome with Materials

and Dimensions

Ventilation and
Filter Diagram
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