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Project Goal

The goal of Habitat: Qasis is to create an in depth functioning lunar habitat that would
serve NASA’s Artemis Project and create a resupply point on the moon that would
allow for future space exploration. This habitat would allow spacecraft to travel directly from
the moon towards other planets within our solar system ina more efficient manner when compared
to launching from Earth. We believe that our project is unique in its focus on mitigating internal
physical and mental distress that our inhabitants would face with extended stay on the
lunar surface.

The project from this semester focused on the efficient method-based design of structure
through 3D printing and development of a lunar landing pad. Our study additionally focused
on how a research team could comfortably live on this [unar surface we integrated a
GreenHouse/Zen Garden with the addition of providing lunar views and a comfortable
program layout within the structure. These additional focuses work in tandem with our

priorities of safety and function through the research and development we generated earlier
this semester and the ones prior.
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PRECEDENT PROJECTS

- CRATER HABITAT
- SCHROTER VALLEY RESEARCH HUB
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HABITAT PLAN

Airlock 2 & Suitport

MODULE IV: Sleeping & Hygiene

MODULE II: Multi-purpose Main Habitat

MODULE Ill: Laboratory Wing

\“"\.

Rover Docking 2

. MODULE I: Communication Wing
o /o N

I,Airlncm & EVA Suitport

Rover Docking 1
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GANTRY SYSTEM

. PROTECTION ii. DELIVERY

The MPCS will also
autonomously deliver
modules from
landing to
construction sites.

Upon arrival, Gantry
(MPCS) will
autonomously deploy
and protect
construction process.

ilii. CONSTRUCTION Iv. CONTINUED USE
Will provide a Will be on standby,
protected and provide
environment to unpressurized
assemble regolith protection for LRVs.

blocks.

* Mobile Protected Construction System (MPCS) 13
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SITE ANALYSIS

- SITE RESOURCE
- SITE CONDITION
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SITE STRATEGIES: SOUTH POLE

CRATER
ICE RESERVE

PROPELLENT
LH2 / L02

IRRIGATION

LANDING PAD HABITAT GREEN HOUSE
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OSSUN STUDY

TRATER HARTAT: SITE NNASA + Pratt
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Presenter
Presentation Notes
Here is an zoning map of the site showing the crater rim offset region. The distance of that region we have defined is around 2 - 3 km. This is a distance that is associated with the travel distance of lunar rovers that NASA has developed. By placing our habitat within this region allow us to be decently close to the ice reserve down in the crator.
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HABITAT DESIGN

- AXONOMETRIC X-RAY
- FLOOR PLANS

- SECTIONS

- RENDERS
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Module V: Multi-purpose
Main Habitat

Airlock 2 and Suitlock ----

Module IV: Communication -----
Panel

Module VI: Medbay

Module I: ... .

Greenhouse * Module Ill: Multi-purpose

Main Habitat

EVA Suitlock
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Habitat: Program/ Circulation

Module IV: Communication---- 7/
Airlock 2 ---- —
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Module Il Multi-purpose ~
/' Main Habitat

... Airlock 4

Module II: Laboratory Wing ------ 8

' — Module I: Greenhouse

Airlock 1 ------ ]
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Zen Garden -°~

Dormitory -*

Social Area
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ASSEMBLY SEQUENCE
- HABITAT DEPLOYMENT

o
<<
L
>
nfiam
B
[
(= B
_I_




HABITAT: DEPLOYMENT
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HABITAT: DEPLOYMENT

1. Excavators deployed for site excavation
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HABITAT: DEPLOYMENT
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HABITAT: DEPLOYMENT
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HABITAT: D

SLOYMEN

4.0uter structure is assembled. Inflatable is deployed.
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HABITAT: DEPLOYMENT
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HABITAT: DEPLOYMENT

6. Paneling system is applied to outer structure.
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HABITAT: DEPLOYMENT
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1 TASKS START END 2024 2025 2035 2045 2050 2060

2 EQUIPMENT DELIVERY 2024 2024

2 RASSOR 2024 2024

4 3D Printer 2024 2024

5’ Crane 2024 2024

6 ROBOTIC BAY 2024 2060

7 Polyethylene and Regolith Collecting 2024 2060

8 Energy Grid 2024 2024

9 HABITAT CONSTRUCTION AID 2024 2060
10 Excavating and Collecting with RASSOR 2024 2025
11 3D Printing Base 2024 2035
12 3D Print Regolith Frame 2025 2060
13 Inflatable Delivery 2035 2060
14 Airlock Delivery + Installation 2035 2060
15 Panel Delivery + Installation 2025 2035
16 Crane Lifting Capstone 2060 2060
17 LANDING PAD 2024 2060 -
18 FAST Landing Pad 2024 2024 x
19  Excavating 2024 2026 o
20 Phase 1 Barrier Printing 2025 2045 :
21 Phase 2 Barrier Printing 2045 2060 E
22 Phase 3 Robotic Bay Printing 2050 2060 s

ASSEMBLY




GREEN HOUSE

- LABORATORY WING
- ZEN GARDEN
- ROBOTS
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Microgravity and organism's cells Becoming selF suFFicient

How to mantan Food quantity and Reduce the weight oF supples IFted

qualty oFF OoF earth

STATED AIMS

INMcrease health benerFts, reler~

More eFFective agricultural growth stress and boost morale

—etlce ./ sS0-50 days /D=5 Cucumber // 55-70 days // 1 In/fweek

/week

SELLECT e

VEGETABLES

Sweet pepper // 60-S0 days // 2 In

Radsh // 3B0-4H40 days // In/week week
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rnMobile panels Humidity and temperature control

-

CO=2 generation system

Nursery station Water recovery system
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FPlant panel

Gutters

Cultivation area thank

Nutrent and pH Reservoir

Dosing panels

Seedng trough

Nursery station tank
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Hyudroponics sustem

Overhead pipes drip water and nutrents

to plants below

Uses S galons oF water a day

Led Array

Red Ights: essential For stem and leaFr growth
Blue Lughts: develop thick stem and promot

chlorophyll production
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INstallation N a 20x20x20FFt cube




L_aunched INn low earth orbit
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Docking stage
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Outwards telescopic deployment
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<EN GARDEN:
CONCERPT/OBJECTIVES

Priorrtize Psyuchological Wel-Being

The desolate and IFeless environmenT will be detrimental To the
psychological health o~ the astronauts on the habitat We am
To mtigate this through Nntegrating green space N Habitat:
Oasis.

Studung human Nmteaction wrth plants has shovwn :

-Ndviduals could reduce psychologcal and psychologcal stress
(Journal o~ Physiologcal Anthropology)

- stress levels decrease signiFicantly more with gardening as
compared to other cortisol-Hovwering activites ke mreading
(Journal oF Health Psychologu)

- beng N the presence oF plants helps mprove memory and
attention span by 20 percent and Nncreases concentration.
(University o~ Michigan)

=N GARDEN: OBUECTIVES
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Fillea

Green: Healmg,
Freshness

Monarda

Purple: Communication,
Socialzation

Violas

Blue: L_ogcal thinking,
Prroductivity

Marigolds

Yellow: Creativity, Joy
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—
\ = Curved celing collects

- R water on-the center

Vaporization From plants
leaves water drops on
the surFaces

Each tower uses a gallon
per day

Pump water every HS
mNnutes

- Redstributing the water
collected =rom the ceiling
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 BOD-PRINTED POT

Z=N GARD&EN
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FPLANTER CURPS + MATERIAL

RADAL GROWTH HYDRORPONIC OMNI-DIRECTIONAL
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FPLANTER CURPS + MATERIAL

HUNMAN
REGOLITH
WASTE
INTRODUCE GCATHER
GeENTICALLY NUTRIENT
=NG. COl RICH MINERALS
ISCOLAT &= BReEAKDOWN University oF Calgary team human waste print
PHEB INTO FINE
FLASTICS AGCGCGREGATE

| |

HUMAN WASTE IS
USELD) AS A BINGING
AGCENT

REGCOULITH IS THE
AGGCGREGATE FOR THE

FILAMENT

NNASA + Pratt X-HAB

PHE x TRPU Plastc planter cup test print
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Pratt // ROSE (Robotic Organic Symbiotic Enviroment)

Phoebe DeGroot & OFer Shouval
Ist meeting: Stated ams
=nd meeting: Robot selection

3rd meeting: Final thoughts

FIiNnal result: To create a robotic hub

NNASA + Pratt X-HAB
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The \Virgo

SelF- driving robot with sensors and cameras
Usage
- Harvesting

- Deteching grovwth

- Mantanence oF laboratory wing

Gecko Robot

0
Gecko ke stick on the surFace R
I
Carry out obuects v
U =
sage
= o
A
- Cleaning surFaces (=%
gl o +
/ /. - Handing plants g
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STRUCTURE

- HABITAT STRUCTURE

- HABITAT CONSTRUCTION
- MODEL LAYOUT
- MODEL CONSTRUCTION
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ANELING SYSTEM

30 PRINTED REGOLITH

30 PRINTED ALLUMINUM

HPE (HIGH DENSITY POLYETHLYN)

WHIPPLE SHIELD

ALLUMINUM

BASE ISOLATOR
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CAPPING PANELS

. I . R —

ALUMINUM

WHIPPLE SHIELD
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DETAIL SECTIONS

BASE ISOLATOR

HHHHHHHHHHHHH

7

PANEL PROFILE
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® =D PRINTED ReEGOLITH

SOLID DOMES
1 STORY - 233 CUBIC METERS
2 STORY - 283 CUBIC METERS

GEODESIC DOMES
1 STORY - 32 CUBIC METERS
2 STORY - 37 CUBIC METERS

27'-0

74

STRUCTLRES NNASN + Pratt



MATERIALITY

SINTERED LUNAR ReEGCOLITH MIXED WITH SILICA

ADDITIVES

SILICA IS AMONG THE MOST ABUNDANT RESOURCES FOUND
ON THE MOON

-MITIGATES HEAT EXTREMELY WEL L

-THIS REDUCES THE THERMAL EXPANSION AND CONTRACTION
OF THE STRUCTURE AS WELL AS PROVIDE INSULATION FOR
THE INFLATABLE

el T ReUSABL & SURFACE INSULAT ION

-CAN HANDLE THE TEMPURATURE FLUCTUATION ON THE MOON
AT IS A RELATIVELY CHEAR AND LIGHT MATERIAL THAT CAN BE

BROUGHT FROM EARTH

4T WiLL SERVE AS THE EXPANSION JOINT FOR THE STRUC-

TURETO REDUCE CRACKING FROM SEISMIC ACTIVITY

NNASA + Pratt xX-HAB
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LANDING PAD

- SECTION CUTS

- ITERATION THROUGH MODELING
- SHEET METAL GROUND INSERTS
-"“MUSGUM"” TYPOLOGY

- MODEL CONSTRUCTION
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PRECEDENT

8 -oe-eeeea . 2ipobed Bedforms from Mauna Kea Analog Test Plume Impingement
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LLANDING FPAD: PLAN // SECTION
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LLANDING PAD: DEFLATED PLAN // SECTION



e G e NG
1‘-‘-

Sare

G =

























NASA + Pratt X-—AS



Brought from Earth
~ 3D Printed Regolith
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BUDGET & SCHEDULE

- PROJECT OVERVIEW
- PROJECT BUDGET OVERVIEW




Research/Development

Material Selection
Protoyping
| Material Sourcing |
Sectional Detail Development
Physical Production Start
Construction |
Construction: Frame
Construction: Interior
| Construction: Details |
Construction: Final Wrapup
Final Documentation
- Drawing Development
Presentation Development

Estimated Final Review Date

2/25
2/25
31
3/8
3M

3/25
3/25
4/5
4/15
4/22

4/8
4/8
4/15

3
3/8
318
3/15
3125

4/26
4/1
412
4/26
4/26

4/26

4/26
4/29

2125 3N

34 3/18 311

3M15 318 3122 3125 3/29 41

4/5

4/8

412 415 419

4122 4/26
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Ultimaker NFC PC - Black

Ultimaker NFC Tough PLA - White

Ultimaker NFC PLA - Yellow
Ultimaker NFC PLA - Blue
Birch Plywood Milling
 Birch Plywood Milling
' Birch Plywood Milling

0.75k 2.85m p filiment
0.75k 2.85m pla filiment
0.75k 2.85m pla filiment
0.75k 2.85m pla filiment

Birch Plywood 1" X4 X 8 VC
RIP Plywood 1" X 2'6" X 8

‘Birch Plywood 1/2 X 4 X 8 V¢

Aluminum Round Tubes 2"0Dx0.25"Wallx15IDA
~ Aluminum Round Tubes 2"ODx0.25" Wall x 1.5 IDA
: 1205 Stoneware Clay 50Ib
- Epoxy
S and J Supply
S and J Supply
- S & F SUPPLIES
CFD Flower Inc _ |
WEST SYSTEM 1058 Epoxy Resin (126.6 fl 0z) Bundle with 205!
3D Printlife Yoga Flex 1.75mm White Biodegradablt

OVERTURE PETG Filament 1.75mr 3D Build Surface 200 x 200 r

| WEST SYSTEM 1058 Epoxy Resin (126.6 fl 0z) Bundie with 205!
MIT 3D Printing Assistence Advising and Services
Baomain Gereral Purpose Relay MY 8 pin terminal with DIN Rail F
Beata Heuman: Every Room Should Sing

Etekcity Lasergrip 1080 'Non-Contact Digital Laser Inl
Adafruit ALS-PT19 Analog Light Sensor Braakcn.
Organic Coffee Co. ' OneCUP Breakfast Blend 36
 Linenspa Heavy Mattress Storage B Double Adhesive Closure, Kii
ELEGOQ Electronic Fun Kit 'Breadboard Cable Resistor, ¢

uxcell ASH-25DA Solid State Relay '3-32VDC to 24-480VAC 25A
~ UEETEK 3D Printer Heating Controll_ MKS MOSFET for Heatbed E
DROK 180051US Numerical Control DC 5-32V to 0-30V 5A Buck !
Victory Pellets Extra Heavy (10 LBS Filling, Stuffing & Adding Wei
- SunFounder IIC 12C TWI 1602 1602 Serial LCD Module Disj
5ib Premium Virgin ABS Pellets for 3 Natural Color

- k= NN

HiLetgo 1pc A4988 Stepstick Stepper

12V Power Supply 10A120WDC |

Ximimark A4988 DRV8825 3D Printer Stepper Motor Driver

Etekcity Infrared Thermometer 1025D (Not for Human) Dual Laser

KlanToolsleao Rad'largaablaThermal Imager,

Arduino Mega 2560 REV3 l

HiLetgo RAMPS 1.4 Control Panel 3D Printer _
BIGTREETECH SKR Mini E3 V2.0 New Upgrade Control Board
USA Material C_‘.R‘IU S4 Silicone Heaher Pad 400 x 400mm

SUNLU PLA 3D Printer Filament,

| 1248LMDF 12mm 4 X 8 Ultralite M.D.F
148LMDF 25mm (1") 4 X 8 Ultralite M.C
4410F 4X4 10' #28BTR KD FIR
FUEL 'FUEL SURCHARGE
148ACR 31/324x8AC Radiata ply
| 2410F 2X4 10' #28BTR DOUG KD |
Clear Easy to Form PETG Sheet, 48"X96" 0.03 thick
Styrene Black 48"x96"x0.04
41b 24°x48"%0.04" Corafoam/Duraboard U40
 4lb 48"x96"X01" Corafoam/Duraboard U40
4Ib 48"X96"%03" Corafoam/Duraboard U40

- 3 Pies and Drink Dominos Pizza
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DISPLAY MODEL
- LUNAR BASE CHUNK

- CONSTRUCTION SEQUENCE
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aviH-X Hbdd + VSUVN

Aeroponic pots: PLA,

(¢ Jel .-~ 3D printed

Aeroponic pots: PLA,

3D printed
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gavH-X {Ridd + VSVN

e: High density

atabl
Polyorethane foam 4" - 9"

Infl

eismis 1solator:
PLA 3D printed

Base s

Inflatable section
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Regolith sintered diagrid structure:
cotton pulp & epoxy resin mix

paired assembly
_.~* cures in base

diagrid base

NNASA + Pratt <X-HAB

STRUCTURAL., ASSHENVBLY




Structure Construction Document




Assembly Sequence

NNSN + Pratt x-Has
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RESEARCH
- 3D PRINTING AND ROBOTICS
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http://drive.google.com/file/d/1nFDO6x22naQHcL1QpDqxZJokLsUZOxdl/view



http://drive.google.com/file/d/1xMKkTc5JvxBVTPEMWZj33JdWKT5uJBMd/view
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THANK YOU

Mark Parsons & Michael Morris - Leading us through this amazing project.

Rodrigo Guajardo - Constantly helping us with any building problems we may have had and trusting us with all of his tools and
machines.

Greg Sheward - Teaching us everything we need to know about subtractive manufacturing and using his own time to help us with
the build.

Jason Lee and all other administrators - Putting up with all shenanigans that were a result from the build process of our model in
the last few weeks.

Phoebe Degroot and The Consortium for Research and Robotics - for helping us with research in applying robotics to 3d printing
and the greenhouse.

Dr. Holbert and NASA - Answering any questions and providing us with amazing feedback to continue our design throughout our
journey in the NASA XHab Studio

Dalma Foldesi and Jung In Seo - helping with material studies of the diagrid structure using their own ceramic printing research
Stiegelbauer - providing us with the facilities to vacuum form the large molds for our diagrid model

Big Rep - giving us our first larger scale 3d prints in our first semester

Chuma Osse, Kevin Harris, Abhishek Thakkar, Aaron Miranda, Ben Erickson and anyone else who help unload and transport hun-
dreds of pounds of lumber.
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Artem Ermak - Beril Kolsal - Carlotta Mancini - Chao Qun Zhang - Costa Aristizabal Perez - EJ Maxwell
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Genesis Villacis - Jacob Biletsky - Keshan Goberdhan - Maiti King - Michael South'- Quinten Oxender
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