
NASA’s Artemis program aims to return to the Moon in the coming years. Various 

proposals have been made for permanent bases on the lunar surface. One of the most 

promising regions is the lunar South Pole due to the suspected presence of water-ice in the 

permanently shadowed regions of many of its craters. The water-ice would permit the local 

produciton of Oxygen and potable water for human crews. Our proposal is for a base located 

near the rim of the Shackleton crater. The base would be small enough to fit within a single 

SpaceX Starship, featuring an inflatable section to expand the usable internal volume.
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Systems Engineering

Life Support System (LSS)

Mechanical

Requirements:

• Maintain structural integrity after exposure to environmental 

conditions with min cost, min mass, and max reliability

• Minimum factor of safety of 2.0

• Cylindrical monocoque Aluminum structure

• FEMAP found minimum margin of 2.11

Assumptions

• HexMesh

• Non Structural Mass

• Rigid RBE2

• Acceleration Loads

     1.25 MUF

• Model Checks

     Free-Free

     Unit Displacement

     1 g Body

Thermal

Shackleton Crater

•  80K - 260K

•  80.62% illumination

•  200 days of sunlight

Materials

Requirements:  

• Thermal protection from radiation

• Energy/shock absorbent protection

• Pressure and air containment

• Internal protective barrier

Environmental concerns for material selection:

• Two types of radiation on the moon:

       Galactic cosmic radiation

       Solar energetic particle event radiation

• Temperatures near the Shackleton Crater ranges from 80 to 260 K
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Cosmos Corp Moon Base Mission

WRS
• Recoverable Water is processed through multiple 

filtration beds, purified, and deionized.

• Water is reprocessed until QC determines it is 

potable.

• WRS can reliably reclaim 90 percent of 

recoverable water.

OGS
• Electrolysis-based Oxygen Generation System

• Stored or WRS is fed to the OGS to be converted 

into reactants.

• Sabatier Reactor

AFRS
• HVAC Systems move air through the cabin and 

into several filters and beds.
 Charcoal

 Catalytic Oxidizer

 Lithium Hydroxide

• Trace contaminants of human respiration, dust, 

and other particles are monitored, filtered,  and/or 

captured.

 Carbon dioxide is captured behind a molecular

 sieve.

Critical Requirements
• A complete pre-constructed habitat shall be delivered to the lunar surface for long-term habitation as an addition to the Artemis Program.

• The habitat shall be suitable for human habitation by a crew of four.

• The habitat shall be delivered by a single SpaceX Starship currently in development, with accompanying equipment delivered by the 

Starship HLS.

High Level Requirements
• The habitat shall be delivered to the Shackleton Crater near the lunar South Pole.

• The habitat shall be a partially inflatable design to increase internal volume.

• The crew shall rendezvous with the Lunar Gateway before proceeding to the lunar surface.

• The mission shall be completed in FY 2030.

Functional Requirements
• The habitat shall not exceed 100 metric tons in mass and 1000 cubic meters in volume when launched.

• The habitat shall include at least 2 airlocks for ingress/egress or as attachment points for future modules.

• The habitat shall be constructed from composite materials to exploit advances in materials science.

• The habitat shall withstand a maximum temperature of 135°C and minimum temperature of -240°C.

• The habitat shall be equipped with electrolysis facilities for oxygen production.

• The crew of the mission shall utilize water-ice harvesting equipment delivered by prior missions to maintain water and oxygen 

production.

• This list is not exhaustive, and additional functional requirements exist.

Requirements

Timeline and Systems Tool Kit (STK)

Delta-V’s:

Trajectory Overview: Earth-Centered, Satellite Zoomed To, Mission Trajectory.

Initial Dry Mass & Fuel Mass 33,862.5 kg  &  32,215.4 kg

Boca Chica > LEO 7.738 km/sec

LEO > Injection 3.12 km/sec

To Leave Earth Orbit 11.2 km/sec  (7.738 + 3.12 = 10.858 km/sec)

Injection > Periselene Maneuver 0.991 km/sec

Periselene Maneuver > LLO 1.957 km/sec

Injection Maneuver

Slowdown Maneuver

LEO

Circularized LLO

Design Period Ends with 
Theoretical Project Approval

Begin Acquisition of 
Parts/Labor/Facilities

December 31, 2023

Manufacturing Begins

Assembly begins at various 
contracted facilities (JPL, 
Kennedy Space Center)

Testing begins on components 
during construction

October 15, 2024

Manufacturing Ends

Final structure assembled

Completed structure testing 
commences

July 1, 2028

Testing Completed

All major testing completed

January 1, 2030

July 1st, 2030, 16:33:36 TCG: 
Launch from Boga Chica. 

July 1st, 2030, 17:43:01 TCG: 
Start Lunar Injection Maneuver 
from Lower Earth Orbit (LEO).

July 3rd, 2030, 16:03:27 TCG: 
Begin Slow Down Maneuver 

before entering Lower Lunar Orbit 
(LLO).

July 4th, 2030,  22:23:46 TCG: 
Start Circularize Maneuver into 

LLO.

July 7th, 2030, 22:00:00 TCG ~: 
Start Landing Sequence After 

LLO Orbit For 3 Days.


