
Project ‘Novum’ is a study of how humans can 
most efficiently transform an unlivable and feral 

site into a habitable and expanding base.  Focused 
on the development of a modular system of 

augmentable elements, ‘Novum’ creates a Unified Unified 
Architecture for Extreme EnvironmentsArchitecture for Extreme Environments of the 

Earth, the Moon, Mars, and beyond.

1 - PUC Structure1 - PUC Structure
From SLS and Human dimensionsFrom SLS and Human dimensions

From Hatch and Connection Tunnel dimensionsFrom Hatch and Connection Tunnel dimensions

Based on Hatch and Connection Tunnel dimensionsBased on Hatch and Connection Tunnel dimensions

Area where PUCs can connect to each other freelyArea where PUCs can connect to each other freely

Based on maximum length of packaged Connection TunnelBased on maximum length of packaged Connection Tunnel

Shows the system’s initial geometryShows the system’s initial geometry

Shows the system’s alternate geometry when PUCs are stackedShows the system’s alternate geometry when PUCs are stacked

Where Connection Tunnels can begin to bendWhere Connection Tunnels can begin to bend

To determine most extreme Connection Tunnel anglesTo determine most extreme Connection Tunnel angles

2 - Hatch Swing & Tunnel Connection Area2 - Hatch Swing & Tunnel Connection Area

3 - Closest Proximity to Connected PUC3 - Closest Proximity to Connected PUC

4 - PUC Connection Zone4 - PUC Connection Zone

5 - Farthest Proximity to Connected PUC5 - Farthest Proximity to Connected PUC

6 - Primary Connection Axis Grid6 - Primary Connection Axis Grid

7 - Secondary Connection Axis Grid7 - Secondary Connection Axis Grid

8 - Connection Points8 - Connection Points

9 - Connection Angles9 - Connection Angles

Areas that could become inaccessibleAreas that could become inaccessible
10 - Potential Dead Zones10 - Potential Dead Zones
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Yes.Yes. Why?Why? No.No.
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14.21 / 0.98
29.88 / 14.30

Egress / Program [4.5mPUC]
Egress / Program [7.7mPUC]

12.64 / 2.55
25.70 / 18.48

10.67 / 4.52
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8.67 / 6.52
16.50 / 27.68

6.67 / 8.52
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9.10 / 6.09
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m
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with assumed wall thicknesses

7.5m i.dia = 44.18m
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1.45m dia Slots [13 options]
2.15m dia Slots [9 options]

4.5m dia PUC [ICPS H2 Tank]
4.6m dia SLS Block 1 Fairing

7.7m dia PUC [EUS H2 Tank]
7.8m dia SLS Block 1B Fairing

9.1m dia SLS Block 2 Fairing

6.0-6.2m dia Structure Strip

SLS Block 1

SLS Block 1B

SLS Block 2

MaximumMaximum
VolumetricVolumetric
CapacitiesCapacities

Trunk
Branches
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NOVUM
A Unified Architecture for Extreme Environments
NOVUM
A Unified Architecture for Extreme Environments

Based on 6m diameter elements
Grid GeometryGrid Geometry PUC Hatch Number StudyPUC Hatch Number Study

Static vs. Dynamic Interior SpacesStatic vs. Dynamic Interior Spaces
Programmatic PotentialsProgrammatic Potentials

Fairing Volume ReservationsFairing Volume Reservations

InteriorInterior
ParcelsParcels

This chart displays the plausibility of program adaptation for both the 4.5m 
and the 7.7m diameter PUCs.  Base expansion, egress loops, volumes 
requirements, use duration, crew necessity, interaction repetition, 
programmatic proximities, and experience were all considered factors.
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Floors, Equipment, and
Furniture Structure are 
3D Printed by an Internal 
Robotic Arm from a stock
of Brought Materials

Habitat Pressure Tests

Floor Structure Deploys

A 10m Diameter Inflatable
Packaged for Launch

Telescoping Columns Ascend

Subsystems Unfold

Floor Structure Lowers

Inflatable Expands

Floor Area = 14.5m^2
P.Int.Volume = 75m^3
Shell Mass =  1,285kg

Floor Area = 44m^2
P.Int.Volume = 220m^3.
Shell Mass =  2,571kg.

1st Floor Area = 44m^2
2nd Floor Area = 63m^2

Pressurized Volume = 435m^3
Shell Mass = 16,150kg

Mass Calculation Based on Atomic Weight of Aluminum: 
2.27g x =cm^3) 0.47625cm 1.285875g/cm^2 = 12.85875kg/m^21)((
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PUC SectionsPUC Sections Growth GridGrowth Grid

PUC SizesPUC Sizes LevelersLevelers

RailsRails

Microgravity Assembly, transit, & DeploymentMicrogravity Assembly, transit, & Deployment Landing EventsLanding Events

Landed & MovingLanded & Moving

Feed Stock HoldingFeed Stock Holding

Tunnel ConnectionTunnel Connection

Inflation of SpacesInflation of Spaces
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Systems Unrolling, ISRU 3D Printing, & Element StackingSystems Unrolling, ISRU 3D Printing, & Element Stacking

Rassor Repair, ISRU Processing, & Power ProductionRassor Repair, ISRU Processing, & Power Production Connection Tunnel Adaptation to Terrain VariationsConnection Tunnel Adaptation to Terrain Variations

Pressurized Utility Capsule Movement over TerrainPressurized Utility Capsule Movement over Terrain

Feed Stock Holding
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Expanded Base Operations PerspectiveExpanded Base Operations Perspective

Aerial View of thriving Novum BaseAerial View of thriving Novum Base Connection to M.M.S.E.V.Connection to M.M.S.E.V.

Novum Base PlanNovum Base Plan

Rassor BusinessRassor Business
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