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Moon Village Assogiation

The concept of a ‘Moon Village" is the ensemble of all efforts from private,
governmental and others;"aiming to exploreiand use the moon in a sustainable
manner. It is not a literal village on the moon, itisnet an “Miternational Space
Station on the moon” and it is not a:single seience facility.

Read more




What is the Moon Village Association? @

The Moon Village Association (MVA) was created in June 2017, to foster the
implementation of the Moon Village

A forum to advance development of the A catalyst stimulating a virtuous cycle of
Moon Village involving Industry, investments for the development of a lunar

government, space agencies, international economy aiming to settle humankind on
organizations / NGOs, and the the Moon as well as cultural inspiration for

Public at large future generations

Individual Members: Institutional Members:
150 from 34 countries M{PM 50‘% Am 8 from 7 countries
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Working Groups

Moon Market, Missions & Lunar Data Moon Village Critical

Economics - Forecasts and Harmonization WG Services WG

Financials WG
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Moon Village & Exploration  Cultural Considerations Outreach WG Coordination and
Analogues WG WG Cooperation WG
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Initial Moon Base? nt;;ﬁ'g"
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Antarctic Base

Amundsen-Scott south pole station
200 in summer, 100 in winter (isolated)

Space Colony
Onil, J.K. et.al.

7
10-1000 t
In Earth-Moon Lagrange pt.

Arctic Science Village
Ny Alesund

Former Coal Mining Base
operated by private company
30 researchers & 20 operators

Cruise Liner

3000 passenger / guest & 1000 crew
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‘ radiation exposure ‘ ‘transportation ‘

‘fOOd / water‘ ‘accommodation‘

| communication |

environment
1A thAAS

!” control
e support] Ty,
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‘ Operation flexibility ‘ "ﬁrﬁ! ylr %M action

|information | |entertainment | | evacuation
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Materials
Repair Tools / 3D printing

Spare System elements
Re-planning Capability

Redundant parts,
components, Subsystems

e Survivability

*

« Flexibility

*

e Reliability
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Propellants of the future:
oxygen + methane,

Enhanced mission refiability by
simplifying engine igniters,
turbopumps, reaction control
thrusters, and vehicle pressurization
Syslems.

As a bonus, these propellants are the
easiest to eventually make on Mars,
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Aeon has completed over 100 test
fires.
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Flexible, aoutomated production
of rocket production

Quicker production.
Faster iteration.

Fewer components.
Designed for automation.

An evolvable engine design coupbed Our process reduces the number of

with 3D printing of every componant component interfaces, making full
unlocks agility from development rabotic automation of enging

through opemation production possible.

TOTAL LEAD TIME [DAYS] # OF COMPONENTS



ISRU(In-situ resource utilization)
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«  Materal Circulation System
1 Including Biological System

Soil with Microbes

C, 0, H & N Circulation
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Vent

PIant/Food Mars Mining Mars Air
o o T l \\
Human NSabatier Reactor Human @
Solar Energy

Reduction
Reaction

Carbon
Formation
Unit

N4
Electric

MNSabatier Reactor

Battery

N

Propellant Material

A4

SPE: Solid Polymer Electrolyte (7K B fifi% &)
FC: Fuel Cell 16
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A% Use of hydrogen and . ool
S‘ET related technolog R
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Distribution and
filling

Generation of hydrogen from unlimited and
renewable sources



Necessary Stuff & Missing Stuff on the Moon & Mars

Hydrogen Oxygen Carbon Sunlight

H,0 CO,

ISRU

Life Support Food Energy Agriculture/Planting Fuel/Propellant

Hydrogen / H,0O
Possibly found in the South Pole

Carbon / CO, from Earth ?
Residual Propellant of Landers / Human Waste / Abandoned Stuff ....



KEMKIC K B IRFDEE
H ' i_.t_L*M‘?F"&?Eﬁ“

RN

ol DN 2 = i

40 Ceder trees / person needed for producmg O2 by Photosynthesis
Necessary Carbon =
Growing Ceder trees for human breathing = 3160 kg / person
Human Breathing = 96 kg / year / person
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C-type (Carbonaceous) Asteroid to be a carbon source ?
to be carried & impacted to the Lunar Surface ?

Total Number of Near Earth Asteroid: 18937
C-type (Carbonaceous) Asteroid: ~50
Comets: 107

C-concentration of Carbonaceous Chondrite
= 2-3%: ISAS Hayabusa2 team will make
sure by Sample Return & Analysis

Ryugu Volume 0.38km?3
Average density 1.2
Mass 456 X 10° ton

Total Carbon on Ryugu : 10 million ton
(assuming ~ 2% fractlon)
Internal Asteroidal boc oy Fnity

_ Rubble pile ?? -----
Ryugu : a C-type Asteroid easy to remove &
Hayabusa?2 is now visiting carry small portion ?

ISAS/JAXA
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Pumiceous soil Fine-grain Kanuma soil Fukushima volcanic sand

-

+ Fukushima +kKagoshima +Pumiceous -Toyoura

*Large Kagoshima pumice Large pumiceous soil Toyoura sand
pumiceous soil dirt volcanic sand  purnice il sand
stone
Molding (700~1,000°C)|  Firine
l l 2
Extraction of Hydrogenation
Sintering (700~1,000°C) binding material “|  /Kneading

!

Second. new. challenge: Molding
clarification and
optimization of l

reaction mechanism

Low-energy
geopolymers

Sintered
block

First new challenge:
develop an
optimized heating

process

Curing
(50~150°C)

GP
Block

Watar can be reused "*"“'--;_l

o =7 1_':_|.1'a..p.|:-:h:|1'-"_'
On the Moon
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Navigation
Data relay services

Microwave / laser power
transmission services
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Lunar/Mars
Exploration
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SPACE LOGISTICS ENGINEERING

SUPPLY CHAIN MANAGEMENT

IN-SITU RESOURCE UTILIZATION & POWER GENERATION
LONG DURATION HABITATION & TRAVEL

ORBITAL INFRASTRUCTURE



SLS, Orion and Lander
NASA Gateway (Z[[] |7 7=Eaiax “/ZT.A
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day 1 day 2 day 3 day 4 day 5

Sustainable Human Presence

o
Space Logistics and

Supply Chain Management

P
New Architecture of
Space Transportation
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Blue Origin / SpaceX
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