METANITY

"Preserving the Red Planet, Nurturing Life: Sustaining a Thriving Martian Ecosystem!"

A Sustainable Ecosystem Made By Man Himself. We Provide Food And Shelter Where There Is No Life. Sustainability Is One Of The Most Important Features Of The Project, As We Work To
Provide All Needs, Address All Problems, Exploit The Site And The Environment, Exploit And Recycle The Waste Of The Project..Our Project Provides Food And Shelter, And Also Provides
A Habitat For Animals And Even Humansthe Method Of Building Is Local To Mars, Where Future Generations Will Be Able To Survive In The Extremely Harsh Environments On The Planet
By Building Their Communities Using Local Materials Of The Surrounding Environment, Using Current 3d Printing Technology To Shape The Design Of Surfaces To Protect Against Thermal
Fluctuations And Space Radiation.At Least Two Cargo Ships Will Land On The Red Planet, Using Robots To Start Creating The Energy, Mining And Life Support Infrastructure With Water And
Food Resources And Potential Hazards. >
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1-GOALS AND PLANS ¢ RZ

Project Goals : o

The Need For Ground Assistance.

4-There Is No Need For Ground Materials In Building In A Local, Scalable WAJ
5-Ease Of Assembly And Installation Of The Project Using The Latest Technologies,
And Robots Without The Need For Manpower

7-Research, Scientif ject

Suitable For Living

plans:

S it Spaces User

Dismanting And Installation.
4- Permanant Oxygen By The Acls System, Bacteria That Absorb Food From The N/
Soil And Produice It, And The Moxie System.

- Providing Energy For The Project, Solar, Nuclear, Wind And Mechanical Energy

L

6-Solve The Problem Of Low Temperature By Creating A Greenhouse For The Project.

hield Agai iation, Polymeric Ti d Lo,

Center That Includes Entertaining And Enjoyable Activities.
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2-LOCATION THE EXACT LOCATION: 3-HUMAN NEEDS

1-Acrater about Tl km (7 miles) in diameter. How will basic needs be satisfied in new worlds?
e ; Human needs and how do humans adapt to environments.
v g : Humans have certain basic needs. we must have food, water, air and
ice on and near the surface. shelter to survive. if none of these basic needs are met, humans will not
K be able to survive.

smoothing landscape features such s hils and Potholes.
I P ST} Comment les besoins de base seront-ils satisfaits dans de nouveaux
a i ional mondes ? les besoins humains et comment les humains s'adaptent-ils
aux environnements

les humains ont certains besoins de base. nous devons avoir de la
nourriture, de I'eau, de I'air et un abri pour survivre. si aucun de ces
besoins fondamentaux n'est satisfait, les humains ne pourront pas
survivre.

temperature.

ions thatcan be seen
olapse pits and are further evidencs Of icg dissol
Wy

1-GRAVITY :

We may withit - i humans will adapt well
to the gravity of mars.

exercise is the number one health priority in space. "no activity other than eating
and sleeping is given this priority. if astronauts don't exercise, their bodies start
to lose bone and muscle.

ACIDALIA : S ) B = two and a half hours each day is deyoted to fitness. 8395 HOURS /YEAR
There is something called
2-WATER:
CONES (FREY AND JAROSEWICH)
o —— ity e )
s Cons a national Institutes of health report. this includes most of your brain, heart,
lungs, muscles and skin, and even about 30 percent of your bones. there's no
dispute that water is crucial to healthy life according to studies, human being 8395 LITER VEAR TO.
should drink 23 to 3 iters a day. 1,095 LITER /YEAR
SNOW HILLS ( LUCCHITTA)
It was formed due to changes in ice melt. 3-OXYGEN:
3 The average adult when resting, inhales and exhales about 7 o @ itersof ai per 9)
(& minute that totals about 11,000 liters of air per day.nhaled air is about
MUD VOLCANOES (OEHLER AND ALLEN) \ M X 20-percent oxygen. exhaled air is about 15 percent oxygen. therefore, about
s 5-percent of breathed air is consumed in each breath, that air is converted to
. \ carbon dioxide. 50, as far as how much ar is actually used, human beings take in
 Low temperature from gas, liquid and rocks N about 550 liters of pure oxygen per day.a person who is exercising uses a lot
icrich basins wit i \ more oxygen than that. 200750 LITER /YEAR
it contains ground water orice
Itreleases aot of gas and methane 2

4-FOOD:

On average, a male needs 2,500 calories, or 2,000 calories for a female, to maintain
a healthy body weight.

87.6 KGM/YEARTO
You should eat about 3 to 5 grams of per kilogram 3 )
ey rtoe AT M o il om0 o 35 KGM/YEAR TO
(plant protein). 584 KGM /YEAR (P)

1- An example of an  SHOWS DEVELOPED MOAT.
imegular agglomeration

2- An example of o 4
morphological variance. Arrows indicate flow-like features..
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4-CONCEPT

The design idea is mainly inspired by the sacred geometry that we see around us in
the many different shapes and configurations of things.

the metatron's cube is the original inspiration for the village, drawing inspiration
from it both philosophically and visually.the metatron cube contains every shape
that exists in the universe created by god, and these shapes are the building blocks
of all physical matter to create a balance in nature, just like the simulation in
martian village

THE METATRON'S CUBE

METANITY LAYOUT

5-FORM GENERATION

The various configurations of the design units descend from the sphere shape,

which is inspired by the circle that forms the branches of the metatron's cube

All units have one basic element that is fixed in size with a different number of

repetitions for different use

The various configurations of the design units Inspired by the sphere shape, which

is inspired by the circle that forms the branches of the metatron's cube

All units have one basic element that is fixed in size with a different number of

repetitions for different use. 10m
Each of the units consists of a certain number of spheres, one or more, and

the sphere has a diameter of 10 m and a volume of 294.5 m

Factory unit. Entertainment unit.

<o

Residential unit. Docking unit.

W cphere o spheres
volume: 294.5 volume: 2,850 m
area: 786 area: 7074

Lobby unit.

Vertical unit:

Horizontal unit.

@xcuoreres

volume: 1,767 m*

© x4 soheres
volume: 123 m?

area: 4716 m? area: 1100 m*

Service unit.

| R
Volume: 2945 m*

.6 m2

Centeral unit.

O conere

volume: 6,479 m*

power unit. g

@ <1:ohere

volume: 294.5 m*

e WI
® ul.,,h...” &

Agriculture unit.
.x 10 sphere
Volume: 2,945 m®

arca: 786 m?

Fpr—
volume: 4125 m?

area: 1100 m*
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6-INTERIOR

Residential

The interior design of it consists of a he foundation for

One of the main features of the interior is the bed, which is designed to provide a comfortable sieeping
space for passengers. The bed can be placed on one of the horizontal levels of the unit, providing a
comfortable and private area for resting.

The unit also includes a bathroom that provides space for occupants to freshen up and take care of their
personal hygiene needs. The bathroom may contain a sink, toilet, shower or bathtub, depending on the
specific design of the unit.

. o . Rt e e
fortable way for occupants to move between the different levels of the unit.

may include a desk, chair, and books o

personal items.
depending on the available space and the

cabinets, shelves, or drawers,

ign of the unit.

In general, the interior of the housing unit is designed to accommodate the basic needs of two people. It
2 . - 3 G "

functional living space.

-~ARCHITECTURAL PROGRAMMING

@Residential Ioobbles
e

Tobby Unit:
contact points
bridges

horizontal

s it provkds sheltr fo twe peeple, where they see, sore

U Factory B (y Docking o

Factory Unit: Docking Unit:
Base
Fabrication zone Drone garage
Laboratories Spacesuit storage

Storage .
D i o Caraalanel el ket pressure-gravity equalization zone

®

(y Central U Power

T8

Power unit :

Centeral Unit:

Control area P

i el
Central intelligance courtyard

lar farm
alocirtrestirc R oxygen production device

i it works o genraing naray i sveralways wth difran
e s s, e S ey o procencs

service
f—

Managemant o ofth et popct. o oy o thegovrmart.
R o S e e e S e

UEnteryainment
e

Entertainment Unit: Service Unit :
Base
Base Storage
Gym Surgery
Relaxation area Pharmacy
Restaurant and cafe clinic
Medic

Vertical

HORIZONTAL
oyt

Horizontal Unit: Vertical Unit:

Base
Horizontal corridor T
connection space

TR

o ad o e s the gy 1 el b s s th
(yAgriculture
ot

Columns
o
N

i‘i?%f’ )

Columns Unit: Agriculture unit:

Base
Equipment storage
Structural coiumns.
Mineral mining component nursery and plantation
Soil conditioning
Hydroponics zone

ents nd e dosan of these couns

e proac and sasport st rojct o SErage nd s S
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8-ON-SITE RESOURCE UTILIZATION
@
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Award's category : Architecture and Innovation for Space
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9-BUILDING MATERIALS

1- Structural framework: of metal alloys planted in
the ground and rocks

2- Concrete: It consists of a mixture of Martian soil
and sulfur

3- Glass: It consists of a mixture of silicon dioxide
and ammonium silicate to create different polymers
4- Hydrogen skin used as a good shield against
radiation

5- ly ic tissue for r.

6- Lead for radiation protection

n protection

10-CONSTRUCTION AND INSTALLATION

The parts:
1- Structural structure: 2- First layer:
Made of metal alloys planted in Building an inflatable net
the ground
3- A layer 4- A second layer: 5- Installation of glass
building a crust of Martian soil d with hydrogen between the Windows made of different
after

st and second layers to protect

olymers
against radiation ik

7- concrete floor

6- The outer network
Network ofpolymerictissues,
external to the unit

steps:

1- We use CNC machines to manufacture the structural structure of metal alloys
2- Assembling and assembling the structural elements of the units

3- 3D printing of the outer veneer layer and the inner elements

4- Glass installation

5- Melting of silicon dioxide and aluminum
glass

cate extracted from Mars ice to make

T-PROCESSORS

OXYGEN:
1- Bacteria in the soil absorb nutrients and produce oxygen.
2- Recycling exhalation ACLS system advanced closed loop system air passage through the system carbon

nia. the grains react with
carbon dioxide, turning into water and methane, splitting into hydrogen and oxygen.

the red planet to oxygen by a moxie device. the device
lecules of lioxide, which

‘makes up about 95% of the martian atmosphere.

TEMPERATURE :

and solar radiation that has boy
specifically carbon dioxide, met
nitrous oxide, water vapor and synthetic fluori -are ki

Effect.

WATER:

1-Mars Water Treatment Defrosting with a nuclear reactor.

2-Fresh Water Is Stored And Waste Water s Treated.

3-While The Plants In The Next Part Of The Plants Grow In The Hydroponics
System While The Algae Grow From The Sewage.

WASTE RECYCLING:

d off the surface of mars traps heat and causes the planet to warm. these greenhouse pollutants -

and their effect is called The Greenhouse

space.
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12-Energy

.Y

Fol

)

](i

Solar Energy Wind Energy Nuclear Energy Mechanical Energy
Defined as the energy I is a form of Itis a form of energy Itis the way in which the
produced by convert- renewable energy emitted by the nucle- body moves based on its
ing sunlight into elec- source In  which us of atoms made up position and movement
tricity through the use turbines  convert of protons and neu-
of solar photovoltaic the kinetic energy trons.

K

Bristles that absorb light and The nuclear reactor is one of the most impor ant parts of the project

13-Agriculture

How to grow crops on Mars if we are to live on the

red planet ? e&
5

o pl: y
synthetic biology to develop crops dedicated to Mars.

Scientists propose several points of view, the
most important of which are: i%’

The use of mi

human secr

b

as a source of food on Mars. (Example: Conversion of
food)

Use of hydrophotovoltaic and controlled ecosystems

Using advanced synthetic biology to improve the potential performance of
plant life on Mars

The researchers studied nine crop plants:

Lactuce:ics besns, green pess: T T T GeT

2 R @ & O

convert it into energy

the
Wwork on melting the ice underground to produce water

Main Laboratory
Vertical connection element
Entrance And a small lab

- Vertical connection element

Nuclear Activator and Small
Laboratory

plants are able from the outside, providing
e e E e S

Hydroponics

2

jater is a suitable system for recycling plant ferti
water for growing plants in the absence of soilWith this system, 10
amount of crops can be produced in an open field and therefore

We can grow ground plants by exposing their roots only to mineral
solution

There is a section in the purification tower that
provides the following
. Remove and restore carbon di

2.Control the temperature and humidity
3. Dust removal, filtering and cleaning of filters
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14 -EXPANDABLE

Our Desin For The Mars Project Focuses On Creating A Sustainable, Expandable Habitat That Can

Easily Accommodate Future Growth And Development. We Propose The Idea Of A Village Unit That Can
Be Replicated Horizontally To Allow For Community Expansion. Each Village Unit Will Consist Of
Modular Living Spaces, Common Areas And Basic Amenities. The Design Includes Advanced Technologies
For Energy Generation, Waste Management And Food Production, Ensuring Self-sufficiency And
Reducing Dependence On External Resources. By Replicating These Modules, The Community Can
Easily Grow Organically, Adapting To The Needs And Requirements Of The Residents. This Design
Approach Ensures That The Infrastructure Can Be Easily Replicated, Reducing Construction Time
And Resources While Enhancing A Sense Of Community And Connectedness Among Residents.

EXPANSION STEPS

1.Cor i The ity Living

2 Data Analysis: Analyze The Data Collected From The
Expa

Needed.

3 onsideri

Determine The Optimal Location For ge Units, labi

Space, Resource Availability, And Proximity To Existing Infrastructure.

4 Desi ineeri 2 its Following

Ensure That

Integrate With The Existing Infrastructure.

E , And Suppi Transporting

These Resources To Mars.

6 v To Support The Construction

Process For lage i Machinery, And Storage

Facilities For Materials.

7.Monitoring And Establish A System ing The d Condition Of
Units Utilties, And Systemns To Ensure

Their Continued Functionality And Sustainabilty.

By And Planning For  The Prdject Can

The Growth And D The C M
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15-OUR CENTER IS ON THE MOON

The center on the Moon, the village on Mars, and the control and monitoring units for supplies from Earth are all
part of a larger system known as the Interplanetary Supply Chain Network. This network enables the transportation,
control, and monitoring of supplies and resources between Earth, the Moon, and Mars.

1-Here's how the different elements are connected:

1 Conter on the Moors The certeron nand "
thevikege on nemiptoring it on Eacth

2 i v ftiedosioned

e e e e T . '

3

o s s ceter the vilage on M:

and monitoring of supplies.

The communication these allows for efficient coordination and management of the supply
chain. Here's how it works: = /‘

1.5uppl i Th | lyze d Moon lage s food, water,

', and fuel rates.

Earth, the center on the M

>
3. Monitoring: D y
Thi 9 d health status.
4 Suppl Moon or the village on M The
the needs of jentists, and
5. Feedback. onthe Moon

By establishing this interconnected system, the center on the Moon, the village on Mars, and the control and monitoring units on Earth work together to ensure the smooth flow of
supplies and resources between these celestial bodies, This collaboration supports the exploration and colonization efforts in space by ensuring that essential provisions are delivered
to the village on Mars from Earth, and any necessary monitoring and control measures are in place.
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