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1.0 Executive Summary

Whenever one speaks of life outside Earth, the common man and Astronauts would first think of
Mars. The thought of other living and intelligent beings was a topic of consideration for many fictionaboks.
The first space probe to orbit around Mars was the Mariner 9 launched in 1971. After that there have been
many missions sent to Mars to find out more about it.

In response to the request sent by the Foundation Society, we at Northdonning Heedwgalésent the
proposal for ' _2 %3 ! whith shall satisfy them by fulfilling all their requirements. In view with the
foundation society, we agree that Aresam is going to be the most ambitious project that will be taken up by
the Foundation Society.

Mars is the next heavenly body known to have similar conditions to that of Earth. It has a vast
collection of minerals equal to that of earth. Its moons Phobos and Deimos also have a vast collection of
minerals. Recognizing the complicity of the prect, we have decided the Apoapsis and Periapsis of our
settlement around Mars. Aresam will act as a Gateway to Mars, as many exploration missions will be sent to
the surface of Mars from Aresam.

The structure of our settlement is stable consisting of &entral Cylinder, two Torii and a new special
feature called the Moibius Tube. This tube will be helpful for the internal transport free of fuel with the use of
the Centrifugal Force generated as the structure rotates. The docking stations allow us to deckre ships so
that the supplies which we receive will not be interrupted. There will also be a communication hemisphere to
enhance better communication in Aresam. The construction is going to be done in 6 phases. We will launch
the first part of our settlement from the moon so that the cost of propulsion systems would be less.

The internal community designs give the residents full comfort and the Earth like conditions help
them in adjusting to our settlement. Our training centre in Aresam will train
people to adjust to Mars like conditions so that they get used to it when
they go on Mars. All the solutions and answers developed by us at
Northdonning Heedwell are purely based on Reality and Fact and not mere
Fiction.

The advantages and new addibns of our proposal are:
1 Faster and easier internal transport
1 We will be providing Natural Sunlight for the Day and Night Cycles
so that we can save electricity and also provide natural views of the
space and Mars
Proper Water facilities and Waste manageent in the communities
Water flowing through the pipes in the Moibius tube acts as major HYDERABAD
a source of Hydro electric power.
1 The waterfalls provided in the communities will provide a natural view, entertainment for the
residents, partly purify water by Aeraton and acts as a minor source of Hydro electric power
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about an hour. During this perod we will be using excess energy produced by Solar panels. Sodium
Halide lamps to provide Artificial Sunlight. Lead Cooled Fission Reactors are used in the case of
energy crisis
1 We will be using a special material called Rect to build houses which can & reused without
wastage
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of Hybrid Tree, Butterfly, Honeycomb and Bus Networkings
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Shorthand Notations
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2.0. Introduction
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balance for luxurious life and economic prosperity. The sdement will be a safe and pleasant place that will
host 20,000 full time residents and 500 transit residents. It will be fully proficient in order to enable the
residents to have natural views of Mars and the space outside. We are providing conditions @ese as
possible to that of earth, in order for the people to be able to perform activities in normal conditions. Unlike
other settlements, Aresam is also enhanced with a design that optimizes its business operations, maximizing
not only the production of goods and resources but also integrates the production capabilities into the
everyday life of the colony.

We at NH have decided to build Aresam as a two torii structure keeping in mind the requirements given by
the Foundation Society. The outer rotating lépsoid torus will serve to accommodate residential
requirements. The inner ellipsoid torus will serve to accommodate the industrial and agricultural purposes.

2.1 External Configuration

2.1.1Description of the volumes used and areas allocated

Dimensions
Primary torus Secondary torus  Cylinder Docks

514 200 150 200
radius (m)

300 150 NA NA
radius(m)

NA NA 1500 80

0.94 0.94 0.94 0 (non rotating)
Gravity(N2) 9.8 3.5 Oto1l.4 0

9,069,261.45 3,422,322.51 1555714.29 352000.001

10

SOLAR PANELS Figure 2.0.

(@]

pal

(@]



Table 2.1.1.2 Description
Description

Central cylinder The central cylinder is mainly used for transportation, long tem docking and
storage of the materials required for the secondary torus. As the central cylinde
is also rotating, the gravity in the cylinder varies from the centre to its edge. Micr:
gravity is observed throughout the cylinder. We use air lock systems ifo
transportation within the cylinder. We will also be including a horticultural
section in the cylinder because fruits and vegetables grow faster and bigger
micro gravity areas.

Residential torus 'I"hi,s’to[u‘s i§ maiqu useg \fo[ tpe residentia[ purpose. j’his torus hqs Agr\avity
OEIi E1 AO OI OEAO 1T &£ AAOOGEB3O COAOEOU j
waste processors, and water storage tanks.

Industrial/agricultural This torus has got three floors with 100m vertical clearance.

torus This torus is used for agricultural and industrial purposes. Here we have a gravit
of 3.5N which is useful for both Industrial and Agricultural purposes. We have als
provided a community for the transit population in this torus so that they get used
to the Martian gravity

The docks are in the shape of a cylinder. The docks will be pressurized and Ac
rotating.

Moibius Tube The Moibius tube helps us with easier transport with the help of centrifugal forces
and with the minimal usage of energy. We arusing the Moibius tube to the highesi
extent in our settlement, so high that even the entertainment is provided to the
residents using the Moibius tube.

2.1.2 MATERIALSUSEDIN THESETTLEMENT

MATERIAL Purpose Part of  Thickness
construction

Titanium Used to add on to the most structural External 2m
components, hardest and most durable metals.

Aluminium Used in the various internal systems of Aresan Internal 1.5m
and is easily moldable.

RXF1 Used as protection against cosmic rays, sole External 2m
flare activity.

Super adobe Reduces radiation exposure, provides therma External 4m
insulation & protection from meteorites.

Carbon Nano tubes Used for providing strength. They will be Internal im
produced from tubular technology.

Copper ola[s[I[1\=l Used as a radiator and also for giving strength  External 0.9m

tube

Martian regolith Used for radiation shielding and also for interior External and 2m
finishing. Internal

Poly e=1ohEI-M Used as a good shield against debris and als External 5m

thermo plastic used as a window.

Polymer GISEIE=M Covering of windows. External 2m

liquid crystal device

Super black Used for radiation shielding. External 0.4m

Used as a good radiation shield and is als External 2m
impact resistant.

Demron Easily synthesized also used as a radiatio External 1m
shield. Provides strength to the structure.

Used for internal construction Internal NA

Used for debris shielding. External im
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Against debris and meteorie. External 1.5m
Used for providing sunlight Internal NA
Used for internal construction Internal NA
Used for internal construction Internal NA
26 2m

2.1.3 Artificial gravity: A gravity of 9.8N, similar to that available on the earth is achieved through rotation
in the residential torus. This magnitude has been chosen because it would be the most comfortable for the
residents.

The gravity of the inner torus must be equal to that of the

Martian surface. We are providing a ammunity in this torus for 0.94 RPM

those who will be going to the Martian surface so that they can I L R e 1010.56m

get used to that gravity.

This would have several advantages, some of them being:

I Ultimate mass production processes for commercial
products on Mars can be initiallytried and stabilized in this
torus.

I Scientists, engineers, and also the tourists who will be
visiting the Martian surface will be accommodated in this
torus.

1 If at all any life is found on Mars its study would be
convenient if the test labs were locatedr the same gravity
where it was found.

As mentioned earlier, artificial gravity is produced by rotating (Rsadu_Js 9f (r:]yllrg:dcle_r d (1)510 TN
the torii. Immediately after the construction is complete four el I s EhlIneler =

propellers are attached to the torus at an equal distance between them. These would thtuhe torii into the
necessary rate of rotation. As there is no opposing force in space, the rotation would ideally continue forever.

centre of the cylinder

9.8N
centre of the cylinder

Third floor(agriculture 1.5N
Second fbor(industries 2.5N

First floor(industries, transit R\
community) (Martian

gravity)

2.1.4 Structural interface between rotating and non
rotating sections

We the engineers of NH have decided not totate the docking
station since there will be difficulty in landing the spaceships.
For this purpose we have decided to use an innovative idea of
using ball bearings between the cylinder and the docking
station. These ball bearings prevent the docking stamn from
rotating even though it is in contact with the cylinder. This is
to facilitate easy landing of space ships and extra settlement
vehicles. The cylinder also provides stability for the docking
station.

2.1.5 Shielding: Radiation is one ofthemare AUAOAO 1T £ OPAAAS8 3AEZAOU 1T &£ 100
priority at NH. The materials that are used for shielding the settlement from radiation as well as debris are
mentioned in the table 2.1.2.1, with such extensive shielding NH is confidertat major hazards of space
habitation would be kept well under control.

Figure 2.1.4..

MAGETICBAL
BEARINGS

central cylinder

2.1.6 Pressurized and non pressurized . Figure 2.1.7.1
sections: We will be providing a pressure of 1 ‘ MalbliisTobe
atm throughout the settlement so that all the Escape Vent's Building \

areas are accessible by the people.

2.1.7 Escape \ents: In case of an emergency,
people from the communities can reach the ralil
station using the internal mono rail and

proceed to the docks using the mono rail in the
Moibius tube. In a major emergency, four vents
are provided at equal intervals to evacuat

Pipe to the entrance
= B of the escape vent
| Escape Capsule

Holds for the Escape
Capsule

Ne——  Exitfromthe
| settlement



1600 people each at a time. These vents are conveniently placed beside the rail station.

2.1.8 Isolation of volumes:

In case of emergencies different parts of tfsettiement can be isolated automatically with the digitally
controlled shutters provided at various points without affecting
access to escape vents. There are 56 shutters in the figure 2.1.8.1
marked in red. Using this different part of the residential area,
industrial area, and agricultural area can be isolated. The cylinder,
the agricultural and industrial and residential torii can also be
isolated

2.2 Internal Arrangement:

The key to efficient operations of any city is its planning. At NH we
have a unique style of community planning.

2.2.1 Area allocation of Residential Torus

The dimension of the residential torus has been decided taking
several factors into consideration. The habitable land i.e. the down surfaces for construction would be on a
flat strip, placed in the centre of the primary torus. The total down surface is divided into 4qual
communities. The area of the total residential area is 3.5 KinThis area has been divided into 4 equal
communities and a large open space in each community for the future expansion of the settlement.

Figure 2.1.8.

Figure 2.2.3.1
0.39 ®governance H park
M offices H forests
051  @commercial i mall
0.11 H hospital M school

i transient houses® stadium

i water storage & moibious tul
& mono rail M residences
L1 open places M entertainme

2.2.2 Area allocation of Industrial/Agricultu  ral Torus:

The inner torus is mainly used for agricultural and industrial purposes. The total area required for industrie,gigure 204
is 1.44kn? and the total area required for agriculture is 1.41km. In
this total area of2.85 km?, we have provided a few houses so that the
people going from Aresam to Argonom can be accommodated there.
2.2.3: (Refer after 2.5.4)

2.2.4 Vertical Clearance: The vertical clearance in our settlement at
various places is shown in the figure 2.2.1.

2.3 Construction Sequence:

Stage 1:In this stage of construction, the cylinder is constructed
partially on the lunar base and then it is launched into the orbit. The
propellers are attached to the bottom of the first phase. This helps the
cylinder in the linear motion. It stores the material for future
construction.

Stage 2: The docking ports are constructed in order to facilitate transportation to Aresam especially for
materials and machinery. The communication hemisphere is also constructed inishstage to facilitate the
communication between earth and the other settlements.

Stage 3: The reflectors are constructed in this stage so that while constructing the other parts of the
settlement it reflects the light. The nuclear reactor is also constried in this stage. This will be the primary
source for energy until the solar panels are built. After the solar panels are built the reactor acts as a backup
energy source.

Stage 4: The two Moibius Tube are constructed in order for transportation and for gpporting the torii. The
MOIBIUS TUBE is built first as it helps in transportation of materials and also supports the two torii that will
be constructed. It also helps in building the solar panels and other structures.

150 m

150 m

100m

100 m

150 m

12m
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Stage 5:The industrial torus is built after the solar panels are built. This is the main manufacturing unit for
our settlement. It is built for the convenient refining of the materials used for the construction of the
residential torus. We will use detachable lon and Magnetic Beam thrustefer rotating the settlement. The
artificial gravity generated will be helpful for the Industrial and Agricultural sectors.

Stage 6: The solar panels will be placed in this stage to facilitate the production of electricity. This will be
helpful as it will be used for supplying the entire settlement with power.

Stage 7:In this phase the residential torus is built with the windows. The thrusters are placed on this torus.
With the completion of this stage the settlement will be complete and will be ready toe inhabited by people.

: Phase 4
Phase 1 Phase 2 Phase 3 €
A )

Phase 5

Phase 7
Phase 6

2.4 Future expansion:

| OAOAI 60 A@EOOEI ¢ ZEAAOOOAOG AAT AAOGEI U EAT AT A AQEOOET ¢
commercially profitable centre, the movement of goods and passengenould increase in the future. As the

population increases the expansion of the settlement has to be done .This expansion demands improved

facilities at Aresam in two major categories:1) increase in the number of docking ports

2) Expansion of some are#o accommodate the people.

Some areas have specifically been left for increased residential requirements in the future. The population of

Aresam increases by 3000 for every 40 years. The open spaces that have been left occupy a 33.43 % of the

area of theresidential torus. This open place will be used in the form of gardens till the expansion starts. For

further information refer human factors.

The settlement is also going to be a very crucial part for the construction of Astoria in the asteroid belt.

2.5 Pre-Fabricated Base:

The prefabricated base will be constructed at Aresam and it will be
kept in a container of dimensions 9m in length, 4 m in breadth and
height. We at NH have decided that the structure of the pifabricated
base will be in the formof a capsule. This capsule is simply a cylinder
with two hemispheres at both ends. We at NH have selected this
structure as there is more space since there will be no acute angles.
2.5.1 Stacking Procedures:

The capsule in the container will store macimery and other materials
which are required for mining, research work and it will also carry
some Arement walls so that they can be placed in the capsule to form rooms. These walls will be folded and
placed inside the capsule. The cushioning material whicis filled between the capsule and the container
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