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ABSTRACT

The Mars planet conquest, is part of the human greatest dream. Men has always been an eye pointed to the
stars, and now it's possible to touch this dream. In this research work, I put together some useful information
that will be required for the red planet colonization. A great conceptualization work, and years of web navigation
was required, but like almost every research paper, it will be publicized without it's complete achievement.

Without entering the every details, there are the different phases for the colonization:

Preliminary design phase

Terrestrial test phases

Building and test of colonization vessels

Spacecrafts first wave departure

Landing of modules

Landing of Marsonautes

Building of first bases

Building and development of colonization infrastructures

Beginning of the colonization, by sending Marsonautes every 2 years
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All the phases will be treated in this book, and I will add my own fantasy touch for the future of Mars. Mars
is not like Earth, the life on this planet will never be the same that on our origin planet. But there is some
motivation to establish our self on it:

I Surpassing oneself
II.  Security of all the nations and life
ITI. First step to elsewhere
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russian module statistics
CO2 retreive 40-120 L/hour
260 — 330 watts

20 milhour
14 ghour
lifecycle

I projected a 500 W system (very preliminary), Lithium-ion battery and an
external input power. We can see the image with the system in the ISS. We also need
some liquid water reserve (very few), and for security reasons, Lithium oxide
cartridge with a 24 hours capacity. You should notice than the image module is for 3-6
persons, so the individual unit will be smaller.

Reference 1:

The Vozdukh system can be divided into three parts: the preliminary purification
unit (bri0), a heat exchanger unit (bT), and an atmosphere purification unit (bOA).
This system consists of three molecular sieve beds, two desiccant beds, two electrical : s
heating units, an air-to-air heat exchanger, an air-to-liquid heat exchanger, a vacuum pump, eight valves, and a
fan. The desiccant material is silica gel. Carbon dioxide is removed from the atmosphere by molecular sieves,
consisting of Zeolite, a solid porous adsorbent material. The operation of the molecular sieves is based on capillary
action. CO2 adsorption efficiency depends on the air flow rate, absorption and dis-absorption cycle duration and CO2
concentration in the atmosphere. Once saturated, the Zeolite is regenerated by exposing the bed to vacuum.

Regeneration of the silica-gel occurs when the hot, dry air vaporizes the water stored in the desiccant bed
(OC-2). This process humidifies and cools the air which is then returned into the atmosphere of the SM.

The CO2-saturated zeolite (TTTT-2) is regenerated by exposing the bed to vacuum via valve (BBK-2) while
vacuum valves (ABK-2 and ABK-COA) are open. The pressure differential causes the zeolite to release the
adsorbed carbon dioxide, thereby regenerating it.

This technology, from the ISS program, tested on a long period, will be great asset for the Mars
colonization process. Adding a vacuum pump will be necessary to counter the effect of CO2 partial pressure of
Mars atmosphere.
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MODULATED LANDING PHASE CONCEPT

For a question of cost and security, the landing of the materials in the form of
build able modules will be required. Maybe that the very first step should be made of
more massive structures, that will land by themselves, but for the most it will be by
separate part to be assembled. We could cite two methods that has be proven to be
efficient, the parachutes and balloons, or the retro rockets of the Phoenix. With a
mass of 350 kg, the demonstration of this method was a great success. With the lack
of atmosphere, on Mars, we will have to choose between one of them.

A successful and efficient landing, will consisting of the good choice of the
amount of mass consecrated to the softness of the landing itself. No need to give the
same way to personnel or aluminum plates. The cost difference between the two
methods will be relatively low, then I think it will be preferable to use the balloons,
for the most of the job, because it look safer :)

The past missions where launched from only one spacecraft, but the massive
landing that will occur in there is going to be different. The material, will be sent by
single spacecraft maybe up to six years before the D-Date, but the Marsonauts will
be launched from the orbit of Mars. Let's hoping for good precision...

The majors advantages will be:

Limitations about the scale of the parachutes, will be lifted

Almost flexible, base position, with the possibility of moving light parts away

Better use of dimensional space in the spacecrafts

Better cost efficiency, for the overall operations

The lost of one part, doesn't imply the lost of an entire module

The numbers of shipment, will increase the strength of the operations mathematical statistic
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The majors disadvantages will be:

Assembly required

Energy is required for assembly

Marsonautes will need life support during the assembly
Marsonautes could have landed far away from each other
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Step-2: The different parts will be welded together with this machine :) or manually :(
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ASSEMBLY DETAILS

I. Following the computer and specialists analysis: Statement to where the specific location of the main
complex will be. Each shipment will have it's own transponder, and some an emitter, so we will be aware of
the situation before we leave Earth. For economic purpose, the power of those emitter will be hierarchic.
The premium satellite network (see the budget), will be of great use. One option will be to send relay
balloons, once ready to retrieve data.

IT. Building of the recuperation procedure:

1) Energy
o Nuclear reactor, needed for welding of the module
o (as turbines, needed for welding too
o And, or, Pu-238 reactor with limited power, for the initial needs. (Pu-238 : 1.5 kg/year USA ftotal

production)

o And, or, batteries, it's a limited solution, because welding require a lot of energy
o Conductor

2) Life support
o Marsonautes could have 4 hours of supply, with an one hour reserve
o We need Oxygen to compensate for CO2 loss
o One bottle of 50 grams could hold 30 minutes

3) Food supply
o  Water, within few hours
o Food, within 12 hours

4) Temporary shelter
o within 12 hours

5) The main complex and it's structure
o 24-36 hours

6) Truck-1 (First priority, if someone is lost...)
o Depending on concept o be use, one hour of assembly: more or less with monetary cost
o Fully battery working

ITT. Recuperation of parts:

1) Base tools:
= Suction cup, to transport material without bending our self
= Telescopic arm, for positioning suction cup and displace parts
» Magnets and ropes, same thing

2) Work method
= TIn team of three, if one is hurt, the second will help him, and the third will ask for some help
= TIn team, again

IV. Structure assembly :
o Prepare the assembly manually
o Installing the welding arms
o  Watch carefully
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The telescopic screw, very useful thing, if you don't want to displace 100 tons of ice :)
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weight & strenght
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Caractéristiques de I' SSME

= F
P Ogxg
F:mxa

: Impulsion spécifique (s)

: Force (N)

: Masse carburant par seconde (kg/s)
: Constante de gravitation terrestre

: Masse (kg)

: Accélération (m/s?)










Displacement Magnitude
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Displacement Magnitude
.B6EE-06
.549E-06
.23E-D6
.912E-06
.593E-06
Z5% 100 000 X
.S59E-07
L373E-07
.186E-07

0.025

Displacement Magnitude
.09138
.08122
.07107

.06092
.05077
04061 65 X
.03046

.02031
.0101S5










Van Allen Belts

The inner baelt, mainly of {
The outer balt consists mainly of electrons.
hitp:len.wikipedia.org/wiki/Van Allen radiation belt

Data from the Van Allen Probes lon Composition Exga([mlnl (RBSPICE) on board each
of the twin spacecraft orbiting Earth revealed that the highly energized populmnl':n of
iy : - d t

elect of 1 ner raclin is into very
rasamble slanted zebra stripe
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Spécifications techniques

Tableau de la consommation de O, (Gaz) par marsonaute
Litre par jour O,] Fraction quotidienne | 02 relatif (L)

Total : 1,089







“If you want to keep a secret,
you must also hide it from yourself..”
George Orwell
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