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SkyHarvest is a survival axis for
the World, o bond between the
sky and earth. It will be copable
of generating the Worlds
energy needs and producing oll
the population's nutritional
requirements through zero
gravity farming in 2100. It will
help resolve the three greatest
crises focing Humankind -
Population, Food and Energy.
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CRISIS 2100

POPULATION
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Word populaton, 1950-2190
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The Workd popdafion & expecied fo reach 10 billion by 29100 Most growh will
OCOLY In regions Mot cre NOw in Mee noscant stogas of caveopmant. In Asia,
Alico ond Inda ‘mego-cities [Omilion+ ) ond lorger hyper-cities [20milion )
will davelop. By 2100, globol ¥te-axpachoncy 00 wil ncrecsa from 75-82
yoors

Overpopuicton ccours whan tha number of people iving on 'ond excesd e
WOUNSNg resaurces 10 silain them, By ™ slondord, mony nofions ore
areody overpopuiated The ncreasing Wora populofion is ropsdly usng up e
EOrits resources ond s ability o cary on ever-increcsing omount of pecple
If wa continue %0 consume o mscurces faster thon thay can be reproduced
Humonkind will ceaws o exist
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FOOD
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To feed everyone, the works will need o 100% mome food by

290, when the world population Is expacted fo hit 10 billon,

15 1he sorth surning out of foodT By 2100, he waorkd will reed o fesd 10 bilion
poople. Recant predictions ciaim ot globdl food production will neac %
dotie in size 10 ovoid cotasiroptic food-tnerioges. I & of he kst 11 years,
Humonking hos consumed more food than @ has produced. i1t is o seal Duffer
from previous yecrs Ihal hos heiped avad @ hunger colasirophe. Several
foctors play thalr port in the cnss. Chmate chonge is affecing whera food con
be grown. Unpredicicbie weather poterms are Yiggering foads and droughils,
Lond domaged vough polition & ess productive reducing the omount of
orops. O ferlie lopsol b Yowly dsappedring.

ENERGY

Energy Use by Sorcs
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The Workd is withaut doulty rurning ot of eneegy. Projaclions estimale ot
Wources cepletng by 2085 This remains e main souce of confic! on he
globe at scch Notion e %0 guasandes iM fulure By securng on unintomupled
energy supply for condinued fechnologicol progress. Waehaut enargy there s
no progeis,. noihing moves, Soon ofler, we con expect! the foll of o
oconomias, mass unemploymend, nfrastruchure breckcowns ond Umaledy
fomines and folol sydlem coliapse

Aimost ol Indusirial output depends on ol If s e key driver of tha economy,
its production 5 declining and e Earths Sopogrophy is being brutaly
domoged In © ssorch for odditonal resources. With the theeol of nucieor
onergy on our emvironmend, oon wo sHil fake our use of energy for gronted]
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ENERGY
FOGD

ENERGY REQUIREMENTS

The cromed-out figure of 8 cubic kilometres of ol is an estimate for the tofal
energy requirements for 0 population of 10 bilion for one yeor. The figure
cdjozent is the number of Gigowatt hours [BaH) thot # & possibie to cbtain
" (10X from this volume of oll. The fing! figure shows the folol amcund of surfoce area

reguirad fo gensrabe on equal amount of energy usng curent sokx Sechndiogdy.
R — M‘;ommﬂmz of swrface oo required fo produce ax SAute enegy
Neacs & | f
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FOOD REQUIREMENTS

The dogram of the fop left shows he ncrease In population between 2012
ond 2100. The figure of 8757 megatons is the totol weight of food products
requited fo feed a 10 billon werld population for one yeor, Food has been
divided info three mojor fo0d groups, prodein - corbohydrote - and vitomins
(Incl. five and minerals). The required quantity of soch food group is then
orsiaied into o seres of products and the omount of srfooe orea required fo
grow tham. The findl figure shown |s the foldl amount of required surfoce area
in blometes squared for ol food groups combined. Currantly, Bw required
oMot of 9Xtocs orea for tolal forming is 400,580km2.
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Counterweight

& SPACE ELEVATOR

In ezcaping fiom gravity, Humonking has alwoys created novel lechnoiogies.
Dur interes! in leaving the surface of the Earth - freely ond when we decide -
has crystdfisad inlo he idea of 1he poce devoler.

Center of mass It was firthur C. Clork who fiest poputarized Ifs use. The spoce elevator wil give

for sysfem Ut occeis 10 '9oce’ ond its resauroes daily. It will remcin in geosynctvonous ortsl

Y avove Earth, anchosad af e aquator. A counterweight of Its cpposite and wil
(above geostationary level) we the planet's rolational mevement 1o fight gravity, keeping the cabies attoch-
Ing it to e Eorth n tension. Elevator cars will then travel glong nbbon-dke
cobies fonrying corgo and penornel bock and forth from e plonet’s wurfoce,
The spoce elevoior will moke the cost of farying objects into space competitve.
Cumently, o ‘jelliner offers o Mg of cboul $1/pound ond rockels abaut

$10.000/ pound. The spoce elevotar wil cim for $10 par pound cliowing o viabie
spoce-based eoonomy,
':‘L";,:";’ :’“l-( 'J'y C"t’ ' .................
g A o

Humarkind has on inbult urge % push boundanes. Verticel expioration nlo
wooe remains the mast epic odvenfure ever underiaken. Ssaching beyord
the Eorth defines us. Since danding uxight, we have aways been nlenssted
N e heovers. Pushing beyord our imitations has clways given us our grect-
@51 sanse of ocrvement. It i5 with s atitude ot we con explore the imirs
of cur Earth and up into space.

Now when focing o greales! cdomy Humarking mus! wok with ©
CONGIONCY Of PUPOosSa, SLPaSING Indepandent Kaas onNd 1ascurcas and work-
ng togethar lowands higher godls, By doing 30, we will be able to achiove
whot no-ona alse hos done before. We can then pass our succassiul knowl-
odge on o fulire generclions. They will iake-up ther new chollenges Duking
on our achisvements. This s the Iimpuka behind our swvoluton. With ths
ottitude we wil endure




SPACE ELEVATOR

In escaping from gravity, Humankind has always created novel technologies.|
Our interest in leaving the surface of the Earth - freely and when we decide -
has crystalised into the idea of the space elevator.

It was Arthur C. Clark who first popularized its use. The space elevator will give
us access to 'space’ and its resources daily. It will remain in geosynchronous orbit
above Earth, anchored at the equator. A counterweight at its opposite end will
use the planet's rotational movement to fight gravity, keeping the cables attach-
ing it to the Earth in tension. Elevator cars will then travel along ribbon-like
cables ferrying cargo and personnel back and forth from the planet's surface.
The space elevator will make the cost of ferrying objects into space competitive.
Currently, a 'jefliner’ offers a trip of about $1/pound and rockets about

$10,000/pound. The space elevator will aim for $10 per pound allowing a viable
space-based economy.
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EGUATOR

potential area

HUNGER MAP 2011

The poce slevator glows us 10 dreom of admos! infinite verticalty, Eoch
horzondal crisis locoted on Earth con Sna 1S vartical solution on the spoce
olovaicr, The Tyee crites shown here oro all bosed on srfece oo,
Poputafsion, Food-shorfoge ond Energy need surfoce areg, one o live, ore
0 grow ond one o gererale. The giodbdd maps cloaty pinv-poinl whate
these World problems appeor

The first globol dogram (top-left) is the wordd hunger mop for 2011
depicts Africo, Indo ond For BEa! Adon regions o5 hoving e highes!
axpected wvel of hunger now and in the expected future. Thase areos
will s iequire the highest guaniity of food for stabilzotion

POPULATION DENSITY MAP 2011

The second gobal Gogrom (lop-middie] depicts the work! popuiation
dansity for the yaar 2011 It cleaty shows ot widespraad Increases shouka
be expected o occur in Ririco, India ond the For Eosten parts of Asia. Ths
will be due 10 ropd Lrbonizaton patterns that wil Ingger the Sevelopment
In these continents of ‘'mega’ and hyper’ cities. Within the next 00 yeors,
the capitcls of these coundries ane expectad 1o hause popAahons In oxcess
of J0mdlion inhcbtornts

ENERGY CONSUMPTION MAP 2010

The third global dlogram (fop-right ) revects the levesls of erengy consumption
by country for the year 2010. With the exception of central South Rmerico,
the sironged! Increases In énérgy cansumpiion aré vistie in Afoa, Inda
ond the Ecsiom rogiors of the wordd. The domond of enorgy in thozo
Gaveioning regions s expacied o greally incraase as off 25 notiors make
on attempt o reoch $hor full physical and economic doveolopment

ATMOSPHERE AND GEOLOGY

The fourth dogram depicts oftmospherc ond geclogical concerns. The
‘caricles force’ [zero of the equator and increcsing fowards the North ond
Sauth poles) helps siablise weather aiong e equator. R fechonic hieot
fiom plate movemen! oo be ovolded if cordinuction occurs egquidisiont
fiom foull-lnes

The main mop # on ovediay of Hunger, Population ond Energy maps. Darbes!
COOUrs Show 1egons Iha! would most Denaff froem o close proximty 1o
SkyHorvest. The seas of South Eost Aiio emerge o1 on dedal orea for
CONSTUCHON, IN QOATIoN, M@ SUToUNANgG CouNinas ond har peopie hove
o sthreng histery of rods and o good export mervalty, When married, ol
these ponts prowios o stong logic Tor on ASONc ocaton for the spaca
slevalor's onchoring isionds
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main station

local shipping terminal immigration facilities




+5 km

carbon-nanotube ribbons
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capacity :2,000 people
speed :max. 700 km/h
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200 000

COLONIES

SPACE STATION AND COLONY

At SkyHorvest colonies ae equpped

for long-form seftioment. There are
man ond 'ab’ colories dkm ond 2km
N dometer. Netted In eoch odlony =
o spoce siation hal octs as transport
b for vertcal movement.  Their

plotforms  alows  infercharge of

persormnel corgo ond crops, Yo ond
from Al destingtons along the pooco
elevator and bock to Earth. dem wide
coloryes of af 0000Kkm 35000km
ordd 60000tm and conton 40000
rhobilonts. The 2Zkm colonies ore

spaced overy 10000 km ond hold

20000 irbobidonts. Jousrwy fime
between orper colories fokes S0 hours
| 2days ) Yo complete. ourreys betwoeen
oAl poce satiors also fake S0hours
LZcays) Yo complete. The SkyHorvest
lotal pepulation s 200,000.

120,000
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SPACE FARM

The SkyHorvest spoce fom Iokes Thek location N ero-govity - reess for o fulure World population . -

ogrioutiure ‘off-Eorth’. Eoch fpoce cllows of their surfoces 1o be freed for  Addiional aufoce areo con oosly beo

form & 0 dedicoted enwionment for  farming, Ther foomabie srfoce area is  mode avoilobie for Ly food produc-

Ihe cphmzed gowih of cropa. Eoch  Jkmi. Feadng on estimated 10 billon  ton undl The madmum  surfocte-a'ed

forr-shopod spoce form has o mimored populabon meguires o0 Yool srfooe  figure for farming is reached This Sgure

win ONg logether thay St reios  orea of 400 980Km2. This surfoce arsa 1S 155 00002 aporoocenaiely’ four Himes
FOOD

PRODUCTS

-~ Aornntor of 2 Ficent e wi wfisfy bansic rutntona 2100 reqroments
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90 000

21000

12 000

35 000

space membrane

planting substrate

mist irrigation system

main structural
support system

mist irrigafion system

planting substrate

space membrane

harvesting circulation

spinal ring

F»-IM
lmlr space elevator

harvesting circulation
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400980

90 000

12 000
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FARM
AREA

Area per face:
éo 7 0.785 «w

over all area in one layer (4 face):

3 km’

MINIMUM capacity MAXIMUM capacity

g Overall area of farm

400,980

Number of layers:

133,660

Overall area of farm

1,875,000

Number of layers:

625,000

layers layers



© . ® ° {9 an



HARVEST

|
— g -
——— s e Bl Ba
‘ -

\
L

EP8ES Py
Bif ae!
m u‘m g =
o mwwmm
ﬁNWV.Dk
ke, 2 mn
- mwwu.ﬂ
pEgigk?
SIM
3 mmMMﬁ
ivgE¥RS
..Cnu
Ppgdls
SEREFRGE
i

em S _
ON.A m.mr
$2¢ i
s Ep. 3
mwnm,mmw
IS EY
132 & WW
DW!M,
Eepiitst
c28%8%85€£53%
IR 3, -
m“mmmmmw
mmeMwMM
T
25 fsggel
BEEEC3Eo
§235c9f g
5288553
£5reigd
< _W w"m mﬂm M ” o

®
0
[ ]
: 3
®
Tﬂ
9
35
@b
FARM
AREAR

¢ s 9 3 g
o O
- o o Lo o)
o : Te 7 T | O
~ ™ - o -
< | O - & [.O
N A




47070 T

e
‘. L4 . - » - -

- _

90 410

400980

FARM
AREA



SOLAR
AREAR

SOLAR FARM
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Solr farms begin 10,000km cbove
torth Thoy ooliact o cimost
wnindernupted flow of solor rodofon
Ihit enegy 8 horemtied bock %o
Eorth for dabibution Solor ponels
SUToUNnd e Ostermos! ea0es of &och
spoce fam. The minimum solcr pone

CONNIQATION DrOA0Es B 7176405 GwH

BwH,  the

iguration alreody

axcoads regQuremants seven fimed

oy - maximum sSuUrsce e
configuration produces 753020 000
SwH, o figue considered beyord

MECESUly. NOVONCEs IN SO0 -a1TGancy

increose performonce by o fodlor of
fen Sifucthed oOufude of Eorihs
agimoiphere, e ponels perfoemoroe
INCre0ss by a further facior of ten. [59)

With solor ponels situated oufsde

EONMhs almosgivirs, expisure tims
increcses from 4 - ¥ ..,..‘.‘.-‘.,.;
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~Earth Homing Your Mars Life~

MARS TERRAFORMING and SETTLEMENT PROJECT
Implimentation phase

settlement phase

ik
‘- i
(L] '{(
i e i
, S i i} 4
Extensmn and Infra Improvement of Habitat Unite | il
: 1 T il
3 ! P I
= - : l i
Constnuctlon and Environmental Improvement
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Grounding and Setting up pre- mstalled Hab|tat Unlt‘
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and Soiling
; —
| L} |
1 1 \
o Mission05 Health care and Farming
i :
T 0 RY Mission06 Farming and Resource Mining
MTSP (Mars Terraforming and Settlement Project) is the most ambitious MTSP is divided two phases. First phase is called “Implementation Phase”
frontier project in human history. The idea of this MTSP is to bring Mankind and second one is named “Settlement Phase.
to Mars and settle them down safe and healthy. It is planned to be
. completed by 2088 for turning Mars into “Earth Homing" colony for human The “Implementation Phase” is going to be completed by well-trained crew
Il |I'l' being. This colony has to realize self-sustain environment with minimum within 6 Missions from 2033 to 2057 for installing habitable units, basic = | :
oy re&seurce supply from Earth. 40% of food has to be grown locally, 80% of air infrastructure, transportation, farming soil and energy solution. It makes }v, 1
L and water supply from recycling and percolation system, and 100% of easier access to Mars for non-trained settlers in “Settlement Phase” in the St ,
energy resource production on Mars. In terms of achieving this big project, end. Each Mission in first phase is scheduled 31 months long period.

. . JACQUES ROUGERIE FOUNDATION
1 B INSTITUT DE FRANCE
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ALOXYGEN

~Earth Homing Your Mars Life~

It had occurred a mysterious symptom of suffocation during the
project on Mars. Mission4 is about journeying towards to Mars for
solving this problem.

SuffoCation |
Many of the crews reported the suffocatioii"
environmental research didn't find any causs
According to the analysis through past three'
who work very hard under Ppressure, were '

team of their suffocation couldn’ t disco
mysterious phenomenon for many years.

feeling of oppressian in artificially contralled roa

circumstance, because our mental is not deslgned f

environment without nature for long time, since mankigd ne » fr

in human history. Existing Environmental Control and Ufe Support System is an
artificial process in closed environment which simply caused suffocatian.

Mission4 is now journeying towards to Mars for solving the problem
of suffocation. Their mission is scheduled 31 months long, from
departure to Mars until returning ta Earth. Duration of single trip
between two planets is about 8 months on Hohmann Transfer Orbit.
And 15 manths working mission on the surface of Mars.

JACQUES ROUGERIE FOUNDATION
INIT TUT DI MZANCE
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5L ofOxygen/day (human demands) you need 7.5 trees

ALGAE is Nutritious Food
— Protain % |
Vitamin '

Mineral

Amino Acid

DHA

Algae include plenty of Protein, Vitamin, Mineral,
Amino Acid and DHA.

—Protein Proportion

' | ¢
‘ YA o
_ ! l

50% 20%

ALGAE iS Rapld PrOliferating Organism A.sir_lgle cell of Algae will_ra.pidly multiply 64

within 1 week, and 8,192 within 2 weeks!

— 00 — 0000 {

NE, __ ® — 00 —_ 00 — 0000 { ﬁ;gv?/::lznbt:cii;s amount of protein almost 50% of
— 00 — 0000 | o -
— @ —— 00 — ALGAE is Bio-petroleum
! — 00 — 0000
— 00 — 0000 { Y _,4
— 00 — 0000 |
P . e . .’ " '.‘._[ The organic oil is for generating electricity in the
e N . — .. —_ .‘ .‘.‘ { future.
@€ ALGAE for Relaxation
¥ Day1 Day2 Day3 Day4 Day5 Dayb Green is simply a color of Earth that all crews are

missing on Mars.
JACQUES RO
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ALOXYGEN

~Earth Homing Your Mars Life~

MARS Organic Air Farming |

with micro eco system that produce Organic Oxygen.

ALOXYGEN, the mushroom shaped product is simply a closed incubator 0 !

. ALOXYGEN
. ~Barth Heming Your Mars Lite-

>

——
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? ALOXYGEN ~Earth Homing Your Mars Life~

MARS ORGANIC AIR FARMING

ALOXYGEN is an air server for Mars settler. It provides Earth quality
natural Organic fresh air for vitalizing people physically and mentally
in extreme environment on Mars. ALOXYGEN contains Algae incuba-
tor that generate Organic Oxygen by its photosynthesis.

The product is not only producing Oxygen, but also nutritious food,
bio-petroleum and compost for soiling. ALOXYGEN invites human to
complete algae micro eco system for gaining Carbon Dioxide from
human breath. And this eco system is going to be developed on terra-
forming program in the future.

Our trained crew, Dr. Alg Aethome, engineer and biologist, is one of the
7crews in Mission4 this time. His mission is to complete first phase of
ALOXYGEN installation before Christmas in 2046.

Once ALOXYGEN is installed, other crew members and settler can

own their own ALOXYGEN, therefore you can name them, maintain
them, take care of them, love their growth, and enjoy your own fresh
air. Rising your ALOXYGEN with temperature control, circulation and
feeding is one of the important activity that simply connect you to

“a life of Earth” that keep you healthy as human being.

1,600
! Oxgen
_ 1000L/day
\ l".\
’Q . ’)ﬁ'

~

30min/day

3,500

Algae Organic Eco System

photosynthesis

= ™
|__|'
=) k=
Future Eco System

T
% 9
TRD) (RS (R (R (R ‘ ,:-—-‘ ‘e
Ty i’ﬁf ifﬁ?? L8 2 . -

L D0 5 5 4

In 2088
1,300 ALOXYGENS support .
pressurized Biosphere Dome. ) _

o

JACQUES ROUGERIE FOUNDATION
INSTITUT DE FRANCE



ALOXYGEN  |Algae and Air Circulation

Algae produces 02during the day time on Photosynthesis Balloon
~Earth Homing Your Mars Life~

effectively and stomached into thermal incubator during the night time.

P e

= .

Photosynthesis

Sun

Wi

DAY Algae

Inflated langbag
keeps Algae on Air

Alg ae Sundish Incubator.

Intake CO2
from Mars atmosphere

® Algae
i 02 . 1
< C0,

Heating HT LED

Heating Organic natural air is stomached
for comfortable breathing ch Incubator by
on of langbag

ping warm
the night time. .

JACQUES ROUGERIE FOUNDATION
INSTITUT DE FRANCE

Breathable air 02
"--- lllllllllllll ‘..

‘-'---.ll lllllll .> ™
/ Breathed out air from human C (),




ALOXYGEN  10rgans and Function

Biomaterial is partially used in this product because of durability compare to
~Earth Homing Your Mars Life~

existing silicon based material. It is replaceable when the organs get older.

Anatomy S

e P ctlon

MIARRRRERITIT

3 Outlet Nozzle

Releasing CO2 from Mars

{dVent-Throat
Dual Ventilation system for
02 inlet and CO2 outlet

£ Actuator for lungbag

Pulse control system for
= e

Dinlet Grill_

Intake for Mars
atmosphere (C02)

©)Lungbag

Pneumatic controller for
Algae Incubator

W C0O2 Vesslel

ging CO2 from breathing
0 Algae Incubator

©Pouch Incubator

for Algae for night sleep

-
-

3 Air Intake Port

‘fonnect air-tube from Life
Support system

-~
-
.

QAlggéB_o rt

Activation Intai(e-fgr Algae
Socket injection  *

(3 Batter

Multi layered flexible solid
electrolyte battery pack

@02 Bio-Pump

Room for breathing air e ¥
storage and pumping system

(Heater

For Adjustment of breathing
air temperature

O Air -

) algae

e Energy JACQUES ROUGERIE FOUNDATION
INSTITUT DE FRANCE




Thermoelectric Generator (RTG) for heating system.

ALOXYGEN  |Energy System

~Earth Homing Your Mars Life~

ALOXYGEN is powered by solar cells for electricity and Radioisotope 0 I‘ ?

ALOXYGEN requires small amount of

electricity for making pulse to activate the

whole system, however it requires large

‘ ri amount of thermal energy, because of

> . keeping ideal temperature in cold weather on

Heater = AII' Pump Mars. RTG (Radioisotope Thermoelectric

Generator) provides 3500W ~ 4000W, for

25~30 ALOXYGENSs at the same time. Number

of solar film will generate 80kW for the first
installation.

Battery

RTG I Thermal Energy ’ Solar Flm I Electricity
(Radioisotope Thermal Energy) ‘ ‘

= |

HHE 1

JACQUES ROUGERIE FOUNDATIC

\q Y | [INSUTUT DE FRANGCE




ALOXYGEN

~Earth Homing Your Mars Life~

N

1: TRANSPORTATION: Carrying ALOXYGEN

to planting site by Spider construction robot. depth of 1500m.

e
pu———y ]
- 1
e

2: GROUNDING: Boring firm ground in the

Installation and Activation

3: CONSTRUCTIONT1: Positioning Main Mast verti-
cally into the ground hole and strengthen the base.

e |

Construction of ALOXYGEN is very simple, such as boring vertical and build

vertical. Apply Algae Socket which contains frozen Algae cell into Injection
Inlet of ALOXYGEN for activate this system.

i

4: CONSTRUCTION2: Attaching Incubator unit

5: ACTIVATION: Inject the Algae Socket into the
on top of the Main Mast.

body and defrost and activate photosynthesis.




The first phase of installation had been completed on Christmas in 2046.
The Gift from Santa Claus that year, was "Earth Homing” fresh Organic Air
for crew members of Mission4.

JACQUES ROUGERIE FOUNDATION
INSTITUT DE FRANCE
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