Group 1

Andrea Cascaval

Zita Molnar

Mattia Roggia

Puck Swildens
Evanthia-Maria Vassi
Koen Weber

ﬂ..,.r..rh_

1:1 Interactive
Architecture Prototype

f. Henriette Bier
in Hidding

TU Delft
Q3 2025



Research background

Mars Oasis Group 1 1:1 Interactive Architecture Prototype Q3 2025



Site selection
rcadia Planitia

05'E

90°E
260 E 2355 D"%\ g
°E ) o 280° (75"
100° 265°E 270°E 275°E d
(00W)  (gsoy) (30°W) (85°W) (80"

Y
, Pindus
< Mons

Thotus

» Chatturat

260°F (100°1y)

3 o g o e T
265°E (95°w) 270°E (90°W) 275°E (85°W) L%:“-
B
Elevations above 9000 meters B : “ : = - t
| % :

-8200 Minimum found only on the larger volcanos. 21229 Maximum

Elevation in meters

Arcadia, MC-3

Lambert Conformal Conic Projection

Topographic Map of Arcadia Quadrangle Gullies and glacier, as seen by HiRISE

Mars Oasis 1:1 Interactive Architecture Prototype




Life Support System

Food Production

Water Treatment

Water from food
combustion 0,46 kgid

CO2 Treatment

120 VOLT DC
SERVICE BUS

x Electrolysis+ 400 YOLT DG 400 A per sector
ioeen Sabatier HABITA
L Sl ABITAT BUS Controls small
it Water distribution 400 A ocC
Pumps 10.8 kg/d CONVERTERS
Water 400-120W Cooling system 1 kW
Vegeta, b . Sweat . REGULATORS =1k
Light 8'9:&9?'" ! E 150 kW total Electrical 0.5 kW
CH20:2 4kg/d hisihers INPUT FROM DUTSIDE THE | Personal ! Services :
+8 kgld SETTLEMENT REQUIRED Drinking i| hygiene - dD;seurc:ant rseaal:;:gr Sﬂmg Saviees Electrolyais cells SOLAR E[I.J. EEZ“TROI:.YSIS
Biological [ i
Growith i S 23 kaid S 0,46 kgid 0,04 kg/d 05kyd | WBkeld | 1,8kgid KS;';\YS {variable) -
media Bacteria: BATTERIES ans 0.5 kW
— eadkind 400 KWh
315 kW
EARTH 2400 kg | water Treatment | O KW
— Bio- Surge water o2
_7_._._.____________._( methanisation tank 1.6 kg/d :U::Rk;\'r \ Landed ship
Fiby a o < 2u 1;% ) sy METHALOX connector CO2 Treatment 0,5 KW
er, J
undigestibies A @ 02k 1260 m2 GENSET
0,12 258010 20 KW
12 kgld Composting 5040 kg 1000 kg \ehicle chargers
1440 kWhid £
O 10 kW (variable
Carbohydrates
31%%?:;: f;‘;::na::l Urine separation Voo Multiple Catalytic || C Riksceines ﬁgelzilii;nf:;riable) 4.5 kW
0.4 kg/d Food : CH20 0,7 kg/d £7 kgld membranes Filters bed filters | reactor NUCLEAR g{;elfhﬂ?fhﬂus'eil
02: 0,8 kg/d REACTOR (variable)
Water in food: 1,8 kgld
2300 kCalorie/day 6 X 10 kw
Output: CO2:1,H20:2.35, 6 x 1500 kg Electric heat
P et Bl Waste To settiement atmosphere Liquid 9000 kg 5-10 kW (variable)
recovery and wastes
storage 0,4 kgid 1440 kWhid
[ ] mgm [ ]
Power Systems 'hermal Systems In-situ Resource Utilization
Air with reduced CO2 . o .
’ concentration Forwesr 8 o I."E-\.'\-'\-'b-i average IJ.I-'l-Er - ¥ | .'
e s Thar Fua® Thass valpas
Amine circuit
Solar power i ———— = = = = = | =] F00d production
’—E? ICE MELTING |- | 8C 85 MW (peak) : : 1 33 MW
g5 5 Chilled i i 1 1
Ar with CO2 an!:! eater S R Ammaonia Radiator I i | !
™ g Do || E | (] : ¥ o | 5 =1
e e g 8 WATER POWER ; FENTAT G| e [ Excavations 'I Colony habitat
w [F) | i ] i I
2 = TREATMENT SYSTEMS [ [RERBGESS * Carbonates M| ranspot [ Processing ' 10 MW
O Sulfates : ! —
E=====s==s Bomass
saBamEr |1 ||, 1 ! |—|
. 69 " ELECTROLYSIS | H | peacToR ¢ | u G . | Croated i .
: T Martian rock - tunmedling ris !
to - o -
e - -l — Joe| Radiator 2,5 MW | are,15% ica || .| Consiruction
1 &
ac !
H2 1 y
storage Waler Waler . Sand-sioz | i Electric furmace |
Sabatier React J Healer - aton . - | Glass
abatier Reactor Methans —JPDTEbIG HBE1II19 SE‘FIEI[ | KIS, MgO i 0.2 MW |
e Electrolysis cells 1,14 kg CO2 + 0,2 kg H2 = +0.4 kgld Hot | | tmw g
vga:er o Di:;bu NEn 1,8 Kg H20 = - 0,4 kg CH4 + 0,94kgH20 waler . |
-0.4 kg, 0,2 Kg H2 and 5 :
ELECTRIC HOT Process Iran ore Diract electric arc
1,6 kg 02 itz - — - : — —— Steal
HEATING wsz_c Watar H20 Fa20)3 reduction furnace 1,8 MW |
»| Oxygen | ||
" | +0.8 kgid
ENERGY I ;
RECOVER Acid H2S04 Mitrogen N2 H
Water Treatment |
Sabatier 0,94 kg/d e —, Haber Bosch Amrmonia
Dryer 0,46 kg/d 1 g
bk Martian Compression coz :"" — S
atmosphers 5 MW
. FERCher =T rogdch | Hiytl iR Bl
[aipra 15
|| Electrolysis Hydrogen H2 | Sabatier Methane
43 MW | procass | CH4
Oxygen
02
Water Polable —
freatmant Water H20

1:1 Interactive Architecture Prototype

Mars 0Qasis




Mars Oasis Group 1 1:1 Interactive Architecture Prototype Q3 2025



Spatial Configuration
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Voronoi-based Design
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Volume Generation
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Final Design

Baked Volume Addition of Cones Final Volume
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Final Design
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Final Design

Section AA’
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Final Design
Section BB’
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Final Design
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Construction Process
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Render
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Fragment Selection
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Fragment Structural Analysis
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Components Selection
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Components Breakdown

Chosen fragment Chosen components
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Components Assembly

Chosen components Connection Handholes
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regolith soil and briny water simulants
sustains plant growth

Frag

™ Elizabetn D, Swanner’, Lary 4, Halverson’,

PLOS ONE
m e n es I g n Farmingén Mars: Treatment of basaltic
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Abstract

Garden Baslatic regolith
soil simulant soil

P—
3 __PPB
g Plant Physiology and Biochemistry
72 [
T Pk s

iculture systems on spacecraft and outlook to planetary S

Tran™", Alexandra Burgess

Untreated Treated

| Table 1
= | Plant products grown in spacecraft: vegetables, cereals, nuts/seeds, herbs, and
fruits.
Root and Tuber Vegetables Brassica Vegetables
Potato Chinese Cabbage
Radish Cabbage
Turnip Mizuna
Carrot Kale
Bulb Vegetables Mustard
Onion Legume Vegetables
Garlic Lentil
Fruiting Vegetables Pea
Tomato Dwarf pea
Pepper Soybean
Cucumber Stem Vegetables
Corn Leek
Leafy Vegetables and fresh Herbs Fruits
Lettuce and Salads Strawberry
Cress Oilseeds
Spinach Flax
Parsley Cereals
Chard Wheat
Swiss Chard Barley
Rice

Kasiviswanathan, P. et al. (2022) Farming on Mars: Treatment of basalticregolith soil and briny water simulants sustains plant growth.

Nguyen, M. T. P. et al. (2022) Space farming: Horticulture systems on spacecraft and outlook to planetary space exploration.
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Sensor and Actuators
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Production
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Fabrication
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Fabrication
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Milling Process

R T

i L

‘(M,;m"tﬂ iz

R S - g e

:_‘_._\_.:::;:_M LLE

S—

I S A e 1

54

g

U

FAET

Q3 2025

Architecture Prototype

ive

1 Interact

~—




HRI Assembly
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