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Al IGLUNA 2020 - space habitaf
S with remote operations

Based on the ESA_Lab@
initiative

Building up on IGLUNA 2019
Developing bottom-up ideas
into technologies with
terrestrial applications for
space exploration

ESA_Lab Project
IGLUNA 2020

Igniting innovation Powered by
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Project Leader
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Academic Supervisor
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System Modeling
Co-Leader/Budget

Jolien De Paepe
Urine Nitrification /(bio)electrochemistry
Concept Design

Radu M. Giurgiu
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Life Support Systems
Sponsoring
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Urine Nitrification
Communication
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IGLUNA 2020

Communication &
Navigation

Habitat Conception

Life Support Systems | & Structure | Power Management | Human Well-being | Science

PO1_MELISSA PO7_HABITAT P11_CELESTIAL P15_POWERHAB P10_FOCUS P14_LDMS FOR LIFE

P0O2_GROWBOT HUB PO8_AMPEX P13_LIGHT

P12_SMART LUNAR
CLOTHING

PO3_SWAG P16_ROVER + 15 student teams

PO4_V-GELM + 15 universities
PO5_SAMPLE + 10 countries

PO6_HYDRATION I + 150 students
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MRS Reviews — Nov. 2019 / Feb. 2020 /
May 2020

Based on the European Cooperation for Space Standardization (ECSS)

To introduce students to systems engineering best practices, but simplified with
respect to a formal space project review process

Preliminary Design Review (PDR)

Critical Design Review (CDR)

Readiness Review &
Virtual Field Campaign

Readiness Review (RR
( ) Atqbioreactor and hydroponi; growing unit
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Mission statement
Towards creating a complete recycling system for co, N —
long-term space missions: Biological conversion of P L]
human urine for food and bio-based oxygen o,
produc’rion. / PHOTOBIOREACTOR MICROBIAL
HYDROPONIC PLANT Smm 8 WITH LIMNOSPIRA CO‘, _lll »* FUELCELL
PRODUCTION 1 .
—— 0, . CO B
s —
Technology w { |
Bio-based waste conversion: -
* Microbial Fuel Cell
*  Membrane-aerated nitrification reactor
MEMBRATED AERATED

NITRIFICATION REACTOR .

Photobioreactor
Hydroponics culture




MFC: Microbial Fuel Cell
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MANR: membrane-aerated
nitrification reactor

PBR: photobioreactor



HYDROPONIC PLANT
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MELISSA Citizen Sclence
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Microbial fuel cell

Short (5-10 lines) & simple explanation

about purpose of this step (COD removal), ~
principle (bacteria, reactions, MFC
technolegy), challenges.

membrane aerated nitrification
reactor

Short (5-10 lines) & simple explanation
= about purpose of this step (nitrification),
_ principle (bacteria, reactions, MABR
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LUst of publications for the interested/scientific visitors

List of publications for the interested/sclentific visitors

Photobioreactor

Short (5-10 lines) & simple explanation
=" about purpose of this step (aitrificotion),
e principle {bocterio, reactions, MABR
technalogy), challenges (eg synthetic
~== communities, microgrovity)...
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Qutflow

Inflow

Inflow

taste

Hydroponic unit

Short (5-10 lines) overview
of hydropomic systems for
Itfe suppor! systems and
how this technology can be
beneficial for Earth
applications as well

Some graphs
regarding plant
biormass and
nutrient uptake in
hydroponics

g

Water/Nutrient tank
{ebb and flow system)
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https://www.youtube.com/watch2v=PHTVep3FikO&t=59s

Pl Ty



i : :
Virtual Fleld Campaig
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THANK YOU.

Grace M. Crain
ETH Zurich

grace.crain@usys.ethz.ch

www.melissafoundation.org

Follow us
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PARTNERS

IN COOPERATION WITH

European Space Agency FOUNDATION
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