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+ The ESA Lab@ Initiative
+ |GLUNA 2018/2019

+ |GLUNA 2020

+ |GLUNA 2021
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&
P
SPA CD
INNOVATION



= d

&
ESA_Lab@CH: IGLUNA

Igniting innovation

IGLUNA

. ESA_Lab@CH

Engaging students across Europe to
showcase innovative technologies

+ Demonstrating how to sustain life in an extreme
environment

+ For the future of space exploration and the
improvement of life on Earth

+ Educating the next generation of space experts

+ Engineering, science, life support and design
projects

+ Bottom-up approach and technology transfer

+ Over 500 students from more than 20
universities across the world



ESA Lab@ Initiative

Cooperation Inspiration Development

+ |[nternational platform + Student education + Maturity of key
+ Interdisciplinary + Next generation of technologies
collaboration space experts + Future of space

exploration
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ESA Lab@ Coordination — Mobilizing partners
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IGLUNA 2018/2019 — a habitat in ice

+ Demonstrator project of ESA Lab@ initiative

+ Paving the way with lessons learned for future ESA Lab@
activities

+ Engaging students from across Europe

Igniting innovation Powered by

esa
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IGLUNA — Research topics
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IGLUNA 2018/2019 — Student projects

IGLUNA 2019

Life Support Systems

Conception &
Structure

Communication &
Navigation

Power Management Human Well-being Science

P0O2_Human waste
based agriculture

PO4_Algal
bioreactor

PO5_Greenhouse
module

PO9_Oxygen
production

PO1_CHIRON

PO6_Habitat
in lunar lava-tubes

PO7_Habitat
in ice structure

P19_3D virtual
reality model

PO3_Sociokinetic
analysis

PO8_Digging &

navigation robot

P14_GLACIER

P18_POWER System | p13 CYCLAMINA P12_Experiment box

n
P15_Science
laboratory

P10_Wearable
health monitoring
n

P11_Smart
monitoring system
n

P16_Geological
experiments

P20_Physical P17_3D-printed
activity training ice saw
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+ 20 students teams
+ 13 universities
+ 9 EU countries
+ Over 150 students

+ CERN and MIT
participation



IGLUNA 2018/2019 — Kick-off Event
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IGLUNA 2018/2019 — Reviews

+ Based on the European Cooperation for Space Standardization (ECSS)
+ To introduce students to systems engineering best practices
+ Simplified but in line with the review processes of formal space projects

Preliminary Design Review (PDR)  Critical Design Review (CDR) Readiness Review (RR)
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IGLUNA 2018/2019 — Field Campaign in Zermatt

Matterhorn Glacier Paradise

+ |nside a glacier cave

+ The highest cable car station in Europe
(3'883m)

Backstage Hotel Vernissage

+ Exhibition
+ Downtown in Zermatt

&
P
SPA CD
INNOVATION



08.07.21

L 4

L 2l
SPACE
INNOVATION

12



08.07.21

L 4

L 2l
SPACE
INNOVATION

13



08.07.21

L 4

L 2l
SPACE
INNOVATION

14



08.07.21

L 4

L 2l
SPACE
INNOVATION

15



ETH

Eidgendssische Technische Hochschule Ziirich
Swiss Federal Institute of Technology Zurich

ESTEE nvA

ECOSYSTEM ENTERPRISES

POLITECNICO
MILANO 1863

HOCHSCHULE
LUZERN
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IGLUNA 2018/2019 — Partners and sponsors
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IGLUNA 2020 — space habitat with remote operations

08.07.21

+ Based on the ESA Lab@ initiative
+ Building up on IGLUNA 2018/2019

+ Developing bottom-up ideas into technologies for the future of
space exploration
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https://www.spacecenter.ch/igluna/

IGLUNA 2020 — ESA_Lab@CH

+ October 2019: signature of the
Memorandum of Collaboration
In Paris

+ Volker Gass (Space Innovation
Director) and Jan Wdrner
(former ESA Director General)

+ [GLUNA as a platform to enable
+ Collaboration
+ Education
+ Technologies demonstration
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IGLUNA 2020 — Student projects

IGLUNA 2020

Habitat Conception

Life Support Systems | ¢ o e

Communication &
Navigation

Power Management

Human Well-being Science

PO1_MELISSA PO7_HABITAT

PO2_GROWBOT HUB | POS_AMPEX
PO3_SWAG
PO4_V-GELM

PO5_SAMPLE

PO6_HYDRATION I

08.07.21

P11_CELESTIAL

P13_LIGHT

P16_ROVER

P15_POWERHAB

P10_FOCUS P14_LDMS FOR LIFE

P12_SMART LUNAR
CLOTHING
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+ 15 students teams
+ 15 universities

+ 10 countries

+ Over 130 students

19


https://www.spacecenter.ch/igluna/

IGLUNA 2020 — Field Campaign initial concept

+ Lucerne, Switzerland
+10 — 19 July 2020
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IGLUNA 2020 — Field Campaign initial concept

08.07.21

“PILATUS

LUZERN

verkehrshaus
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Remote Control
operations

Z

Control Room

Exhibition o

21



08.07.21

IGLUNA 2020 — Field Campaign updated concept

+ Virtual Field Campaign

+10 — 19 July 2020

+ Student projects show

+ Space experts presentations
+ Bilateral talks with experts

+ > 25 live events
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IGLUNA 2020 —
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\'“h'; MILANO 1863

SCUOLA DEL DESIGN

Partners and sponsors

HOCHSCHULE
LUZERN
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verkehrshaus

%

LUZERNE

HE CITY. THE LAKE. THE MOUNTAINS.

Swiss Youth

Az, Hostels”

nEDn

GROUP
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IGLUNA 2021 — space habitat with remote operations

+ Based on the ESA Lab@ initiative
+ Building up on the two past editions

+ Developing bottom-up ideas into technologies for the future of
space exploration

+ Highlight potential commercial applications on Earth and in space
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IGLUNA 2021 — Student projects

+ 12 students teams
+ 12 universities

+ 9 countries

+ Over 220 students

PR
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08.07.21

IGLUNA 2021 — Projects overview

+ Focus on navigation and mapping technologies

+ Rovers
+ Drone
+ Augmented reality

+ Life support systems
+ Greenhouse
+ Plant production
+ Water extraction

+ Conception and structure
+ |Inflatable habitat
+ Fibre production

+ Power system
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IGLUNA 2021 — Milestones

Preliminary Design Review (PDR)
Nov 9 —Nov 20

Sep Oct Nov Dec 2021

Sep9-Sep12 = Kick-off Event

08.07.21

Critical Design Review (CDR)
Feb 8 — Feb 19

Feb Mar Apr

Mar2-Mar5  Midterm Event
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May

Readiness Review (RR)
May 24 —June 4

Jun Jul

Today

Jul 16 - Jul 25

Field Campaign
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IGLUNA 2021 — Kick-off Event

+9 — 11 September 2020
+ Online

+ Presentation of the preliminary
concepts

+ Workshops
+ Guests presentations

+ Meeting the other student
teams and the coaches
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IGLUNA 2021 — Midterm Event

+2 -4 March 2021
+ Online

+ Halfway point of the project

+ Coordination on the Field
Campaign operations

+ Sharing progresses
+ Meeting space professionnals
+ Networking

08.07.21
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IGLUNA 2021 — Expert board
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+ Evaluating the teams during the
reviews

+ Mentoring the students with
their knowledge

+ > 45 experts
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IGLUNA 2021 — Reviews

Preliminary Design Review

+ Detailed project outline

+ Operational, technical and
organizational feasibility

Critical Design Review

+ Final design selected
+ Defined project plan

+ Secured partners and
sponsoring
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Readiness Review

+ Ready for the Field
Campaign

+ Detailed operations plan

+ System in compliance with
the risks and constraints



08.07.21
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IGLUNA 2021 — Field Campaign
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IGLUNA 2021 — Field Campaign

+ 16 — 25 July 2021
+ Hybrid: in Lucerne and online

+ Closure of IGLUNA 2021
+ Demonstration and tests of the projects

+ Test bed and remote operations on Mount Pilatus (Pilatus-Kulm Terrace and
Krienseregg)

+ Exhibition and control room at the Verkehrshaus — Swiss Museum of Transport
+ Interactive activities for the public

+ Project shows, official ceremonies, tours and other events

+ Programme and more information on www.space-innovation.ch/igluna
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http://www.space-innovation.ch/igluna

IGLUNA 2021 — Field Campaign
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IGLUNA 2021 — Partners and sponsors

EPFL fuDelft

Delft Universi ity of Technology
Brandenburgische
Technische Universitat
Cottbus - Senftenberg
POLYTECHNIQUE @i}
MONTREAL -
i+l
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verkehrshaus

PILATUS

LUZERN

THE CITY. THE LAKE. THE MOU

A Swiss Youth
. Hostels®
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IGLUNA

. ESA Lab@CH

Igluna@space-innovation.ch
www.space-innovation.ch/igluna

Igniting innovation Powered by

Schweizerische Eidgennssenschatt
+ Confédération suisse

Confederarione Svirrera

Confederaziun svizra
esa Swiss Contederation

Federal Capartment of Economic &ffairs,
Sducation and Researc| EAER

State Secretariat for Education,

Research and Innovation SERI

Swiss space Office
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Space Innovation’s Mission



To strengthen Switzerland’s space capabillities...

...and to involve players in space innovation




Enabling space technologies...

...to contribute to sustainable development




To network
Swiss
Industries,

academia and
research
Institutions.

Board of Directors

=PFL ETHzurich



A solid national and international recognition

...and access to cutting-edge technologies




Proactively advancing of member’s goals...

...and establishing innovative projects with partners




Headquarters

EPFL
PPH 338, Station 13
CH-1015 Lausanne

iInfo@space-innovation.ch
+41 21 693 69 48

Zurich Hub

ETH Zirich, IGP, HIL C 61.3
Stefano-Franscini-Platz 5
CH-8093 Zurich

info@space-innovation.ch
+41 44 633 65 44



https://www.spacecenter.ch/
mailto:info@spacecenter.ch
mailto:info@space-innovation.ch
https://www.youtube.com/spaceinnovation
https://www.facebook.com/space.innovation.ch
https://www.instagram.com/space.innovation/
https://www.linkedin.com/company/space.innovation.ch/
https://twitter.com/SpaceInnovCH
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