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Development of
expertise, know-how &
standard professional practice

In the space activities domain

ESA

Academia Industry

University
Students

from ESA Member States, Latvia,
Lithuania, Slovakia and Canada
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Training Projects Engagement

TRAINING SESSIONS
* Onsite
* Hybrid
* Online

ESA e-Learning Platform
->learn.esa.int

~—= EXPERIMENTS
.« Parabolic Flights
* Orbital Robotics
Laboratory
» Space Rider
* |ICECubes ISS Facility
+ REXUS/BEXUS

SATELLITES
% Fly Your Satellite!

* Fly Your Satellite! Test
Opport.

* Fly Your Satellite! Design
Booster

@ ROCKETS
() O « Fly a Rocket

SCHOLARSHIPS
* Summer schools
* Academic programmes

O =| INTERNSHIPS

— CONFERENCES

E’ » Student sponsorships
European Space Education

Conference

OTHER LEARNING

050 OPPORTUNITIES

Sl Downstream hackathons
Student Aerospace Challenge
European Rocketry Challenge
External partners’ training
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Developed by ESA’s Education Office

 in collaboration with the Life Support and Physical Sciences Instrumentation Section

« with the support of the Commercialisation Department

Two-week training session ran from 10 to 21 March 2025

* First week held onsite, at ESEC-Galaxia, and the second week online

Delivered by 12 trainers coming from ESA, Academia and Industry

Objective

To explore how space-based life support systems can inspire sustainable solutions on Earth
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https://www.esa.int/Education
https://www.esa.int/Enabling_Support/Space_Engineering_Technology/Life_Support_and_Physical_Sciences/Life_Support_and_Physical_Sciences2
https://commercialisation.esa.int/
https://www.esa.int/About_Us/Corporate_news/ESA_ESEC

Eligibility Criteria s @oesa

LIFE SUPPORT SYSTEM
ALTERNATIVE

To participate, students had to fulfil the following criteria at the time of application:

aged minimum 18 years old. ESA Academy and relevant partners will only appraise applications from students who have no

or limited professional experience in relevant engineering or space-related topics;

* be a citizen of an ESA Member State, Canada®, Latvia, Lithuania, and Slovakia;

« be enrolled as a Bachelors, Master or Ph.D. student in an university (not graduating before the training course);

« be studying an engineering, science, business, or environmental sciences-related subject. Students from

interdisciplinary programmes combining STEM elements are also welcome.

« have a basic understanding of biochemical reactions, ecological and biological systems, and an interest in space technology

and sustainability.
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https://www.esa.int/Education/ESA_Member_States_Canada_Latvia_Lithuania_Slovakia_and_Slovenia

Profile of Students

M s

db MICRO-ECOLOGICAL
LIFE SUPPORT SYSTEM

esa

ALTERRATIVE
« 30 University Students
® [ ]
+ 14} and 16
15 Nationalities 13 University Countries
= Canada
Czech Republic = Canada
= Denmark = Denmark
B Finland = Finland
= France = France
® Germany = Germany
m Greece » . m Greece
= Hungary —V = Hungary
B reland ® Ireland
m [taly o) u [taly
Lithuania ® Poland
® Poland ® Portugal
® Portugal ® Spain
E Spain Sweden
Sweden
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Profile of Students s @oesa

LIFE SUPPORT SYSTEM
ALTERNATIVE

Level of Study

Bachelor Students’ Fields of Study Master Students’ Fields of Study
Curvent Fields of Study Curvent Fields of Study
*  Engineering *  Engineering (Aerospace,

. Natural Sciences Mechanical, Space Systems)

« Life Sciences & Environment
(Biomedicine, Ecology,
- T Biotechnology)

e Business

*  Urban Development
Additional Degrees Held «  Management Studies

Chemistry, Psychology, Biochemistry,
Bioinformatics .
Additional Degrees Held

®m Bachelor = Master

Business Administration, Economics, Civil
Engineering, Space Sciences

7

- I*I 2 THE EUROPEAN SPACE AGENCY

he Bl ZE m 2= E1 ==

|
1l
i
[
|
.I.
I
1|
1|
i
1l
I




Schedule — 15t Week @ESEC
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ALTERNATIVE

From To Monday 10/0372025 Tuesday 11/03/2025 Wednesday 12/03/2025 Thursday 13/03/2025 Friday 14/03/2025 From To
08:00 | 0B:15 |Bus lo ESEC-Galaxia 08:00 | 0BS5S
08:15 | 08:30 |Seacurnly chack Bus o ESEC-Galaxia Bus o ESEC-Galaxia Bus to ESEC-Radu Bus o ESEC-Galaxia 0815 | OB:30
08:30 | 0B:45 08:30 | 0OB:45
08:45 09:00 |Walcoma and Introduction 08:45 08:00
09:00 08:15 § . Commearciaisation of Technology and Visit of ESEC-Redu MELISSA Case Studies: VUNA MEXUS 08:00 08:15
e iE T S . . MELISSA C4B Higher Plant Compariment Data Beyond Space & Hydrohm 0e1s T e a0
Introduction to Environmental Control and
09:30 | 08945 | . 09:30 | 09:45
Life Support Systams .
089:45 10:00 Bus to ESEC-Galaxia 09:45 10:00
10:00 10:15 10:00 10:15
TR T i Araak Sraak Sraak Araak 10:45 | 10:30
10:30 10:45 |Introduction to Closed-Loop 10:30 10:45
10:45 11:00 |Environmental Control and Life Support Introduction to Ent " d 10:45 11:00
1900 | 1915 |Systams MELISSA C1 Th hil bi riraduehion o Erirepranaurstip an 1100 | 11:15
139E 7975 Li I:Iachlaria AIMAFTIRG AnRaratie Tachnology Transfer Mathodalogies gru;i:;sns Incubation and Mew Venluring | Team Wark 19795 PPy
11:30 11:45 |MELISSA Project and Applications 11:30 11:45
11:45 12:00 11:45 12:00
12:00 12:15 12:00 12:15
12:15 12:30 |Lunch Lunch Lunch Lunch Lunch 12:15 12:30
12:30 | 1245 12:30 | 12:45
12:45 13:00 Prasantations Sal-Up 12:45 13:00
13:00 1315 |MELISSA Projact and Applicati 13:00 13:15
T ' IS SIS SRERSnS Idaation Warkshap Prasentation - Team 1 + G&A P S
13730771545 [Team Projpct Assignmant aom il S e e _ 7330 1545
Presantation - Team 2 + O&A
13:45 14:00 Team Wark 1345 14:00
14:00 | 14:15 P b T 3+ CQBA 14:00 | 14:15
resantation - Team 3 +
14:15 14:30 Ti Wark 14:15 14:30
14:30 | 14:45 MELISSA 5 CREW o 14:30 | 14:45
14:45 15:_3_3 Presentation - Team 4 + Q&A 14:45 15:_3_3
15'33 15'15 MELiISSA C3 Nitrification Transformation 15'33 15'15
1598 T80 [ sreak sreak sreak 1545 | 1530
15:30 15:45 15:30 15:45
TR Presentation - Team & + Q&A Teas T iR a0
} b Break Chack-ln + Team Wark + ivestream to : bt
16:00 | 16:15 ining tra . 16:00 | 16:15
) ) remaining trainars) Presentation - Team 6 + Q&A
16:15 16:30 |MELISSA C4A MicroAlgas and 15:30-15:55 Chack-in Team 1 16:15 16:30
16:30 | 16:45 |Pholoreactor 15:55-16:20 Chack-in Team 2 Wrap-Up 16:30 | 16:45
i6-45 1700 16:20-16:45 Chack-in Team 3 Tm ok Conchision 16:45 | 17.00 Lgc?ture
17:00 | 1715 Dasign a Mini Closad-Loop System 16:45-17:10 Check-in Team 4 1700 | 475 |Visit
TFIETTTR A 17:10-17:35 Chack-in Team 5 151811030 |Group Project
17:30 | 17:45 |Team Work 17:35-18:00 Chackdn Team 8 17:30 | 17:45 e
Logistics
17:45 18:00 17:45 18:00
18:00 | 1815 |Bus to the hotel Bus to tha haotal Bus to tha hotal Bus to the hotal Bus to tha haotal 18:00 | 18:15 WOI'kShOp
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Schedule — 2" Week Online
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LIFE SUPPORT SYSTEM

ALTERNATIVE

esa

From Te Monday 17/03/2025 Tuesday 18/03/2025 Wednesday 1903/2025 Thursday 20003/2025 Friday 21/03/2025 From Toe
OB:30 | 0B:45 O8:30 | 0B8:45
0845 | 09:00 08:45 | 09:00
08:00 08:15 Deadiine slides 08:00 08:15
08:158 0830 08:15 08:30
08:30 0945 Introduc tion 09:30 08:45
08:45 10:00 09:45 10:00
1000 10:15 Final Pitch - Team 1 10:00 10:156
10:15 10230 10:15 10:30
10:30 10:45 Break 10:30 10:45
10:45 11:00 10:45 11:00
Team Work (Webax breako Team Work, including Tutor Sassion 1 Taam Wark Team Waork, including Tutaor Sassion 2 . §
11:00 | 11:15 Final Pitch - Team 2 11:00 | 11:15
11:158 11:30 11:156 11:30
11:30 11:45 Break 11:30 11:45
11:45 12:00 11:45 12:00
12:00 | 12:15 |Team Project Status Update Taam Project Status Update Team Project Status Update Team Project Status Update Final Pitch - Team 3 12:00 | 12:15
12115 12:30 12:15 12:30
12:30 12:45 12:30 12:45
12:45 13:00 Lunch 12:45 13:00
13:00 13:115 13:00 13:1158
13:15 13:30 13:15 13:30
13:30 13:45 13:30 13:45
13:45 | 14:00 Final Pitch - Team 4 13:45 | 14:00
14:00 14:15 14:00 14:15
14:15 14:30 Break 14:15 14:30
14:30 14:45 14:30 14:45
14:45 | 15:00 Final Fitch - Team 5 14:45 | 15:00
15:00 1515 15:00 15:15
15:15 15:30 Break 15:15 15:30
15:30 15:45 . . 15:30 15:45 Lecture
15:45 16:00 Final Pitch - Team & 15:45 16:00 2 g
Visit
16:00 16:15 16:00 16:15 N
16:158 16:30 Break 16:15 16:30 GrO.Up' PrOJeCt
16:30 | 16:45 Conclusion 16:30 | 16:45 Logistics
16:45 | 17:00 16:45 | 17:00 Workshop .
=g IEE = E=E= mm BN b B SZ iam SE EN IS @ omm 4] THEEUROPEAN SPACE AGENCY




Team Project

s @oesa

LIFE SUPPORT SYSTEM
ALTERNATIVE

Objectives

+ Develop and analyse an idea for a Space for Earth application
« Structure and refine your idea to explore the potential for a commercial business application.
+ Validate your business thesis with relevant stakeholders

« Communicate your findings and potential business in a pitch

Outline

1. Ideation workshop (Week 1)
. Brainstorm ideas to create meaningful impact with MELISSA know-how or technologies on Earth

. Use Technology Transfer Canvas & Value Proposition Canvas to down-select ideas
2. Refine ideas to business models (Week 1-2)
° Utilise the Business Model Canvas to shape your start-up / spin-off idea

3. Validate your business model thesis (Week 2)

. Get feedback stakeholders and potential customers to validate your business idea

4. Pitch your idea and business model thesis incl. your validation outcome (Week 2)
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Team Project s @oesa

P A’
u LIFE SUPPORT SYSTEN

ALTERNATIVE

Evaluation
* Innovation

« Assessment of the originality and uniqueness of the business idea
* Feasibility

» Evaluation on the practical implementation of the proposed product/service
* Potential Impact

» Assessment on the expected outcomes and benefits of the business model
« Validation Approach

 Suitability of the strategy and method to validate the idea for a business model
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Outcomes — Teams’ Projects s @goesa

LIFE SUPPORT SYSTEM
ALTERNATIVE

ILSA

VJTAL

FarmLoop

Cyano Brix

DRUID

TERRA

A low-cost anaerobic digester for greenhouses, converting organic plant waste into energy, heat, carbon
dioxide, and liquid fertiliser.

A system that transforms organic hospital waste into cold atmospheric plasma, which could later be used for
sterilisation within the same hospital.

A farming waste management solution that uses Black Soldier Fly larvae to process animal manure,
converting it into valuable resources such as energy and soil amendments.

A system that leverages cyanobacteria to capture carbon dioxide (CO,) and convert it into calcium carbonate
(CaCO;,), which can be utilized in sustainable cement production.

A modular, self-sustaining system that converts urine into clean water and sellable byproducts, designed for
isolated communities and/or maritime vessels.

A waste-to-energy solution that uses Microbial Fuel Cells (MFCs) to convert brewery organic waste and
wastewater into electricity, supporting sustainability in the brewing industry.
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db MICRO-ECOLOGICAL
LIFE SUPPORT SYSTEM

ALTERNATIVE

Feedback s @oesa

Students Feedback - 17/30 completed

General Impression of the Event

The quality of the event was good.

The schedule was well planned.

.
The duration of the event was adequate. |
-

My participation in this event will be beneficial for my career. |

My participation in this event has served to complement my knowledge in the

fiold. g
My participation in this event has increased my interest in the space sector. |

0.00 050 1.00 150 200 250 3.00 350 4.00 450 5.00
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Feedback
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db' MICRO-ECOLOGICAL

LIFE SUPPORT SYSTEM
ALTERNATIVE

esa

Students Feedback - 17/30 completed

General Impression of the Team Project sessions

| enjoyed them.

| liked the team dynamics.

| gained additional knowledge.

The explanations were adequate.

The resources were adequate.

The support from the trainers was adequate.

There were enough opportunities to interact with the trainers.
It was beneficial to have tutors.

Two meetings with the tutor were enough.

The trainers were well prepared and organised.

The trainers were knowledgeable.

| found the team project a useful complementary learning method.
The format of the sessions was suitable.

The time allocated for the sessions was adequate.

There was sufficient time during the two weeks to prepare for the final project presentation.

»
w
o

l

.0

W
N
>
&
[¥)
©

8

@
®©

8

iy
&

0

v
~
—

»
N
N

W)
a
©

3.94

:[;
B
~

3.88

365
00 050 100 150 200 250 300 350 400 450 500

14

- iz 41 =EllIl D = = Bl ZE am B = = %] > THEEUROPEAN SPACE AGENCY




Feedback & Way forward i) @oesa

LIFE SUPPORT SYSTEM
ALTERNATIVE

Call for Applications

» Highlight the business-oriented nature of the course to align participants expectations

Lectures
* Add quizzes and exercises to boost engagement and lighten the lecture heavy days
* On the Compartments’ lectures, shift slightly toward technology and real-world applications, offering practical insights beyond scientific theory

* Include a MELISSA loop slide at the start of each lecture to serve as a visual anchor, and provide thematic continuity

Schedule
* Move online sessions to the afternoon to accommodate participants in Canadian time zones, among others
» Space the two course weeks 2 to 3 weeks apart to allow time for better idea validation with stakeholders

* Replace daily online sessions with one-weekly check-in for progress and tutor support

Workshop: Design a Mini Closed-Loop System

» Allocate more time for deeper design work and development of more robust solutions

15
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