R&D WITH ESA — SLOVENIA

An overview of Discovery Research and the Open Space Innovation Platform

Advanced Concepts and Studies Office
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% RESEARCH WITH ESA:; TLDR

How can ESA support your novel ideas? U

Blue-sky and externally driven research: Shaping the
future of space exploration and technology through
novel, disruptive, innovation.

Open/s_cm Open Space Innovation Platform (OSIP)
the entry point for startups and newcomers to

ESA/space.

Continuous Interaction: Fast feedback an

engagement with ESA experts at all stages of the

process, including research stays.

/ /
Y S ~

7

( -

esa
@é\

N~
s

-|/ = N BN N S . ‘
RESEARCH GATEWAY- OSIP |

1., Gotoideas.esa.int and look for
- thematic Campaigns or enter the
Open Ideas Channel
Lé . Check whether your idea is'novel and
'eligible — ih case-of doubt:ask on OSIP

3. .Submit your idea and start distussing
with ESA experts
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% SEEDS OF DISRl;'m\INNOVATION N Q esa
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% DISCOVERY ELEMENT
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ESA’s framework to discover and explore N &L /é

'ﬁJf -650

2 >20k ljéérs 1 — .
. . c - <& >60k interactions signed Discovery
the disruptive innovation of tomorrow ;i.oskg iabgeiviews e e
ast feedbac — 4}
i >2900
- Via the Open Space Innovation Platform (OSIP) ' selected
Tdeas

(>1000 Discovery) »

— External drivens Reaching out for ideas from

Ideas

anybody 83 thematic Campaigns " #rosomy

— Lowest entrance\barrier to ESA 7

— Fast, simple and transparent™ y

— Research, studies and early technology development __. ) . e
Discovery year in numbers: =~

== Indus.try/Academia : SME’s; R&D inst.
G g B « T » Fliyie s (I / . R .
esa.int/discovery ideas.esd.int = activities. esajnt— | activities’ | ¢ driven contrac and a

Open Competition

ESA UNCLASSIFIED — For ESA Official Usg Only
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https://esa.int/discovery
https://ideas.esa.int/
https://activities.esa.int/

Initiated by Discovery & Preparation but now
joined by many more ESA programmes

= Campaigns: thematical
& time limited

= Channels? broachscope

& constantly opéen

Most natural sta |
' -
Open Discov r\\aldeas Channel |[esitarts
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SN
" GETYOUR PROJECT (co-)FUNDED BY ESA" ' 7, —~

" o~ .é\ Eecsa

You have a novel idea relevant tdﬁo,atef?]'hehlf’OIIow thesé thiee steps:

.+

1. Go to ideas.esa.int to Open Discovery Ideas Channel ‘/
2. Verify idea novelty and eligibility (see Channel description)

3. Submit your idea and start discussing wj h\ESA experts

Process: idegﬁeo\ntract

g Register with email n. ESAgives feedback >0 FoIIowipg competitive

T Short idea description ) ESAchannels to best L = evaluation of proposal

< No need for formalities O implementation path O 5 Implementation through:

3 Submit any time Monthly evaluation 8 g 1. Studies (100k)

= Best ideas invited to be 0 O 2. Early Technology Dev.

- matured into proposals (175k)

3 3. co-sponsored

> Research (90k co- e e 1 u

> P> funded) .
: ideas.esa.int
= j;\/ = /O ~ Open Discovery vld‘eas/
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i COSPONSORED RESEARCH

ESA budget up to 90k€ ; Co-funding required (min. 50%.) E!-_:il_-u: E
':..:. Iﬂl.-_-l
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=

* Type of activities supported
* PhD (typically taking 3 years)

* Advanced research (e.g. post-doc or senior research

projects) typically between 6-36 months New approaches for the
validation of vision-based

« navigation (2023-Ongoing)
Key topics and trends.include: INP Toulouse, France

» Artificial and Embaqdied Intelligence &!

-

* Neuromorphic Cemputing

* Advanced Materidls & Manufacturing

Sustainability
* Quantur f7chnologies

1
Data-Dri\fn Robust ui(ldance S
Algorithms to Approach a Tumbling >
Space Debris (2023-Ongoing)
Carleton University,/Canada

N

Guidance: formulate a clear research question and highlight the

novelty vs. existing scientific literature —
ESA UNCLASSIFIED — For ESA Official Us® Only ”/ /\
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“# VISITING RESEARCHERS AND ACCESS TO ES

Visiting Researcher schemes aim to support
research projects that would benefit from ESA
labs, facilities or expertise

Co-sponsored visiting researcher
Nominally up to 1 year at the ESA site where the
ESA Co-supervisor is located.

P .

> 60 researchers

Visiting researcher chahnel:
For any funded re/se\ajch project at (post)-

level. \\> oo

s
« 36 researcheﬁi
e 12 participating labs _ SR
ESA UNCLASSIFIED — For ESA Official Usg Only
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"% ADVANCED CONCEPTS TEAM

ESA’s research think-tank, exploring with academia beyeng the pro

OPEN SCIENTIFIC
7 6 9 PUBLICATIONS ON ADVANCED
SPACE CONCEPTS
> 100000 23

DOWNLOADS OF ACT
OPEN-SOURCE SOFTWARE

>500

RUNNING PROJECTS INCLUDING

- Neural ODEs for Space Applications

'Keplerian Travelling Salesman Problem

| Fast and Efficient Asteroid Geodesy with MasconCubes
- Memristor based Neural Network Accelerators

&ammati 3

TRAJECT(
OPTIMIZATI

/ [<

horizon

- é\ esa

www.esa.int/act

SCIENTISTS - Automated Reasoning for Quantum Computing
- Quantum Distributed Sensing using Graph States

PARTICIPATING IN . Quantum Causafity~

OPEN COMPETITIONS - Totimorphic Structures for Space Applicatigns INTELLIGE

ON KELVINS \

DATA SCIENCE POR >1000 125

CO-AUTHORS ARIADNA STUDIES WITH »
| IN EU ACADEMIA UNIVERSITIES B

Competitions: kelvins, Opfimize, GTOC, socis \ L
ESA UNCLASSIFIED — For ESA Official Us Only /
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% DISCOVERY- OPEN FOR YOUR DISRUPTIVE]

EASY

ESA co-superyisor

IDEAS

@ 10eAs
OPEN

DISCOVERY
CHANNEL

@ IDEAS

Disc. & Prep.
CAMPAIGNS

PREPARATION
ACTIVITIES

ng Researcher

Funded, dmployed researcher
ith own funding

C0-SPONSORED
RESEARCH
ACTIVITIES

STUDIES
LS TECHNOLOGY
DEVELOPMENTS

ESA hosting lab’
- 12 labs

ideas.esa.int

P PA A PLATFOR ~ —’ _~
ESA UNCLASSIFIED — For ESA Ofiicial Usg Only

-+ Mutual interest

)B

Collocated
Resea rchers

== 12

PARTICIPATING LABS |
(dynamic)

- @oesa
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nebula.esa.int

ESA ACT

V"'“’-'-Natural link to research
community and
academic ngtwork

esa.int/act
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https://activities.esa.int/
https://ideas.esa.int/
https://www.esa.int/Education/ESA_Academy
https://nebula.esa.int/
https://www.esa.int/act

"% USEFUL LINKS

* Channel and Campaign.

* Entryto Discovery
Element

*  Submission of pre- :

—
proposals and outline

proposals for GSTP.

L

esa-star
Publication

esa

* Registration of new
companies
* Invitations to tenders.
* News/Procurement
related announcements:
\ Preparation, TDE WP, GSTP

Compendia Publication

Activities Portal

* Running activities

* Visibility on interim
results and publications

* Updated by contractor

* Simplified interaction

| Discovery and

o B 0o

Preparation
* Discovery & Pr para{io/n

Highlights

s

\

with ESA

shaping the future
. TDE/G.STP‘i'nformgtion
g TDE/@STP achievements

. Reborts.& highlights

o1 P
-

| Nebula Public Library

The knowledge bank of ESA's R&D programmes

¢+ Discovery, Preparation
activities achieyement
summary

e TD,E and GSTP publi’c

“summaries

' Nebula Public Library
v

The knowlas rogrammes
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"% DISCOVERY - IDEAS FROM SLOVENlA\\z\_, /

AALTA LAB D.O.O. Lunar Relativistic Positioning_System - LUREPOS

Duol Study of Opportunities for Elastocaloric Cooling and Heating
Technology in Space Applications — SPACECOOL

SKYLABS D.Q.O. CUBE (CME Catcher Carousel)

ID EAS UNIVERSITY OF Development of tailored surfaces for a more efficient production of

LJUBLJANA, FACULTY  Hydrogen and Oxygen in-space via PEM electrolysis

OF MECHANICAL

ENGINEERING

UNIVERSITY OF Study of Opportunities for Elastocaloric Cooling_and Heating

N ! 4 A ! s
- - T - LJUBLJANA, FACULTY  Technology in Space Applications — SPACECOOL
@ IDEAS / @ IDEAS OF MECHANICAL

. . OPEN . ENGINEERING
'Disc. & Prep. | ' DISCOVERY UNIVERSITY OF CUBE (CME Catcher Carousel)

. CAMPAIGNS | : MARIBOR
| | CHANNEL UNIVERSITY OF DEVELOPMENT OF NEW COMPOSITE MATERIAL BASED ON CARBO
| | MARIBOR FIBRE AND CHITIN FROM THE FUNGUS

UNIVERSITY OF Radiation Assessment on GaN based bridge designs for future space
NMARIRNR miccinnc

VInG

1z 2 o
PREPARATION @ ﬁ

ACTIVITIES Triglav National 61 | .

ek Velenje

Kranj. Celje

(0-SPONSORED STUDIES EARLY | i
RESEARCH LAY TECHNOLOGY g @
ACTIVITIES DEVELOPMENTS ot o S

https://activities.esa.int Zapresic

Monfalcone




‘ Vi &
ELIUM COMPOSITE .. STUDY OF OPPORTUNITIES FOR ELCASTUGABORIG
ENGINEERING MATERIAL WITH IMPROVED []N COOLING AND HEATING TECHNOLOGY INSSPAGE
MECHANICAL PROPERTIES USED FOR ADDITIVE APPLICATIONS - SPACECOOL
MANUFACTURING BRI e oo oo P oroon

Overview Events Reports Assessments Forum Members

Organisational
° @ Prime contractor ® gUm‘
University of Maribor e
RUNNING s

[ Activity Type
o 07 March 2022 07 March 2025 . % YS
Implementation
progress DURATION: 36 MONTHS

Objective

The subject of the doctoral research is the production of micelle material which is part of mycelium
composition and has so far proved to be a durable material for all-round use, such as the furniture,
bricks, containers etc.. . The task is based on researching the material properties and potencial
possibilities of its use, as well as finding an alternative to traditional synthetic materials and
encouraging reflection on the use of non-durability and ecologically objectionable materials. Fungal
mycelium properties can be manipulated by the choice of substrate, type of fungus and post-
treatment. Thus, in bio composite materials several properties can be found, such as complete
biodegradability, toughness, lightness, resistance to fire and water, etc. The possibility of changing
its properties consequently allows us to use the material for different purposes. Fungal mycelium is
mainly composed of natural polymers such as chitin, cellulose, protein, etc., so it is a natural
polymer composite fibrous material. Based on mycelium’s unique structure and composition, we
anticipate the development of various materials, which offers plenty of space for improvements and
further development of materials.. Due to its potential, we want to realize the idea of making new
mycelium composite engineering material with improved mechanical properties used for additive
manufacturing. The production of this material would take place in several stages. The first steps
would follow the already known procedures, while the next steps would follow the described
method with the equipment that we have at our university.

®©

Contract number

Technical contact person(s)

+ Malgorzata Holynska
Programme
Discove

Activity Id
21-D-R-TEC-45

OSIP Idea Id

-202 7

OSIP Proposal Id
1-2021-03377

Related OSIP Campaign

Open Discovery Ideas Channel

Main application area
Exploration

®

[ Prime contractor
® UNIVERSITY OF LJUBLJANA, Unt
b FACULTY OF MECHANICAL

RUNNING ENGINEERING TEC-MTT

19 June 2025 19 June 2026 [ Activity Type

Study

DURATION: 12 MONTHS

Objective

Heat management in space presents one of the key challenges due to extreme conditions.
Systems ranging from small satellites, through complex spacecraft and stations, to future Moon
and Mars habitats demand precise temperature control for electronics, life-support, and scientific
operations.

Established passive systems (heat pipes, radiators, etc.) have limitations, and active heat pumps
are needed for precise thermal control and heat lift to high temperature level. However, vapor-
compression systems are unsuitable for space, thermoelectrics are inefficient, and cryocoolers are
bulky. Efficient, lightweight, and robust solutions are essential for future missions.

Elastocaloric is a novel technology, based on solid shape memory materials and shows great
promise in many applications. The U.S. Department of Energy recognised it as the most promising
future heating and cooling solution, and the World Economic Forum lists it among 2024’s top ten
emerging technologies. Elastocalorics rely on solid-state phase changes triggered by mechanical
stress, absorbing or releasing latent heat and operate without harmful refrigerants. This
environmentally benign, recyclable technology can provide high-efficiency, silent, compact, and
modular systems for both miniature and large-scale applications, covering wide temperature
ranges.

During this study, we will (i) Identify space applications thermal management needs and
environmental constraints, from microsatellites to future Moon/Mars habitats. (ii) Evaluate the
elastocaloric potential and the effect of the space environment on the elastocaloric technology. (iii)
Develop and evaluate preliminary concepts; and (iv) Develop a numerical model, perform
simulations, and compare the performance of the most promising concept with the state-of-the-art
technology.

The results will give a clear overview of the possibilities of using elastocaloric technology in space
applications and will open new perspectives for sustainable solutions on Earth.

® Organisational

Contract number

Technical contact person(s)

« Stephane Lapensee
Programme
Discovery

Activity Id
CA_S_I-2024-11686

OSIP Idea Id
1-2024-11686

OSIP Proposal Id
1-2025-02086

Related OSIP Campaign
Open Discovery Ideas Channel

®

Budget
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