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PHD STUDY & RESEARCH

PhD study topic
* Polymer gears in space applications
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PhD study topic

- gears in space applications
* Liquid lubricant evaporation in space applications

Vacuum o

/ Molecular flow
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PHD STUDY & RESEARCH
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PHD STUDY & RESEARCH

Labyrinth seals

* Prevention of lubricant evaporation
* Reduction of contamination levels
Applications considered

* Reaction wheels & Control Moment Gyroscopes (CMGS)

« Solar array drive mechanisms

« Coarse Pointing Assemblies — optical/laser terminals
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PHD STUDY & RESEARCH

ESA co-founded research for PhD student (max 50%, 90k€)
- Duration of the selection procedure — 8.5 months

 Round Nr.1 (Evaluation) — 36.4% Success rate

* Round Nr.2 (Tender Evaluation Board) — 19.2% Success rate

Co-funded research or EISI-funded activities
| O Follow up these ideas on OSIP

© © %) O
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IDEA COMMUNITY DISCUSSION EVALUATION PROPOSAL SUBMISSION TENDER EVALUATION BOARD CONTRACT

Studies or early technology development activities
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ACTIVITY - P

EFFECT OF LOCAL GEOMETRICAL CHANGE

POLARIZATION OF LABYRINTH SEAL SUR
ON THE EVAPORATION RATE OF LIQUID

LUBRICANTS IN SPACE APPLICATIONS

OSIP Idea Id
Overview Events Reports Evaluation Forum Members History Approval workflow Milestone Payment Plan -

OSIP Proposal Id
I-

o ocal geometrical changes and polarization of labyrinth sea Related OSIP Campaign
° R —_— ® Organisational the evaporation rate of liquid lubricants in space applicatid 0 |
Brno University of Tec U"jit_ 7
RUNNING Lo A
‘ > ; : %, B = Main application area

seneric for multip

[1 Activity Type ¥ @
| 01 January 2023 01 January 2026 Molecutes flow in a

) molecular flow regime Bud C;E!t
Implementation through a labyrinth seal, -

progress DURATION: 36 MONTHS sakiy which prevents leakage

labyrinth seal's effs

https://activities.esa.int/4000139889



INTERNSHIP

Lulea University of Technology (LTU)
- ERASMUS+ Internship
* 07/05/2023 — 27/05/2023

« Supervisor: ,, ,,
o Prof. Lars-Géran Westerberg I UL E A

o Dr. Erik Nyber
e IEKNISKA

« Research topic:
o Molecular flow simulations
o MolFlow+, COMSOL Multiphysics
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Population: 79 000
Elevation: 7m
80 km under the polar circle
Aurora boreal
Midnight sun




{
|
"
i
\
g
y
¢

|
,m

—~Ze,

it E a2



















ot

postisn

SAMSUNG



O STATATA"i
Zavay, <o
Jb«b«»ﬂun J

O

®
».
®
)
=
o
-.,
©
®
L}

ches

mitigation measures

Monetization Approa

]
gt

| Preference Data

nic Evaluation






.
i i
Tt



















Lo ‘,'
=

L=\




BRSSP S
- — N

A S A BT T S







VINTERNSHIP

Lulea University of Technology (LTU)
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PHD STUDY & RESEARCH

Vacuum System Design and Maintanance Course
Chester (UK), 20-23 June 2023
dr. Oleg Malyshev, et. al.




PHD STUDY & RESEARCH

Space Tribology Course (ESMATS 2023)
- Warsaw (PL), 18-19 September 2023
- ESTL — European Space Tribology Laboratory




PHD STUDY & RESEARCH

ITC Fukuoka 2023
1st Conference — Oral presentation
Space Lubricant Evaporation in UHV Environment




PHD STUDY & RESEARCH

ESA Academy 2024
« Technology Transfer, Application & Innovation
« ESEC Galaxia (BE), 22/01-27/01/2024
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INTERNSHIP .
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Daresbury Laboratory (UK)
« Freemover Internship
« 22/04/2024 — 22/05/2024

* Supervisor:
o Dr. Oleg Malyshev

« Research topic:
o Molecular flow simulations
o Molecular monolayers
o MolFlow+ software
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Population: 211 000
Liverpool (25 km)
Manchester (26 km)
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INTERNSHIP _
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PHD STUDY & RESEARCH

Leeds-Lyon Symposium on Tribology
« 2nd Conference — Oral presentation

Optimizing Labyrinth Seal Geometry to Minimize |
Liquid Lubricant Evaporation in Space Systems

3T'I|M|Z|NG LABYRINTH SEAL GEOMETRY TO
IMIZE LIQuID LUBRICANT EVAPORATION
IN SPACE SYSTEMS

Josef Pouzar
David Kostal, lvan Kri
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PHD STUDY & RESEARCH

BrnoSAT - CubeSat mission

* Initiative of: Czech Aerospace Research Center, Spacemanic CZ, Brno Observatory
« BUT is developing 1U structure to host two experiments — laybrinth seals in 0.5U

« Launch planned for mid-2026 (HSO, 500km)

INTRODUCING
BRNOsat

powered by
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PHD STUDY & RESEARCH

ESA Final Presentation Days 2025

- ESA/ESTEC, 01/04-05/04/2025

« Organized by ESA Space Mechanisms team
« Oral presentation of outcomes so far
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Eesa

24th - 26th
September
2025

European Space Mechanisms
and Tribology Symposium

Lausanne | Switzerland




PR & Lectures

Raketou na Mars!




RAKETOU NA

MARS

~ ™1 i 17 A DD
JOSEF POUZAR

¥,

O) SCIENCEANDTECHNOLOGYCLUB

(§) STCBRNO Eadadas -
S «) 030/13608 «0 B & [ O [
Josef Pouzar | Raketou na Mars

B Science & Technology Club : ‘ z Z
P M 136 () > sdlet U Stshnott &) Diky  9¢ Kip [ Uloit

7.6 tis. zhlédnuti pred 9 dny FAKULTA STROJNIHO INZENYRSTVI - VYSOKE UCENI TECHNICKE V BRNE
Treti prednasku letniho semestru povede Josef Pouzar, ktery pisobi na Ustavu konstruovani FSI, na téma: Raketou na Mars.

Ponorie co dn facciniiiciho evata knemicks tachnikyv icitho wunie ckrze nonceni ce 7 chvh mineidvich kaemicksrh mici 2 moonoeti mezinlanatamiho coctovani Pradnasks nodrobhng rorehira natienachy a ealhani nrvnich nolaett o nrozkor imanid iimich nlanat 2 7diirazruse ink tvio chvhwv niic  vies




ESA LAUNCHING
CAREERS

Josef Pouzar

= @OQ STUDENTSKAUNIE
> i 1§ 2:38:00/.320:42 vt ’ .- ,(,F »ﬁ; ::

YSpace — SpaceBeer: Engineering, Survival & Careers



PR & Lectures

BUT FME Open Days

konstrukting.cz Sledovani Zprava

Prispévky (107) Sledujici (627) Sleduji (175)

Ustav konstruovani | Fakulta strojniho inZzenyrstvi
Bakalarské, magisterské a doktorské studium ®y #
@opdvut

@strojlab

@pneuracer_soutez

@fmebut @vutvbrne

@ linktr.ee/konstrukting + 1

Letni Skola & Student life ¢
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CONCLUSION

Doctoral thesis — 70/100%

Future Conferences

- 05/2025, STLE Annual Meeting (US)
- 09/2025, ESMATS 2025 (CH)

What matters the most is the people...

® PhD Study & Research

@ Other Projects @ Supervising

® PR & Lectures

® Project Management

BUT FME Senate

K

® Teaching
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THANK YOU FOR YOUR ATTENTION

Josef Pouzar, Ing.

Josef.Pouzar@vut.cz
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