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LIFE AT IMID



PHD STUDY & RESEARCH

PhD study topic

• Polymer gears in space applications

2021



PHD STUDY & RESEARCH

PhD study topic

• Polymer gears in space applications

• Liquid lubricant evaporation in space applications

2021

4/19

https://belgo-bearings.com/en/bearing-lubrication/



PHD STUDY & RESEARCH

Evaporation Test Rig (ETR)

2021













PHD STUDY & RESEARCH
2022

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



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

2022



https://activities.esa.int/4000139889



INTERNSHIP

Luleå University of Technology (LTU)

• ERASMUS+ Internship

• 07/05/2023 – 27/05/2023

• Supervisor:

o Prof. Lars-Göran Westerberg

o Dr. Erik Nyberg

• Research topic:

o Molecular flow simulations

o MolFlow+, COMSOL Multiphysics

2023











Population: 79 000

Elevation: 7m

80 km under the polar circle

- Aurora borealis

- Midnight sun

Luleå





































2023



INTERNSHIP

Luleå University of Technology (LTU)

2023

INLET

OUTLET



PHD STUDY & RESEARCH

Vacuum System Design and Maintanance Course

- Chester (UK), 20–23 June 2023

- dr. Oleg Malyshev, et. al.

2023



PHD STUDY & RESEARCH

Space Tribology Course (ESMATS 2023)

- Warsaw (PL), 18–19 September 2023

- ESTL – European Space Tribology Laboratory

2023



PHD STUDY & RESEARCH

ITC Fukuoka 2023

• 1st Conference – Oral presentation

• Space Lubricant Evaporation in UHV Environment

2023



PHD STUDY & RESEARCH

ESA Academy 2024

• Technology Transfer, Application & Innovation

• ESEC Galaxia (BE), 22/01–27/01/2024

2024









INTERNSHIP

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

2024





Population: 211 000

Liverpool (25 km)

Manchester (26 km)

Warrington















INTERNSHIP

Daresbury Laboratory (UK)

2024

Labyrinth seal gap



PHD STUDY & RESEARCH

Leeds-Lyon Symposium on Tribology

• 2nd Conference – Oral presentation

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

2024



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)

2024



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

2025





PR & Lectures

Raketou na Mars!







PR & Lectures

BUT FME Open Days

Instagram PR team



COFFEEEEEEE…

5TH FLOOR 6TH FLOOR



CONCLUSION

Doctoral thesis – 70/100%

Future Conferences

•

•

What matters the most is the people…



THANK YOU FOR YOUR ATTENTION

Josef Pouzar, Ing.

Josef.Pouzar@vut.cz


