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Education in Hydrogen Technologies Area

Vzdélavani v oblasti vodikovych technologii
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Vodikoveé plnici stanice
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Skladovani a preprava vodiku

https://moodle-copag.cz/

Vyroba vodiku a bezpecnost

Vystupy, které vznikaji v rdmci projekt’ Erasmus+ jsou k volnému Sireni.
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» vyukovy web - vodikové technologie
EHTA 2 o

edukacni jednotky
e uceni zakd s vyuzitim gamifikacnich prvkt (2D hra)
navazujici projekt e nékolik jazykovych verzi
2023 — 2026

* diseminace v dalSich skolach v regionech
 Skoleni dalSich pedagogl a zaku

e spoluprace s firmami

Cilem projektu je zavést a zatraktivnit vzdélavani v oblasti vodikovych technologii
na dalsich strednich skolach..
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Nabidka skolam Vyména informaci

2D hra a jeji zapojeni do vyuky

Trenazér vodikové plnici stanice




Predstaveni vytvorené jednotky

Presentation

PHYSICAL STORAGE

Compressed Hydrogen Gas

Description: Hydrogen gas is stored at high pressure, typically between 350 and
700 bar (5,000 to 10,000 psi).

Applications: Widely used in transportation and refueling stations due to its
relatively simple storage system.

Pros: Mature technology; immediate release of hydrogen.

Cons: Requires strong, heavy tanks; lower energy density compared to liquid
hydrogen.

Ebook

2. Material-based Storage

a) Metal Hydrides

Characteristics

. Storage Mechanism: Hydrogen atoms are absorbed into the metal or alloy and bond
with the metal atoms to form a metal hydride compound. This process is reversible, allowing
hydrogen to be released when needed.

. Temperature and Pressure Conditions: The absorption and desorption of hydrogen
by metal hydrides are temperature and pressure-dependent. Heating the hydride can
release stored hydrogen, while cooling it allows for hydrogen absorption.

. Types of Metal Hydrides: There are various types of metals and alloys used for
hydrogen storage, including interstitial hydrides (e.g., magnesium hydride, titanium
hydride) and complex hydrides (e.g., sodium aluminum hydride).

Advantages
. Safety: Storing hydrogen in metal hydrides is generally safer than compressed or

liquid hydrogen, as it is less prone to leaks and does not require high-pressure storage tanks
or cryogenic temperatures.

. Energy Density: Metal hydrides can potentially offer high hydrogen storage
densities, making them suitable for applications where space and weight are critical.
. Temperature Regulation: The heat generated during hydrogen absorption and

released during desorption can be utilized for thermal management in applications, adding
an element of efficiency.



Predstaveni vytvorené jednotky

Worksheet

Task 1: True or False

Determine if the following statements are true or false. Correct the false statements.

1. Compressed hydrogen gas is stored at low pressures to increase its volume efficiency.
True / False

2. Liquid hydrogen storage does not require insulation because hydrogen remains liquid at
room temperature.
True / False

3. Metal hydrides store hydrogen in a chemical bond with the metal atoms.
True / False

4. Sorbent materials for hydrogen storage work best at high temperatures.
True / False

5. Liquid Organic Hydrogen Carriers (LOHC) require low energy for the hydrogen release
process.
True / False

Mindmap

Use of nuclear energy for hydrogen production
Introduction _< Reduces carbon emissions and supports sustainable
energy
Nuclear fission generates heat
Electrolysis Method (electricity from nuclear power)
How It Works Two main methods: —<
Thermochemical Water Splitting (direct heat usage)

Hydrogen is collected, purified, and stored

Splits water into hydrogen and oxygen using electricity
Electrolyzers used in the process
Electrolysis Method
Low-temperature alkaline electrolysis (AEL)
Types —<
Polymer electrolyte membrane electrolysis (PEM)

Uses high temperatures (above 800°C) from reactors

/_— Directly splits water into hydrogen and oxygen
— Thermochemical Water Splitting <€
More efficient than electrolysis

Involves multi-step chemical reactions for industrial use

# Nuclear Energy-Based Hydrogen
Production

Clean energy source

Consistent power supply

Benefits
Can support low renewable energy output
Utilizes existing nuclear infrastructure
High initial costs
Nuclear waste and safety concerns
Challenges

Technical demands for high temperatures

Competition with renewables like solar and wind

Small Modular Reactors (SMRs) for accessibility
Future Perspectives —{ Research focused on efficiency and cost reduction
Integration with renewables for a resilient energy system
Promising path for clean energy
Combines nuclear reliability with hydrogen's
Conclusion
environmental benefits
Future advancements will shape its role



Trenazér vodikoveé plnici stanice

* Interaktivni a bezpecny vyukovy nastroj pro praktickou vyuku
vodikové mobility

 Umoznuje osvojeni spravné a bezpecné manipulace s technologiemi
vodikoveé infrastruktury

* SS Na Mordani, Chomutov




Trenazér vodikoveé plnici stanice - Realné
komponenty a funkce

 Originalni plnici pistole a konektor
* Plnici hadice s trhaci spojkou
* Simulované vodikoveé vozidlo

e Komunikacni panel s informacemi o plnéni (mnozstvi, cena, stav)
* Vizualizace technologického toku vodiku v ramci celé stanice



TrenaZér vodikové plnici stanice - Ridici systém
a simulace provozu

Moznosti nastaveni:

* Plnici tlak: 350 / 700 bar

* Rychlost plnéni (g/s)

* Uprava béhu technologického &asu (zpomaleni/zrychleni)

Simulované chybové stavy:

* Nedostatek vodiku v zasobniku

* Nespravné tlaky v systéemu

Uniky plynu, netésnosti spojul

Prehrati nadrze nebo nizky zbytkovy tlak

MoZnost vybéru z min. 10 scénarl pro vyuku reakce na technické poruchy
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Novy obor

PFiprava SVP 4letého oboru zakonéeného maturitni zkouskou
(otevreni ve skolnim roce 2026/2027)
V rejstriku Skol od 1. 9. 2025

RVP 26-41-M/01 ENERGETIKA
Zaméren na energetiku

* prohloubeni spoluprace s firmami
* veétsi zapojeni odbornik(l z praxe

* ziskani odbornik( do vyuky na zkraceny uvazek ¢i v ramci
spolecenské odpoveédnosti firem

* realizace komplexni maturity
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. ¢ " -

Komplexni absolventska prace s obhajobou
ve strednich odbornych skolach

pokusné ovérovani alternativni zkousky profilové ¢asti
maturitni zkousky formou komplexni absolventské
prace s obhajobou ve stfednich odbornych Skolach

KAP nahrazuje vétsSinu zkouéeg v profilové ¢asti MZ
(nenahrazuje ustni zkousku z CJL).

Zkousime treti rok, tyka se jednotek zakau.

Spoluprace se socidlnimi partnery — zak mze pfi reSeni
pracovat ve firmé, oponent prace je zastupce firmy .




Kontakty:

Dékuji za pozornost

Bc. EvZen Snésel, ulitel odbornych predméti

ESOZ Chomutov Evzen.snasel@esoz.cz

Jaroslav Zocher, ucitel praktické vyuky

Jaroslav.zocher@esoz.cz

Blanka Hvozdova, vedouci Strediska projektl, propagace a dalsiho
vzdélavani

blanka.hvozdova@esoz.cz

Lenka Demjanova, reditelka Skoly

lenka.demjanova@esoz.cz

Strednl' Skola ESOZ
Chomutov

U

Vice informaci na www.esoz.cz
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