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General Target (problem) 

3 

Education 
Fuel Cells and Hydrogen Technologies 

Most Educational Aspects shall get tackled 

Trainers, Lectures, Professors 

Scientists, Engineers, Students, Industrial Employees 

Information for Stakeholders (e.g. Companies, Investors, Politicians) 
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General Aim (graphical overview) 
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NET-Tools is to develop, realize, promote and provide a common e-platform 
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General Objectives 

 
Development of an e-Laboratory Platform 

subdivided into: 

e-Engineering Toolbox 
 Modelling and simulation of FCH related technical aspects 
 Guidelines and brief handbooks of e-tools 

e-Science Toolbox 
 Modelling and simulation of FCH relevant phenomena 
 Database of results received from done experiments 
 Database related CFD programming (validation and verification of codes) 
 Guidelines 

Database 
 Repository of done experiments and results 
 Guidelines and handbooks 
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e-Laboratory 



e-Engineering (samples of tools) 

Simulation of SOFC based on natural gas as fuel 

Cell and stack models for both fuel cells and electrolysis 

Forced ventilation system parameters 

Adiabatic and isothermal model blowdown of storage tank dynamics 

Calculation of upper limits of hydrogen inventory in closed space 
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e-Engineering (explicit sample) 
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e-Engineering (explicit sample) 

Olaf Jedicke (KIT) | WHEC 2018 Rio de Janeiro; 17th – 22nd June 2018 8 



e-Engineering (flame radiation) 

Olaf Jedicke (KIT) | WHEC 2018 Rio de Janeiro; 17th – 22nd June 2018 9 



e-Engineering (flame length and separation 
distance for jet fires) 
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e-Engineering (model for passive ventilation in an 
enclosure with one vent) 
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e-Engineering (computing mass balances at the 
anode & cathode of an operating PEM fuel cell) 
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e-Science (samples of tools) 

Thermo-physical properties of Hydrogen 

Release and dispersion phenomena 

Blast waves and fireball from high pressure tank rapture 

Hydrogen/Helium dispersion in vented enclosures 
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e-Science (explicit sample) 
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e-Science (explicit sample) 
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General Objectives 

 
Development of an e-Educational Platform 

subdivided into: 

e-Learning 
 Conventional Learning Management System (LMS) 
 Technical features to support users concerning communication, planning, 

exchange of documents, etc.  
 Quality assurance (probably review) 
 Guidelines 

e-Repository of FCH relevant information 
 Database 
 Documentations 
 e-books ? 
 Guidelines 
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e-Learning LMS 



E-Learning (explicit example) 

Educational materials 
 Course materials 
 Survey of existing course materials 

 
Specific Courses (Master Courses) in collaboration with TeacHy 
 Course Curricula (University level) 
 Content descriptions (based on modules) 
 Specific educational course materials 
 List of European Universities providing the master course (faculties, professors, 

lectures, etc.) 
 Access for students and teachers (lectures) 

 
e-Learning for Industrial Use 
 Typical industrial demands 
 Industrial level (technicians and engineers) 
 Facing industrial problems and specific education 
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Complementary to TeacHy 
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• Development of Course Curricula 
• Harmonisation of Course Curricula 
• Development of Course Content 
• Development of Course Materials 
• Compilation to complete Courses 
• Complemental Lectures (MOOCs) 
 • Development of e-Platform 

• Development of e-Tools 
• e-Laboratory 
• (engineering tools and scientific tools) 
• e-Education 
• e-model lectures 
• Database 
• Business concept 

LMS 
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Provide a comprehensive platform for online courses (MOOCs) 
for teaching on technologies on various levels (from vocational to 
academic education) with innovative features compared to existing online education 
platforms 

Provide an overview and incorporate existing educational 
materials and important players in the field of fuel cells and hydrogen, 
industry and academia 

Provide online courses as first examples in relevant areas for 
the sector and analyze their impact. Suggested  areas are 
(subject to Advisory Board discussion): 
 Basis to hydrogen (physical (also thermodynamically) and chemical behavior, 

economic and ecological aspects) 

 Basic processes of hydrogen production and technologies 
 Transportation, storage and handling of hydrogen as an energy 

carrier 
 Complete Fuel Cell technology, systems and applications 

E-Learning (more specific) 
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Start compiling/hosting online courses/digital from other 
education and training institutions beyond the NET-Tools 
consortium 
Develop tools and guidelines for acceptance and certification 
of online/digital education 

E-Learning (more specific) 
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Direct Collaboration and Inputs 

HySafe (Network of Excellence) 
HyFOAM 
H2FC (Research Infrastructure Project) 
SUSANA Project (FCH-Joint Undertaking) 
TeacHy (FCH-Joint Undertaking) 
International Institutions (e.g. DOE, Japan) 
Hydrogen Europe (industry grouping) 
Hydrogen Europe Research (research grouping) 
others 
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Direct Collaboration and Inputs 

Expert Workshop (2018) 
 Stakeholders from Industry 
 Stakeholders from Academia 
 Advisory Board Members 
 Others 

Two Educational Schools (2018 and 2019) 
 To enrol and test NET-Tools e-platform on practical level (in 

operando) 
 Feedback for further improvement and development  

Flying Teachers 
 To enrol and test the acceptance of new teaching strategy in 

combination with NET-Tools  
 H2FC (Research Infrastructure Project) 

Newsletter 
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NET-Tools Conclusions 
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Development and compilation of specific e-tools 

Development of e-Laboratory (scientific and engineering basis) 

Development of e-Education (repository and LMS) 

Development of e-Platform (cloud based) to provide e-Laboratory 
and e-Education                                                    under free access 

TO PROVIDE an EUROPEAN DIGITAL PLATFORM to the FCH Community 
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NET-Tools Consortium 
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Basic Project Data and Acknowledgement 
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