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EXPERTISE

ü 14 partners

ü All of the BE universities

ü 16 PhD topics

ü 4,5 years

ü 30 + companies



Meet the team!



Meet our consortium



Why is this collective important?



Belgian assets

BACKBONE



Our approach



Our approach

RESEARCH

16 topic

Entire value chain

Tech & non - tech

Internal rotation

TRAINING

Scientific & tech skills

Soft skills

Industrial orientation

Multi - disciplinarity

COMMUNITY

Life - long network

Collab opportunities

International approach



Why is this project unique?

Political structure Ą ETF to combine

More than research Ą all - rounders

Foundations for industrial innovation  & 

expertise at hand



Does it work or is it only a nice story on paper?

Letõs zoom in on some results



HydrogenWeek  2022

One week deep dive into H2 topics

All 15 ESRs + extended community

H2 lectures, also via live - stream

Site visit, workshops & teambuilding

Hydrogen Research Event
Poster session

Keynotes

Å Live participants: 15

Å Registrations for livestream lectures: 96

Å Participation per lecture: 20 - 48

Å Access to the recordings: 151

Å Research event:

Å Number of posters: 51

Å Academic participants: 97

Å Industrial participants: 59

This was the best experience in my academic career so 
far. It helped me a great deal as a researcher to go 

forward. I come back full of motivation & energy, ready 
to give it my absolute best! I canõt wait to get back 

together with the group to see how we can find 
solutions and take steps forward for the problems that 

were handed to us in a critical way this week.
Mauro Daese -  KULeuven



Workshops

Theory Practice Video pitch



Workshops

www.behyfe.be/videopitches



Industry



Industry

More than 30 

IAB companies



Industry

Secondments & 
site visits



EPHYC2024

ü 2024: first edition ever

ü bridging a gap

ü Only for PhDs, by PhDs

ü Skills building opportunity

ü Hydrogen Europe Research

ü High level industry sponsors

ü Legacy!





Being a PhD student goes beyond dedicating four 
years to producing high - quality research 
outcomes. It's a journey of professional and 
personal growth that cannot be achieved by 
working in isolation. 

Being part of the BEHyFE research team 
significantly enhances this journey by providing 
opportunities to engage in diverse research group 
activities and by fostering a vibrant community 
that organizes team - building events, workshops, 
seminars, and conferences. 

For me, the greatest added value of being part of 
BEHyFE is that it allows me to evolve into a well -
rounded PhD graduate with a multifaceted skill 
set while becoming an expert in my specific 
research area 

-  Negar Namazifard , VITO



Follow our journey on: www.behyfe.be
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Two main challenges to integrate renewables  into the electricity system

Balance Inverter
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Residual load = Demand - Renewables

The έduck curveέ

A manifestation of the 
mismatch between supply and 
demand, represented by the 
residual load (also called 
minimum net load).
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What are the solutions? 

Optimizing dispatch

Enabling industrial demand 
response

Enhancing flexibility of both 
conventional and VRE power 
plants

The έduck curveέ is expected to 
worsen over the time.
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Gas turbines offer multiple 
operation advantages

Quick dispatchability 
High efficiency
Fast frequency response



119

Two possibilities to decarbonize gas turbine systems

Low carbon fuels Carbon Capture
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H2 as fuel in a gas turbine

Air

Fuel

Flue gases



What differentiates H 2 from CH 4?

Same energy input 
@200 bar and 25°C

CH 4

H 2
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Hydrogen impacts  GT performance

Source: Lieuwen, T. (2022). Hydrogen Use in Gas Turbines: Operability, Emissions, 
Efficiency [Slideshow] Georgia Tech. 

Higher  Power
Higher  Efficiency

Lower  Power
Lower  Efficiency

Lower  Power
Higher  Efficiency
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Gas turbines size

Heavy- Duty Industrial and aeroderivative mGT

Net output: 45 ð 593MW Net output: 2 ð 113MW Net output: 3.2 ð 200 kW

Total installed electricity capacity in Belgium is about 26.2 GW (VRE + thermal power)

~ 44 units ~ 232 units ~ 131 k units



124

Simple Brayton cycle

Two shaft Brayton cycle

Recuperated Brayton cycle

We have analyzed multiple gas 
turbine cycles and plan to explore 
even more configurations.



125

H2 firing enhances the efficiency and power of all 
configurations at constant exhaust temperature . 



Electricity

Electricity

Electricity + Heat Heat

A B C
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Hydrogen can enable some  flexibility within the 
evaluated systems.
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Conclusion

Hydrogen improves the performance of the gas turbines and has the 
potential to increase flexibility.

Integration of systems and efficiency improvements are key for 
decarbonization 



Letõs hear from them!



An experimental and numerical 
investigation of CO2 diluted, oxy - fuel 
combustion in a reciprocating engine using 
mixtures of natural gas and hydrogen

25/03/25     UC Louvain - KU Leuven     Mauro Daese



Visualization of the title
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An experimental and numerical 
investigation of CO2 diluted, oxy -
fuel combustion in a reciprocating 
engine  using mixtures of natural 
gas and hydrogen



Visualization of the title
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O2

An experimental and numerical 
investigation of CO2 diluted, oxy -
fuel combustion  in a reciprocating 
engine  using mixtures of natural 
gas and hydrogen



Visualization of the title
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CH4O2 + H2+

An experimental and numerical 
investigation of CO2 diluted, oxy -
fuel combustion  in a reciprocating 
engine  using mixtures of natural 
gas and hydrogen



Visualization of the title
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CH4O2 + CO2+H2+

An experimental and numerical 
investigation of CO2 diluted , oxy -
fuel combustion  in a reciprocating 
engine  using mixtures of natural 
gas and hydrogen



Why would this be interesting?
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Greenhouse and pollutant emissions: 
CO2 and NOx

Efficiency     Trade-off     NOx

Air



Greenhouse and pollutant emissions: 
CO2 and NOx

Why would this be interesting?
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e-CH4
Becomesnet-zero 

CH4O2 + CO2+ H2OCO2 + CO2+

Storage

e-CH4
Becomesnet-zero 

or negative



Greenhouse and pollutant emissions: 
CO2 and NOx

Why would this be interesting?
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CH4O2 + CO2+

Electrolyser



Thank you for your interest and attention!
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Mauro Daese
Email: mauro.daese@kuleuven.be
Tel: 0479198278



Letõs hear from them!



Alternative Electrocatalytic 
Strategies for Fuel Cells and water 
electrolysers

25.03.2025 ð Genk ð Sohrab Pahlavan



High surface area nanomesh electrodes for application in 
Proton exchange membrane fuel cells (PEMFCs)
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Ionomer network:

Pt nanocatalyst:

Carbon current collector

+ porous network

Ni Nanomesh ð standard material at imec

Pt coated Ni nanomesh electrode fabrication ð 

using Pt Electrochemical Atomic Layer deposition

Pt eALD

* S.P. Zankowski and P.M. Vereecken, ACS Appl. Mater. Interfaces (2018) 10, 44634ҍ44644
* N. Plankensteiner et al., Materials Today Energy (2022) 30, 101172



Comparison of Nanoparticle and Thin -Film 
Electrocatalysis
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Pt nanoparticles and thin-film on Ni substrate

Carbon-supported 

nanoparticles

Thin-film coated

nanomesh

1

2

3

4

5

6

Nanoparticle-decorated 

nanomesh



Letõs hear from them!



Hydrogen Policy and 
Infrastructure Analysis for 
Industrial Decarbonization

Negar Namazifard

negar.namazifard@vito.be

Energy Systems Integration & Modeling (KU Leuven)

Unit Water and Energy Transition ( EnergyVille )

25/03/2025, IAB workshop day

mailto:negar.Namazifard@vito.be


Context and Motivation

145

Ç A holistic view of hydrogen supply chain/infrastructure is essential beside detailed analysis of individual 
components/technologies 

Ç In the context of industrial decarbonization, the future potential hydrogen consumption and its geographical 
distribution is highly uncertain

Ç Two important criterion for renewable hydrogen viability in industries:
ü Cost competitiveness Ǿǎ ƻǘƘŜǊ ŘŜŎŀǊōƻƴƛȊŀǘƛƻƴ ǊƻǳǘŜǎ όŜΦƎΦΣ //¦{Σ ōƛƻŦǳŜƭǎΣΧύ
ü EU-level regulation and policies (e.g., RED III)

Research Questions:

1. What would be the potential role of low-carbon hydrogen infrastructure 
in industrial-intensive regions with limited renewable resource 
availability?

2. What would be the impact of EU-level policies in the development low-
carbon hydrogen market? 



Research Storyline
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Developing and 
integrating a muti-period 
cost optimization model 
(Hypatia) for long-term 
hydrogen infrastructure 
analysis:

Å GIS-based model 
setting

Å Capacity expansion 
decisions

Å High interannual 
temporal resolution

Å Pipeline 
characteristics

Å Storage operations

Belgian hydrogen 
Infrastructure analysis:

Linking TIMES BE output 
to spatially-resolved 
model for hydrogen infra 
optimization 

Industrial decarbonization 
in trilateral chemical 
regions:

Linking bottom-up 
industrial dataset with 
hydrogen infra 
optimization model

Analyzing the effect of 
relaxing EU criteria on 
renewable hydrogen costs 
and emissions:

Integrated European 
electricity and hydrogen 
system based on 
TYNDP2024 data:


