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Objectives : 

Research Topic : Airport infrastructure for a fleet of hydrogen-powered aircraft

Identify the necessary infrastructure to accommodate 
hydrogen-powered aircraft, including storage, refuelling systems, 
operation & safety equipment

Infrastructure Requirements

Analyse the impact on airport processes through numerical modelling
to assess adaptations in hydrogen refuelling, aircraft turnaround &
operational constraints

Operational Processes

Explore and optimize deployment scenarios, focusing on levels of 
integration of a hydrogen aircraft fleet, impacts on logistics, safety 
considerations & environmental performance 

Deployment Scenarios
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3-year PhD program: from Sept. 2025 ➔ Aug. 2028

Funded by VINCI Concessions

Affiliated with École Centrale de Lyon, Laboratory of Fluid Mechanics and Acoustics (LMFA)

Pr. Christophe CORRE, PhD supervisor 

Pr. Stéphane AUBERT, PhD co-supervisor

Germain HURTADO, Director of Hydrogen and SAF Technologies & Projects
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2 stadiums

61 000 capacity 
128 events 

in 2024

Stadiums

302 km
of high-speed rail

Rail

99,7%
regularity rate in 2023

+140 M
passengers since 2017 for 

LGV SEA

+70 
airports 

in 14 countries

318 M
passengers 

in 2024

Airports

1st private operator
in the world

1st concessionaire
in France, Germany, Greece, 

Czech Rep & Slovakia

100 M
transactions/month

8 193 km
in 14 countries

Highways
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Challenges and long-term vision

Hydrogen: a central lever for decarbonizing 
aviation
- An option to decarbonize regional and short / 

medium-haul flights
- Major impact expected once hydrogen aircraft 

enter the market (2045–2050)

Challenges for airports
- Need to anticipate long development lead times
- Adaptation to new safety regulations
- Significant investments in infrastructure 

(storage, distribution, operations)

04/15/2026

Role of modelling
Modelling supports strategic decision-making by 
testing multiple integration scenarios:
- Forecasted hydrogen demand
- Sizing of storage and distribution systems
- Impact on turnaround time
- Influence on airport capacity

Long-term vision
- Optimize costs and operations by avoiding 

oversizing
- Reduce future adaptation needs
- Enable a phased, scalable investment plan 

aligned with the gradual rollout of hydrogen 
aviation
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Research Scope and Operational Inputs

EU Horizon H2020 Context: 
Green airports and ports as multimodal hubs for sustainable and smart mobility

TULIPS DemonsTrating lower polluting soLutions for sustainable airPorts across Europe
01.2022-12.2026

STARGATE SusTainable AiRports, the Green heart of Europe
11.2021-10.2026

OLGA Holistic & Green Airports
10.2021-09.2026
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Research Scope and Operational Inputs

EU Horizon Europe Context: Hydrogen-Powered Aviation

ALRIGH2T Airport-Level DemonstRatIon of Ground refuelling of Liquid Hydrogen for AviaTion
01.2024-12.2027

GOLIAT Ground Operations of Liquid hydrogen AircrafT
05.2024-04.2028
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Research Scope and Operational Inputs

EU Horizon Europe Context: Hydrogen-Powered Aviation

ALRIGH2T studies two alternative technologies for LH2 aircraft refuelling:

- Direct LH2 refuelling -> definition of operational protocols, development and testing of a LH2 transfer pump 
and an instrumented tank, execution of refuelling/defueling tests and delivering of a digital twin model

- LH2 tanks swap refuelling -> end-to-end logistic and supply chain of tank modules, design of associated on-
and off-site infrastructure and its demonstration

Demonstration results in Milan Malpensa and Paris (Orly or LeBourget)

MXP
ORY
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Research Scope and Operational Inputs

GOLIAT: Building the Future LH₂ Ecosystem for Airports

Refuelling TechnologiesModels LH2 A/C Demonstrations

Assessment of hydrogen 
demand at airports in 

Europe

Hydrogen supply chain 
model and costs evaluation

Guidelines covering
Standardisation & 

certification of LH2 
refuelling operations and 

equipments

Innovative high-flow ground-based 
refuelling systems for liquid hydrogen

Development and tests of large scale 
LH2-refueller and A/C refuel system

Demonstration of LH2-powered 
aircraft ground operations at 

three EU airports

Operations of parking, taxiing, 
manoeuvring, refuelling

Framework

O
b
je
ct
iv
e
s

• Identification of norms 

and standards applicable 

to LH2 refuel
• Pilot at Saint-Exupery Airport in 

2027

VINCI Concessions–affiliated airports involved in the project
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The numerical model developed within the PhD does not only cover hydrogen management at the airport site, 
but also the associated distribution routes. A similar scope is considered, for instance, in [1].
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Research Scope and Operational Inputs

Scope of the numerical model under development

[1] D. Van Dijk, H. Ebrahim, Y. Joos, E.F. Bodal,
I. Hjorth, Integrating liquid hydrogen
infrastructure at airports: conclusions from an
ecosystem approach at Rotterdam The Hague
airport, Journal of Airport Management, Vol. 18,
No. 4 (2024)

Context : EU H2020 TULIPS project aiming to
accelerate the roll-out of sustainable
technologies in aviation, with zero-emissions
and zero-waste airports by 2030 within
Amsterdam Airport Schiphol, serving as
ground for the demonstration of projects.
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Similar models have been developed by research teams outside Europe (China, Canada, Brazil, etc) to optimize
the components sizing of hydrogen infrastructure at the airport, including on-site production, storage, and
refueling hydrogen-powered aircrafts. Refer to [2]

04/15/2026

Research Scope and Operational Inputs

Scope of the numerical model under development

[2] Zhen Ye et al., Modeling an optimal renewable hydrogen infrastructure at
airport, International Journal of Hydrogen Energy, Vol. 210 (2026)
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Reference framework
The numerical model of an airport hosting hydrogen-powered aircraft and ground vehicles, which will be 
developed as part of my doctoral research, builds upon existing works from the literature and also introduces 
specific inputs.

Use of GOLIAT project inputs
The project will integrate several key inputs from GOLIAT, including:
- Characteristics of hydrogen refuelling vehicles
- Definition of safety zones
- Additional relevant parameters such as infrastructure maintenance requirements, equipment costs, and 

operational constraints

04/15/2026

Research Scope and Operational Inputs

Integrating Operational Insights into Academic Research
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Scope of the study
The studies and modelling will be based on airports operated by VINCI Airports, which are already engaged in 
hydrogen-related initiatives..
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Research Scope and Operational Inputs 

Integrating Operational Insights into Academic Research

France – Lyon Saint-Exupéry Airport 
(participant in the GOLIAT project)

England – London Gatwick Airport 
(Collaboration with Airbus, easyJet & Air 
Products on an H₂ infrastructure study)

Japan – Kansai International Airport
(MoU signed with Airbus & Kawasaki 

for H₂ infrastructure studies at the 
three Kansai airports)

https://fr.newsroom.vinci-airports.com/actualites/lancement-dun-projet-innovant-de-production-dhydrogene-liquide-pour-laviation-b13b-4b03d.html
https://www.airbus.com/en/newsroom/press-releases/2024-07-airbus-welcomes-london-gatwick-to-global-hydrogen-hub-network
https://www.airbus.com/en/newsroom/press-releases/2024-07-airbus-welcomes-london-gatwick-to-global-hydrogen-hub-network
https://www.airbus.com/en/newsroom/press-releases/2024-10-airbus-kansai-airports-kawasaki-heavy-industries-to-accelerate#related-assets
https://www.airbus.com/en/newsroom/press-releases/2024-10-airbus-kansai-airports-kawasaki-heavy-industries-to-accelerate#related-assets
https://www.airbus.com/en/newsroom/press-releases/2024-10-airbus-kansai-airports-kawasaki-heavy-industries-to-accelerate#related-assets
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A model capable of:

Hydrogen demand calculation per flight
Determining H₂ consumption based on:
- aircraft type and performance characteristics,
- flight distance and typical mission profile
- specific routing constraints (weather, air traffic, 

altitudes).

Optimized hydrogen production planning
Scheduling production according to:
- time-dependent hydrogen demand,
- dynamic electricity pricing,
- storage capacity and associated costs.

04/15/2026

Research Scope and Operational Inputs

Research Scope and Operational Inputs

Optimized utilization of ground-operations vehicles
- Allocation and scheduling of refuelling dispensers.
- Integration of safety-zone constraints and vehicle 

access limitations.

Comprehensive Turnaround Time (TAT) calculation
- Full determination of TAT based on standard 

ground-handling tasks.
- Evaluation of which activities can be performed in 

parallel vs. those requiring sequential execution.

Meanwhile, the doctoral thesis will study the impact regarding the safety-zone requirements, airport operations
including stand occupancy, ground-handling constraints, and operational efficiency.
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