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Hydrogen flagship projects

Project duration: 04/2021 ς03/2025
CǳƴŘƛƴƎΥ ŀǇǇǊƻȄΦ тлрa ϵ
> 230 Partners

The three hydrogen flagship projects are a 
central contribution of the Federal Ministry 
of Education and Research (BMBF) to the 
implementation of the National Hydrogen 
Strategy. Taken together, they represent 
one of the BMBF's largest funding initiative 
on the subject of energy transition.
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H2Giga

H2Giga researches and develops 
technologies for the 
industrialization and upscaling of 
water electrolysis ςa prerequisite 
for producing green hydrogen on 
a gigawatt scale. 
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Photograph ©: Siemens Energy AG, thyssenkrupp AG, H-TEC Systems GmbH, ITM 
Power Linde GmbH, Sunfire GmbH (from top left to bottom right)



H2Mare

H2Mare is researching the offshore 
production of green hydrogen and 
other Power-to-X products with novel 
wind energy applications. They have 
an integrated electrolyser and storage 
tank and do not require a grid 
connection.
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Source: © Siemens Gamesa Renewable Energy



TransHyDE

Project duration: 04/2021 ς03/2025
83 + approx. 20 associatedpartners
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Mario Ragwitz Jimmie LanghamRobert Schlögl

Project volume: approx. 181M ϵΣ
CǳƴŘƛƴƎΥ ŀǇǇǊƻȄΦ морa ϵ

TransHyDE develops various supra-regional storage and transport infrastructures for 
green hydrogen, evaluates, demonstrates and scales them up.

Coordinators



OrganizationalStructure

Four projects are implementing pilots for H2 transport 

technology options and demonstrating industrial 

scaling.

They are supported by five research associations 

through

developing solutions to obstacles that arise.

evaluation of technologies and necessary 

framework conditions.

developing an implementation plan as a 

recommendation to policy makers.
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Project duration: 04/2021 ς03/2025
Project volume: approxΦ ϵ мт million, funding: approxΦ ϵ мр million
8 partners, 1 associated partner

TransHyDE-Project AppLHy! ɀ
Transport and Application of Liquid Hydrogen (LH2)
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moderate volumetric(2.4 kWh/l) and 

high gravimetric(33.3 kWh/kg) energydensity

High purity

Storage & transportat low pressure

Energyrequirement(renewable) for H2 liquefaction

at the point of H2 generation

Nohigh temperaturesneededfor H2 release

Readyfor useasfuel e.g. in commercialvehicles, 

trains, ships, airplanesand in industrialscaleusefor

decades(e.g. semiconductorindustry, aerospace)

Properties and advantages of liquid hydrogen (LH2)
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Liquefaction

Liquid Hydrogen (LH2) supply chain

Green H2
Production

Storage Transportation Use
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AppLHy! addresses relevant aspects along the LH2 supply chain



Hydrogen liquefaction

Key parametersof the H2 liquefierunder
developmentat KIT:

LN2 pre-cooling
Further cooling& OP-Shiftusinga Helium 
massflow from an 600 W Helium 
cryoplant

TargetedLH2 flow rate: ~ 175 l/h
LH2 storagecapacity:  ~ 2000 l LH2
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Efficient hydrogen storage

Research into efficient, integrated LH2 storage 
and the components required for this, such as

Contactless LH2 level measurement
Re-liquefaction
LH2 pumps
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Damping of surface acoustic waves 
(SAW) in LH2 confirmed
SAW sensors are working in LH2 and can 
be used as LH2 level meter
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Focus: improve efficiency of  LH2 distribution

1. Modelling & Simulation of LH2 distribution chain

-Software tool for LH2 distribution is developed 

- it includes typical operation required for LH2-handling: 
de-pressurization of vessel by venting, loading of vessel 
by liquid, transport with heat inleak, pressurization by 
means of LH2-evaporation, off-loading, sloshing etc. 

- It is based on equilibrium 
approach (for sloshing and 
de-pressurization) as well as
on non-equilibrium approach
for other operations

-Considerable difference in results between equilibrium-
based and non-equilibrium-based approach

-Rapid operations are more efficient in terms of liquid loss

-Development of accelerated procedures and corresponding 
hardware components is required to take the advantages of 
rapid loading

2. Observations / Learning
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3. Development of centrifugal LH2 pump

-Centrifugal LH2 pump can help to accelerate LH2 transfer 
processes and make them more efficient

-First centrifugal LH2 pump is 
available from Lindés Cryostar
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Efficient LH2 transfer ɀdevelopmentof LH2 pumps

13

ScIDreGmbH
Cryopumpwith 

superconducting bearings

Status

VPositioning of superconducting bearings tested in LN2

VSafety assessment and analysis of natural frequencies 
completed

TU Dresden
Novel LH2 turbo pump with ball bearing for 

filling of LH2 tanks (low pressure)

Status

V Design of the impeller completed

V Pump in detailed engineering

x Choice of bearing ongoing

M. J. Wolf - AppLHy! ςTransport and Application of Liquid Hydrogen European CryogenicsDays, 28.03.23



LH2 Transport options
LH2 Delivery Trailer / Truck

Status: in operation in Germany

LH2 ships [7,11,12]

Status: capacity of largest LH2 ship: 1250 m³ (~ 90 t) LH2

designs ongoing for ships up to 160.000m³ (~10.000 t)
Large-scale import hubs for LH2 are not existing yet.

Railway tank wagon [6]

Status: in operation ςbut not in Germany

LH2-Pipelines [6,13]

Status: in operation only in industrial facilities

Trailer-based LH2 supply chain exists, international supply chain needed
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