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The goal of the project FCTRAC is the development of a fuel cell tractor. For refueling a
hydrogen processing plant is developed which can be connected as a flexible system for local
hydrogen production by connection to block heat power plants, biogas or sewage plants.

Product gas

)" BioH2Modul
—~—

 Development of a Zero Emission Tractor
with fuel cell system for everyday use in
agricultural enterprises

* Realization of a modular gas treatment
and hydrogen supply route at the use of
biomass synthesis gas with refueling
option

IFAD P& cisE ock’

@
. SOHATE)A
‘\\ me Software Hardware Technology) TRAKTOREN

Institut fiir Fahrzeugantriebe )" NATURE
& Autornobiltechnik TECHNOLOGY
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Unauthorized distribution or disclosure of the content is prohibited.



CentA

HYDROGEN CENTER AUSTRIA

7

A

. Projekt HYTRAC
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& Automnobiltechnik
I Miba Battery Systems
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I green
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r Burgenland FORSCHUNG as
Energie Burgenl and

2 CO

at Energy Hub Neusiedl am See

El.-chem. Metal Hydride
Compression Storage Projekt HYTRAC

- L. =

_ D * Programm: ZEM (Zero Emission Mobility)

Co N e |aufzeit: 4 Jahre

H, Compression and Storage

* Projektvol.: 4 Mio € gesamt; € 1,375 Mio HyCentA

This presentation contains confidential information and is intended solely for the use of the intended recipient(s).
Unauthorized distribution or disclosure of the content is prohibited.
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Integrated in Energy Hub Neusiedl am See Water Electrical
(Sector Coupling) energy

System CombHy Y COMBHY Eziﬁ::zf'\

at Energy Hub Neusiedl am See

A

Water
management

* ,Hoftankstelle” als Insell6sung in

EHC
Containerbauweise =
(mif(

e Aufbau am HyCentA, Test und MH storage
Betankung am Energy Hub Neusiedl
am See (Bgld.) low

pressure

optional routes
high
MH compression pressure

* Kombination innovativer

Technologien (EHC, MHHC, MH) e - Thermal

management
- Electrical 7
° :

Nutzung von Wairme i Ecl;zzttrrlg:ay
Sources. CADFEM. Hyslorsys, Aykul. The rcle of the CHC syslem
in 1 transition ta 3 sustainablc onergy future A revow, 2003

Thermal Thermal

energy energy
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centA

HYDROGEN CENTER AUSTRIA

eet 1 8112010 - 2016 @

« Austrian flagship project

 Replacement of industrial truck batteries by fuel cell-range extender
and H,-high pressure tank

« Onsite H, production by decentralized reforming of bio-methane
« European’s first hydrogen-indoor refuelling infrastructure
*  Winner of Energy Globe Award Fire 2014

JOANNEUM ))))))‘
RESEARCH

This presentation contains confidential information and is intended solely for the use of the intended recipient(s).
Unauthorized distribution or disclosure of the content is prohibited.
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http://www.schenker.at/index.html
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(i) Project FC REEV 2014 —2017
I;uel Cell Range Extended Ele;:trical Vehlcle r 2 7

 Extension of a battery-powered vehicle
with a PEM fuel cell system (25 kW)

« Zero emission
« 700 bar hydrogen storage system

« extended driving range (> 400 km)

M MAGNA PV

PROTON MOTOR .,

Fuel Cella - Power Systems . ﬁ
#
s ¥

-
TECHNISCHE B
UNIVERSITAT
WIEN
b

Institut fir Fahrzeugantriebe

Vienna ersity of Technolog)
& Automobiltachnik ienna University of Technology

This presentation contains confidential information and is intended solely for the use of the intended recipient(s). 6
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(7.7 Project KEYTECH 4 EV 2017-2021

Key Technologies for Low-cost Electric Vehicle Platforms

* Innovative key technologies for the demonstration of
green hybridized electric vehicle, with particular focus
on energy efficiency and costs

« ;—J, 4

Thermal Management
H, Storage System

‘ h—

"m J —

D|agnoS|s Control @cents

) Fuel Cell System
\; _ Integration Test Bed
.

Injector/Ejector Unit

Fuel Cell System

g

£ig

Stack Testing  PEM Fuel Cell Stack

a,® N ingkli Sz iy
T L
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Decarbonisation of entire rural bus fleet of
Graz

Demo fleet with 7 BEV- and 7 FCEV-Busses,
350 bar refueling infrastructure at bus center

Modelling of ideal technology split between
BEV and FCEV busses

)
-
Development of novel and efficient
. electrochemical and mechanical hydrogen
: GIE G FCHNOMA B - . .
GIRIA|Z Egggzg%!m E T LTS TECHNOMA compression technology for high output
v ’ pressures
e Emit =) | '?’*’&%’E‘E.‘Tﬁ“ INVENIUM A-(r I HOERB??;)ER
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Development, build-up, calibration and validation of a HD fuel cell system and its key
technologies to meet performance, efficiency, reliability, and lifetime criteria of commercial

vehicles

 Modular power for different CV sizes

« 100-300 kW -
« >1,000 km range

« > 20,000 h lifetime

DB| SCHENKER <X rosenbauer
O s wilny, e (VT

WIEN Mochanks & Mechar

............................

E VN @) systems K

/' FPT Wi VA P & G PRODUCTBLOKS

uuuuuuuuuuuuuuuuu y Model Re

This presentation contains confidential information and is intended solely for the use of the intended recipient(s). 9
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The goal of the project HERO is the development of a cost-efficient, optimized and safe
hydrogen refueling station, which will also be developed for different use-cases and therefore
help to represent a successful business case

* Design of new dispenser systems and Hydrogen '
optimization of existing refueling strategies restan G M eicte fueling receptacle
8 Nozzle + Communication
« Increased efficiency while maintaining Dispenser GController E - / |
highest safety standards Temperature + Lo \H
Pressure Sensors I =
. - Met — . '
- Innovative, modular cooling concepts for o Fueline
optimized operation strategies for 350 and : —
700 bar refueling —
Compressed Hydrogen
Thermally activated pressure relief device (TPRD)  Storage System (CHSS)
Cooling block + CHSS Temperature and Pressure Sensors

Institut fur

Verbrennungskraftmaschinen
und Thermodynamik

@ s [{INTEC EDC - Anlagentechnik Gmbh.

KALTE- UND SYSTEMTECHNIK GMBH

This presentation contains confidential information and is intended solely for the use of the intended recipient(s).
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« Construction of the First
Hydrogen Filling Station in an
Alpine Environment (highest
filling station in Europe)

« Direct Coupling of Photovoltaic
and Electrolysis System

 Development of a Fuel Cell
System for Snowmobiles

 Operation and Evaluation under
Real Operating Conditions

HINTER

ROTAX Gy, einghinger) Rl ZZecusol  sreeee D e

This presentation contains confidential information and is intended solely for the use of the intended recipient(s).
Unauthorized distribution or disclosure of the content is prohibited.
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Development of a FC Off-
Road Vehicle

Vehicle
Driving Tests

Battery s
Development >

Powertrain E-Drive
Layout Development

 High-Level FC System
Research to Reduce System

Vehicle

Assembly & Ejector

o odads
W L -é-.«r:¢ :ﬂ Development

Installation 2 Com p | exity
T a ‘ =7 FC-System : FCS-
e ). Testi == = = =
Gt esling S T— SHmpotent  Development of a Modular

24 = = B = gy == Tests

Vehicle
Approval DC/DC Development o
Development =] .
, = b * Development of Supply Chain
NEIE and Core Competences

and Scalable H, infrastructure

Hydrogen
Storage

HINTER
“ ( FUEL CELL
ROTAX (@ CmiwWly = EKPO e o ST05ER
- IRl HNOLO WURZERALM
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Further Development and update of VECTO with new technologies

Measurem
ent Data

Vecto
Engine

Measur em
ent Data

L Evaluati
on Tool

Y

Measurem
ent Data

| Evaluati
on Tool

¥

Measurem | Evaluati
ent Data on Tool

ent Data

Y

Vecto
Airdrag

Simulation
Tool

Measurem
ent Data

L Evaluati
on Tool

Customer’s Manufacturer’s
Record File Record File

Customer Certificate of Certification Monitoring

Y

ihA
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Simulation of FC-based
Powertrains in VECTO

Development of a framework
and testing procedure for FC
systems

Rise awareness of relevant
stakeholders for the topic

Draft of an annex for FC
systems to the legislation

INSCIOUS OF TRANSPORT'S IMPACT

13
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Front CrashTest , « Determination of the

Effects of H, Powered
Vehicles on the Tunnel
Safety

(i Project HyTRA 2021 -2023

Hvdrogen Tunnel Risk Assessment

 Examination of
Consequences of an
Accidental Release of H,

_ _ on the Basis of Numerical

Fring Test  Dropest Simulations

GunshotTest Extreme Environment Cycles

« Recommendations for
Tunnel Users and
Operators to Adjust the
Infrastructure for Future

"= Federal Ministry ] .‘ J, - m L
Republic of Austria = "\“. r Needs
Climate Action, Environment, n A|S‘ F‘ I IN‘A'G f [ —
Encrgy, Mobility, Q nstitut for CONSULTING
Innovation and Technology T und Thermodynamik EMGINEERS
This presentation contains confidential information and is intended solely for the use of the intended recipient(s). 14
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International Energy Agency Technoloqy Collaboration Program on Advanced Fuel Cells Annex 34

POLYTEGHNIQUE Funding institutions:

Members: & 9
3ALLARD \Q) POWERCELL A
FF G powered by+
Fursehung wirkL. fond

@) JULICH s nimmcrens Argonne &

NATIONAL LABORATORY ®
, o IEA Forschungskooperation
. U.S. DEPARTMENT OF im Rahmen von openéginnovation
DENERGY E=1 /RD @cente

HYDROGEN CENTER AUSTRIA

« Addressing the opportunities and barriers to fuel cell commercialization

 Addressing the advantages and disadvantages of fuel cells, the further development of storage media,
the identification of cost reduction potentials, and the results analysis of best practice examples

« Technology exchange in an international environment

* Preparation of recommendations for action for decision-makers

This presentation contains confidential information and is intended solely for the use of the intended recipient(s). 15
Unauthorized distribution or disclosure of the content is prohibited.
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LS =%+ Impact of pollutant gases on
| U/ \ /f T @ i H H
: development & integration of

Umgebung Filter V;;;;ter Verteiler 1
fuel cell systems
I m— X< y

Waste Gate l
] /l/ | « Simulation cathode sub
Silencer Mischkammer Back Pressure Valve s ys te m

Exemplarisch
'_"- / dargestellt \
— StellgroBen RegelgroRen

wenc| o Qptical accessible cathode
side of a fuel cell

 Measurement methodology of
locally resolved pollutant gas
determination

Quelle: University of Michigan

. . WACKER
Oop VeSS, g didex

PLASTIC OMNIUM

This presentation contains confidential information and is intended solely for the use of the intended recipient(s). 16
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Project NextGen FCM 2021 - 2023 @)centn

«  Modular PEMFC system for 100 -

, e .. . e 200 kW

-+ Multi-functional simulation model
A for system development

- Special focus on cathode path
> (simulation, design, validation
and optimization)

 Cost analysis of BoP
components

F [r v. Dy, D%

r= (ry,..., o)

y=(U....;)

Brennstoffzelle
virtual @ vehicle
PLASTIC OMNIUM
AC agility consulting
This presentation contains confidential information and is intended solely for the use of the intended recipient(s). 17
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Road demonstration of a 40 t
FC truck

 Real-world operation in a
logistic environment

« Validation of technical
performance & economic and
ecological aspects 2>
international market

introduction
\ l ) \\ IMAM J.‘\x.g\‘\“
[ ENERGIE o INSTITUT FUR ‘“v ﬂ # Hydrogen
M MAGNA @ nstirut TUImE— SCHENKER 1 WIVAP&E (gt
This presentation contains confidential information and is intended solely for the use of the intended recipient(s). 18

Unauthorized distribution or disclosure of the content is prohibited.



)\CcentA

N {YOROGEN CENTER AUSTRIA

\\

 Packaging — degradation —
operation strategy

* H, infrastructure — production
— storage - refueling

Main refueling station

Mayrhofen * Setup and testing of narrow
gauge prototype train

Daily Storage o Elektrbl;lsig N Daily Storage Z’LLERTALBAHN \
l — — l @) Sy Stems zug - bus - dampf </
& ' [’ M M Ly — .
sz eww WIVAP&G PROSE (P)
Energy Model Region
This presentation contains confidential information and is intended solely for the use of the intended recipient(s). 19
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Stationary PEM and SO fuel cell . Optimization of stationary fuel
cells (PEM and SO) for central
Photovottaics wid, and decentral applications
ydropower or biomass - .
E— regarding efficiency and costs.
R N « Simulation approach = multi-
e L O parameter optimizations (cell,

electrolysis

stack, system)

 Improved cell materials and
industrialization processes

Hydrogen
storage tank

Hydrogen can be stored in
large amounts for extended
periods of time

Fuel Cell System

Hydrogen powers fuel cells

Data centers, to generate reliable, stable,
’ megawatt-scale power

commercial & industrial

buildings, microgrids

6 Verbund

Hydrogen
Fuel cell electh refueling station
— > Hydrogen is distributed as
a transportation fuel

IINA 22:0kcTo?

This presentation contains confidential information and is intended solely for the use of the intended recipient(s). 20
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« Optimization of powertrain topology for
busses

« Simulation of entire powertrain and
optimization based on DOE method

« Chassis dyno testing

POSTBUS

Eirn Unlernehman der SBB

This presentation contains confidential information and is intended solely for the use of the intended recipient(s). 21
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Degradation of fuel cell systems

¥
“
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8 OQP ﬂ.::
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3 B

éﬁ_g'ra;ierte Membran

N il i B S el

-

75 pm

This presentation contains confidential information and is intended solely for the use of the intended recipient(s).
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Development of test methods
for accelerated stress tests

Transfer of
procedures/knowledge from
cell level on system testing and
validation

Cross linking and improvement
of individual diagnostic tools
into tool chain

22



centA

HYDROGEN CENTER AUSTRIA

\(fL) Project HyFiT 2023 — 2025

 Thermal management of heavy duty
vehicles

* Design and testing of novel radiator
design

* Testing of fuel cell systems to
generate boundary conditions for
predictive thermal management

« Cathode poisoning — filter loading

* Vehicle integration for fire fighting

truck
, , 177 Q - . .
virtual @) vehicle [/l rosenbauer QPIEMA AC agility consulting
This presentation contains confidential information and is intended solely for the use of the intended recipient(s). 23
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 Development of PEM fuel cells technology

Fuel Cell

* Minimizing the hurdles hindering broad
PEMFC commercialization for heavy duty
mobility applications

- Simulation of FCS technical scenarios via
experimentally validated virtual model

Novel System Designs
Materials and Industrialisation
Testing and Validation

Fuel Cell System * Focus on Fluorine-free membrane

Vehicle Integration and Operation
Lifetime Monitoring (Degradation)

 Optimization of PGM utilization

., Potentiostatic stress 1.43 ¥ vs AgiagCl
40 pAfem

— 3lsL
— 316LC

— - Bipolar plates coating effect on durability
and costs,

BO pAscm?
70 pACm?
B g
S0 phicm?
A0 pAfomE

a0 pAom?®

« PEM degradation phenomena and control
logic countermeasures

20 pajer?

10 pAfcm?

P
DY - ZS5ks  Sks  T.Sks  10ks  12.5ks  L15ks  175ks  20ks

ENEMR veed pemeus avori. () O @5“ IR eorecror

PLASTIC OMNIUM

This presentation contains confidential information and is intended solely for the use of the intended recipient(s 24
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 Improvement of hydrogen storage systems
for mobile applications and integration with
hydrogen refueling infrastructure

 Decision matrix for application-based
storage type, safety/acceptance protocol
and simulation platform for aiding storage
system development

 Research on LH, and cCh, storage

System Environment cg_
d hy + —
Tonbys Pambs M\ Mt g

— [ - . e - Research on metal hydride materials
(om0 ol i y
R Dispenser Ppipe alve . .
B R " o \:' - Research on infrastructure requirements
o | : = and refueling processes
NS
= — « Safety requirements and certification of
o J novel storage technologies
1T 0uv = o
A MAGNA ¥ o A AasoHLer

Unve-sid da Québes
& Trois Rividres
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Heraeus

Absolute value of
current density Afcm?
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Analysis of AEMFC key factors
 Materials
« components design
« operating conditions

Development towards higher specific
performances and longer lifetime

Assessment of AEMFC technology
potential for the mobility sector

Focus on fluorine-free reinforced
membrane, low PGM loading, and
degradation mitigation strategies

UNIVERSITY
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Strategic project

 Idea based on electrolysis technology

« Generation of innovative intermittent
half cells

* Generation of in-depth knowledge of
intermittent half-cell technology

 Development of validated simulation
models and tools

* Proof of functionality on the basis of
single-cell tests

 Material characterization and

Source: S. Goodwin and D. A. Walsh, Closed Bipolar Electrodes for

two-step electrochemical-chemical cycle for efficient overall water Spatial Separation of H2 and 02 Evolution during Water kn OW I ed g e g e n e ratl O n

Source: H. Dotan et al.: Decoupled hydrogen and oxygen evolution by a

E i D i
splitting lectrolysis and the Development of High Voltage Fuel Cells

This presentation contains confidential information and is intended solely for the use of the intended recipient(s). 27
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Goal: analysis of degradation mechanisms
affecting the Proton Exchange Membrane (PEM)

« without external humidification
- at high operating temperatures

HO-

\(-CFZ-(':F-(-CF,_-CFZ-)M),, Hl ) « Based on SoA PFSA Membrane
O-CF,-CF-O-CF,-CF;*SO,H
He CF\H.  Development of numerically efficient degradation

models for End-of-Life prognostics

« Validation based on single-cell tests and Fluoride
Emission Rate (FER) measurement

* Intended application within the automotive sector

— Project partners —— Project logo —
M
2% ° . o
a centA  iThAA
HYDROGEN CENTER AUSTRIA | |
This presentation contains confidential information and is intended solely for the use of the intended recipient(s). 28
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\(B) Decarbonization ff the Austrian lakes  (@ZST2

Feasibility study for the conversion from fossil
fuels to hydrogen

* Technical analysis

 Energy supply, production, transport logistics,
refueling infrastructure, safety as well as legal and
regulatory framework

 Economic and ecological analysis
« Cost survey and analysis concerning investment
and operating costs, CO, reduction potentials
This presentation contains confidential information and is intended solely for the use of the intended recipient(s). 29
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Electronics ; . Opti 2
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(m Hy. CoMM

Design of a fuel cell hybrid
construction machine for mining
applications

Test operation and knowledge gain
for research and industry in a real
application scenario

Design of a hydrogen refueling
infrastructure

Graz-
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* Develop and validate modular
building blocks

* Flexible integration into different
NRMM platforms

* Validate system durability and
reliability under representative
NRMM conditions

e State of health monitoring for
hydrogen powered drive trains

H2ZROAM

- 2 S G TR Ts »~l Donaldson.
RIjR ] BB EyrA Zrraunhofer €3 HYSTERYALE Q) SDF G 7aness @ Pom
This presentation contains confidential information and is intended solely for the use of the intended recipient(s). 31
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 Development of an H, ICE as a
climate-neutral and sustainable
power source for heavy-duty
vehicles and construction
equipment

N
RN
X ;-\\
_'.\
N

« Advanced H, engine optimization
workflows, hydrogen-specific
combustion simulation tools,
performance limits as well as
robust and durable H, engine

MR umicore concepts
T N S . e
n —— | . * Build-up of a H, demonstrator
dr e ‘ VENTRE X )
HOERBIGER VENTREX engine for an actual use case

This presentation contains confidential information and is intended solely for the use of the intended recipient(s).
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Development of a scaled GA-multi-
engine-bench-testbed integrating a PEM
fuel cell system

Electrical and thermal energy
management research with special
emphasis

Hydrogen Storage System covering the
aviation safety regulations as well as
nouteprofies: . customer range requirements

Thrust
. Digital power train management
systems combining multiple sources of

power generators and storage, like
buffer/boost battery and fuel cell

Y3IHSNd

Electrical

YDiamond : . |ESTA
= ilhA FH | JOANNEUM

This presentation contains confidential information and is intended solely for the use of the intended recipient(s). 33
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FLYSIC 2025 - ongoing .~

Fly Sustainable, Innovative, and Creative

* Innovative fuel-cell-powered propulsion concept for short-haul
aircraft

* Integration of FC-based power train and onboard hydrogen
storage system into the aircraft design

 Research focus on cathode path for aviation-relevant high-
altitude ambient conditions

« Aerodynamic optimization of the blended wing design

 Risk minimization of a certifiable propulsion system as a
prerequisite for the subsequent market launch

..-"_. . . . —
rHjjoawneum  (fineon 27 @centn  Oier she . =saL
DLR HYORDGEN CENTER AUSTRIA === SILICON AUSTRIA LAB

ECOdesign * Creative Consultant -

This presentation contains confidential information and is intended solely for the use of the intended recipient(s). 34
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Main focus:

Role of HyCentA:

Consortium:

AUTARK (Austrian liquid hydrogen tank system technologies)

= Decreasing weight of LH2 storage systems for aviation

= Increased hydrogen safety of the storage system (e.g.
venting)

= Development of novel valve components

* |n-depth 3D CFD simulations of venting phenomena

= Experimental validation of valves, the cold box and
the tank

= Experimental assessment of venting and

\centA
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Physical test articles

o Inner tank (IT) dome (heads)
incl. HEX

Q Inner tank (IT) welded assembly
9 Tank / Coldbox interface

@ Cold Box built in aluminium

9 Aluminium SOV+PRV in
aluminium

@ Venting pipes with CV

HEX: heat exchanger

CV: check valve

SOV: shut of valve

PRV: pressure relief valve
OJ: Outer jacket

Source: Magna

| Interface to testbed (Testfuchs)

/

detonations/deflagrations

AT

1 E e ETELI  AAC

ALEROSFPACE S¥YS5TEMS yupee & adheance o i ey

M MAGNA 7207497 PEGASUS

rch & Development

CBntI:'I

HYDRESEM CENTER AUSTRIA

Functional Mock-up
manufacturing (Magna)

_Piping (Magna)

nner Tank Heads WAM (LKR)

Outer Jacket Heads (Magna)

Inner Tank Cylinder (Magna)

Quter Jacket Cylinder (Magna)

Source: AUTARK
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| Project CENTREPIECE 2026 — 2029
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Centreg sCalablE iNnovaTive pRocessEs for the Productlon of fuEl Cells

Development and demonstration of scalable, industrially viable processes for the manufacturing, quality control, and recycling
of PEMFC components and MEAs based on an EU supply chain.

Optical Analysis SEM-EDX uXRF
= Surface imaging = Surface & cross = (Catalystdistribution
= Defectidentification section imaging = Control of loading
= CL thickness homogeneity LA £
= = il i .

= Material distribution I

. 512-channel
EIS analyzer _"
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[;w2/3w] Suipeoj-id

°
8
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Unwinding Quality Control Rewinding

-
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®

Sisener Johnson Matthe = e , P
C e nt n Sfice J Inspiring science, enhancing Iifey 72 Frau n hOfer TECHNISCHE UNIVERSITAT unive rSItat-frEIburg
HYDROGEN CENTER AUSTRIA CHEMNITZ
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Coolant -

connection

Vacuum plug
Z

— Inner tank

bearing

LH2

Volume Fraction
1

il
_

" Vacuum insulation gap
With MLI {not shown)

™ Outer tank

¥ Inner heat exchanger

LH2

Volume
'

)

_DeveloRment of a lightweight and safe LH, tank system with improved gravimetric
index through advanced materials, joining, and manufacturing technologies

centA

HYDROGEN CENTER AUSTRIA

Technical optimization of tank performance with focus on material transitions, thermal
management, and boil-off handling

Validation-based simulation development including 3D CFD, reduced-order models, SA_G__
and a digital twin for optimization and safety assessment Progress in Aluminium

This presentation contains confidential information and is intended solely for the use of the intended recipient(s).
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. Project H2 Slush - 2013

Slush production tests: Ii I | l E | | I
Mixture of liquids and hard hydrogen
q ydrog g

at extremly low temperatures
Triple point

Advantage: Higher density than LH2 o1 R S

Temperature [K]

Fig. 1-1: Phase diagram of hydrogen
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. Project LH2 2006 - — @centn
NN LRI | g N

N,
SO

2006 — 2008:

Test runs of an LH2 - liquid
hydrogen tank (produced by
MAGNA) for an BMW Hydrogen 7

Testing at HyCentA
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. Project LH Z-Per\ip‘hél;i‘iéf}(fp 1/2006 — 06/2007) ~ @bcentn

*  Pressure build-up system with individually developed system
components, functionality proven, suitably designed and build-up to a
complete tank system for test purposes.

* Significant advantages of a new liquid hydrogen tank system compared
to the state of the art (system dynamics and reliability)

LHZ T Fs
n Mz
ohg __| m- | % R S
@ = é == =
£
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S_To |;| S P15 SV PPIUNG Diverse yod |
g Py Ausﬁ]hrungen@"
RW1 P * Kryostat
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EP

S P3 ® -
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Driven Automotive Technology HYDROGEM CENTER AUSTRIA




\_Project CryoSens (12/2006 - 11/2007) Y

centA

HYDROGEN CENTER AUSTRIA

Investigation of a robust LH2 flow measurement for automotive applications

Examination in both cold liquid and gaseous hydrogen for pressures up to
350 bar

Experiments with a high degree of automation (equipment with high quality
measurement and control technology)
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* Storage of hydrogen at room temperature, without pressure, homogeneous and safe

* |onic storage medium (low energy use for charging and discharging, no obvious lifetime limitation,
stability compared to hydrolysis and a catalytic release of hydrogen without any heat input into the

catalytic cell)

* Storage medium (physicochemical characterization), durability, optimization and ecological and
toxicological impact (estimation)

Thermoelemen Glaskolben und Glasrohr

Trommelgaszihler

H2 Sensor, Glaskolbe

’ . ' Schlauch / o Heidolph s
Beheizter Glasreaktor Magnetiihrer zum I'hermostat mit Heizbad Schlauchquetschpumpen Beheizter Glasreaktor
Anlagenkamin

@éY  nproionic €Y @centﬂ Vviium

UNIVERSITAT
O M V HYDROGEN CENTER AUSTRIA VerfahrensTechnix 1
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C nt n Join us in shaping the future of hydrogen technology!
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HY[]R[]GEN CENTER AUSTRIA
HyCentA Research GmbH

Inffeldgasse 15
A-8010 Graz
« Phone: +43 316 873 9500

» office@hycenta.at
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« www.hycenta.at
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