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Single Cell of a Heavy Duty Fuel Cell Stack

Hydrogen tank
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Geothermal

Solar Energy
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Petroleum  Hydropower

Electricity Natural Gas

Bahman Zohuri, Patrick McDaniel, Energy insight: an energy essential guide in Introduction to Energy Essentials, 2021
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https://www.power-technology.com/news/shell-

selects-thyssenkrupp/

Algae: Methods for utilising
the photo-synthesis for
hydrogen production

TRANSITION

Figure 1

Some feedstock and process alternatives

Oil: Hydrogen is produced with
steam reforming or partial
oxidation from fossil or
renewable cils

Gas: Natural gas or bio-gas are
hydrogen sources with steam
reforming or partial oxidation

=
!
H, «¢

5/ '\

v

Power: Watrer electrolysis
from renewable sources

Coal: With gasification

technology hydrogen may
be produced from coal

Wood: Pyrolysis technolog
for hydrogen from biomas

Alchohals like ethanol and methanol
derived from gas or biomass - are
rich on hydrogen and may be
reformed to hydrogen

Source: Hydro.
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H2
Storage

Gravimetric Density (kWh/kg)
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Gravimetric Density (MJ/kg)

Electrochemical
compressors

http://www.hydrogen.energy.gov/pdfs/review08/pdp_29 lipp.pdf
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How is hydrogen stored?

Material-based
Compressed Cold/Cryo
Gas Compressed

Liquid Interstitial Complex Chemical

h‘p"dride hYerEEI'I

Ex. MOF-5

Physical-based

Ex. BN-methyl Ex. LaNigH, Ex. NaAlH, Ex. NH,BH,
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http://www1.eere.energy.gov/hydrogenandfuelcells/storage/metal _hydrides.html
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H2
applications

https://www.deutz.com/fileadmin/contents/com/media/press_relaeses/EN/2021/20210812 DEUTZ PR_DEU
TZ hydrogen_engine_ready for _the market.pdf

Single Cell of a Heavy Duty Fuel Cell Stack

https://www.sacmi.it/it-it/ceramics/Sanitari/Cottura https://sacmi.com/it-
IT/ceramics/Piastrelle/Preparazion

e-polveri-ceramiche

@ Heavy Duty - Bipolar Plate (BPP)
Graphite bipolar plate with advanced flow field design for ho-
mogenous temperature profile and homogenous gas distribution

. @ Heavy Duty - Membrane Electrode Assembly (MEA)
Toyota forklift truck, © Fully integrated MEA with patented sealing concept for advan

Toyota ced assembly characteristics 8

https://iwww.fst.com/fuel-cell/
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Fuel cell Hydrogen tank

https://en.wikipedia.org/wiki/Hydrogen_tank

X @ Heavy Duty - Bipolar Plate (BPP)
httDS.//WVVW.fSt.COm/erI-Ce"/ Graphite bipolar plate with advanced flow field design for ho-

mogenous temperature profile and homogenous gas distribution

@ Heavy Duty - Membrane Electrode Assembly (MEA)
Fully integrated MEA with patented sealing concept for advan
ced assembly characteristics

Compressors

http://www.hydrogen.energy.qgov/pdfs/review08/pdp 29 lipp.pdf

https://cdn.offshorewind.biz/wp-

content/uploads/sites/6/2022/09/13121015/Worlds-largest-electrolyser-arrives-
in-Norway-to-scale-up-green-hydrogen-projectsl.jpeq
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