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Qe nerdveiion

A Understand the engineering challenges in soli
state hydrogen storage

A Learn to design solid state hydrogen tanks
A Advance storage technology



Roadina

A Reqguirements

A Desigh process

A Construction

A Some high level data

A Overview of insights gained
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A Tank system mass must be minimized
A Volume should also be small / secoinformable

A Transient hydrogen delivery must be at least a

fast as the power demand changes in challeng
driving.

A Costs must be ruthlessly minimized
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Semiconformable design
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A Thermal management: generate, control and
remove heat

A Kinetics control in a two stage reaction that
must follow automotive transients

A Structural materials compatible with hydrogen
A Fabrication and loading 10s of kg of catalyzed

alanate - [4
A Safety and controls
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A Sodium alanate can yield up to 5. 5% hydroger
In theory, released in two steps.

A The enthalpies of hydrogen uptake for the two
steps are approximately 35 and 45 kJ/mol.

A Kinetics also vary with the degree of discharge
A Heat conduction is poor (~0.1W/mK).

A Crystal density is >1.25g/cc but as ay_,powder !
Is less than half that density. SR

A The density changes W|th2+tl|ptake.
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A Heat conduction must be augmented, heat transfe
elements must be well designed.

A It Is Important to minimize
the heat required to warm the
SyStem to Telease

A A compromise between hydrogen
flow and the packing density of
the powder is required.

A It Is Important not to
A Testing tube -
conserve some Of a, tr’fction,jﬁ;ulringl

material until the tank is nearing emptyal stress can be
handled
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A Team was challenged to reduce cost
throughout the design process

A Many design types were considered

A Design iterations were required to drive cost
down prior to construction.

Experimental tank has research features that would not be
needed in a production system
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Design with conductive elements
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A Test fixtures Kineic‘fﬁ
A Validate code g =
A Provide materials properties ey
4 Provide a proving ground for concepts * 4

' i - : Wall
& Dr. Dedrick will cover this in detail

Three field
thermocouples
Four surface RTDs
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A Powerful, highly versatile codes

A Team talented at using these codes

A Provide sophisticated insights

Flow direction

velocity

Detailed unsteady and reacting flow calculations

cm/s K
195

250

185
200

150 175

100
165

temperature

K

200

190

180

170

temperature

Fnol/cc

2.5
2.0
1.5

1.0

H, concentration



