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Advanced thermal management of metal hydride reactors:
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« Safe Hydrogen Storage: Solid storage ensures safety. 0,4 - m_= 0.5 kg
_ _ P_= 30 bar
Effective heat regulation. 0.2 — Te = 25°C
< Optimized Fin Geometries: Different fin shapes for better heat transfer. 0.0 EEEE————
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¢ Developed a Dynamic Model for the LaNi5 material with a cylindrical Absorption time (Second)

reactor coupled with fins.
Validation: Comparing the results provided by the

S t D . t numerical model with experimental data available In
yS e eSCIll p 101N the literature.
Fin = |
1,4
Metal hybride: LaNiS
* s
Metal hybride: LaNiS = 1,0-
o>
O
S 08- Triangular fins
2 Parabolic fins
20,6+ Rectangular fins
>
S 04-
| | 0,2
(a) Rectangular Fins (b) Triangular Fins (a) Rectangular Fins
0,0

: | ' I ' I ' | '
y = (t12)(1=x/b)’ 200 400 600 800 7000
f )/ j Time (Second)

/I«l The variation In hydrogen storage capacity (%owt) for parabolic fins,
7 — "‘/ 5 5 - rectangular fins, and triangular fins.
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LLaNi5 cylindrical reactor coupled withs fins CO n C I u S | O n S

Mathematical Part Model Development: A lumped transient model for a finned LaNi5
Kinetics Reaction cylindrical reactor integrates kinetics, energy, and mass transfer.
dX ,p« P S Thermal Control: Parabolic fins outperform rectangular and triangular
= CstgpsIn( )exp( ) Xiim,abs — Xabs) designs, reducing the charging time.
dt P eq,abs RTabs
Energy equatic)n Efficiency Boost_: Fins er_lhance the reliabili_ty of metal hydride hydrogen
storage, supporting sustainable energy solutions.
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