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Conclusions 

Context

Contribution 
❖ Safe Hydrogen Storage: Solid storage ensures safety.

❖ Passive Thermal Management: Effective heat regulation.

❖ Optimized Fin Geometries: Different fin shapes for better heat transfer.

❖ Developed a Dynamic Model for the LaNi5 material with a cylindrical 

reactor coupled with fins.

Model Development: A lumped transient model for a finned LaNi5 

cylindrical reactor integrates kinetics, energy, and mass transfer.

Thermal Control: Parabolic fins outperform rectangular and triangular 

designs, reducing the charging time.

Efficiency Boost: Fins enhance the reliability of metal hydride hydrogen 

storage, supporting sustainable energy solutions.

Mathematical Part

LaNi5 cylindrical reactor coupled withs fins 

Kinetics Reaction

Energy equation

Validation

Validation: Comparing the results provided by the 

numerical model with experimental data available in 

the literature.

The variation in hydrogen storage capacity (%wt) for parabolic fins, 

rectangular fins, and triangular fins.

Results

System Description
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