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Numerical Simulation of Hydrogen Storage System using Magnesium
Hydride Enhanced in its Heat Transfer
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Abstract >> The purpose of this work is to investigate main factors to design a solid-state hydrogen stroage system
with magnesium hydride with 10 wt% graphite using numerical simulation tools. The heat transfer characteristic
of this material was measured in order to perform the highly reliable simulation for this system. Based on the
measured effective thermal conductivity, a transient heat and mass transfer simulation revealed that the total
performance of hydrogen storage system is prone to depend on heat and mass transfer behaviors of hydrogen storage
medium instead of its inherent kinetic rate for hydrogen adsorption. Furthermore, we demonstrate that the
thermodynamic aspect between equlibrium presssure and temperature is one of key factor to design the hydrogen
storage system with high performance using magnesium hydride.

Key words : Heat and mass transfer(& 2! 5274 ), Hydrogen stroage system(=2~%]% A] A H]), Magnesium
hydride(9} 14|45 4=4-3H%), Expanded natural graphite(Zd¢1 “12lju}o] E), Simulation(ZAFs]4])

Nomenclature C : heat capacity at constant pressure

D : self diffusivity, m’s’

e : porosity of hydrogen medium Fp : permeability of hydrogen

p : density, kg m” g : gravity force

v 1 velocity, m s M : molecular weight of hydrogen

W : viscosity, kgm’'s’ h : interfacial heat transfer coefficient,
k. : effective thermal conductivity, W/mK

TCorresponding author : yeonhoim@jbnu.ac.kr P gas pressure, Nm”
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Fig. 6 Temperature profile of hydrogen stroage system after
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