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Numerical analysis of the coupled heat and mass transfer phenomena
in a metal hydride hydrogen storage reactor(I)
- Model development of analyzation for hydrogen absorption reaction using the LaNis bed

*Jinmoo Nam, **Hyunchul Ju

Within recent years attention has been focused on the method of hydrogen storage using metal hydride reactor
due to its high energy density, durability, safety and low operating pressure. In this paper, a numerical study is
carried out to investigate the coupled heat and mass transfer process for absorption in a cylindrical metal hydride
hydrogen storage reactor using a newly developed model. The simulation results demonstrate the evolution of
temperature, equilibrium pressure, H/M atomic ratio and velocity distribution as time goes by. Initially, hydrogen is
absorbed earlier from near the wall which sets the cooling boundary condition owing to that absorption process is
exothermic reaction. Temperature increases rapidly in entire region at the beginning stage due to the initial low
temperature and enough metal surface for hydrogen absorption. As time goes by, temperature decreases slowly from
the wall region due to the better heat removal. Equilibrium pressure distribution appears similarly with temperature
distribution for reasons of the function of temperature. This work provides a detailed insight into the mechanism
and corresponding physicochemical phenomena in the reactor during the hydrogen absorption process.
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The International Code Trend of High Pressure Hydrogen Cylinder and Establishing
Domestic Code for the Hydrogen Fuel Cell Vehicle

*Chang jong Kim, Seung hoon Lee, Young gyu Kim
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