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Simulation of hydrogen desorption from large metal hydride storages and
Investigation of efficiency enhancement using metal fins
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ARTICLE INFORMATION ABSTRACT
Original Research Paper The use of metal hydrides is one of the hydrogen storage methods. In this research, the process of
Received 04 August 2015 hydrogen desorption from metal hydride storage with high diameter and constant flow rate was

Accepted 08 September 2015

Available Onfine 03 October 2015 investigated using numerical simulation. A two-dimensional model with finite volume method is

applied for simulation of hydrogen desorption. Simulation results were compared with available
experimental data and good agreement was observed between them. In this study, a special

Keywords: . . . . . . L

Hyy\dl\rlogen design of metal hydride storage was investigated. This design allows the application of metal
Metal hydride storage hydride beds with large diameter for a specific hydrogen outlet flow rate using aluminum fins.
Desorption The simulation results verified the heat transfer enhancement effect of aluminum fins and showed

Numerical simulation

finite volume the storage diameter can even be increased to 60 cm for outlet flow rate of 230 (Nlit/min). The

comparison between the result of applying LaNis and C5 alloys revealed that the energy efficiency
could be increased by using C5 alloys due to need of heating fluid with lower temperature.
Moreover, the results showed that by increasing the outlet volumetric flow rate from 230 to 460
(Nlit/min), the storage diameter should be limited and therefore the smaller storage must be
selected.
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Ca (1/9) 6x10° 957
Eq (3/mol Hy) 40000 16480
pemp (kg/m3) 5500 8300
pso (kg/m3) 55948 841056
Cps (1/kg K) 500 419
Mm (kg/kmol) 528 4324
AH (3/kg) 14088x10’ 15x10’
Slawlrs plos jo S i polae
Cpe (7Kg K) 14890
Ro (M) 0,02
Amax (W/mK) 30,75
h (W/mzK) 1650
K (m2) 1013
€ 05
vy (M2/s) 1,05x10™
Mu (kg/kmol) 1
M, (kg/kmol) 2
To(°C) 25
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