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Thermal energy storage using metal hydride and phase change material

School of Mechanical Engineering, Iran University of Science and Technology, Tehran, Iran

B. Rezapour Dolagh
S. Ghandehariun

School of Mechanical Engineering, Iran University of Science and Technology, Tehran, Iran

Abstract

Hydrogen has been recognized as a clean fuel for future energy systems in recent years. Storage and utilization of hydrogen as a
suitable alternative to fossil fuels is of great importance. Among the hydrogen storage methods, metal hydrides are a suitable option
due to their high safety and suitable hydrogen storage capacity. In this study, a large-scale Mg, Ni tank integrated with a phase
change material to increase the outlet temperature of the heat transfer fluid is analyzed. For simulation, the finite element method
was used to solve the continuity, momentum, and energy equations. The phase change process of the phase change material was
investigated using the apparent heat capacity method. The inlet temperature of the heat transfer fluid is 300 K and the thickness of
the phase change material is 20 mm. The results showed that the absorption time increases by 35% in the presence of a phase change
material compared to the absence of a phase change material. Additionally, the heat transfer fluid also experiences a temperature
drop of 20 K in 7000 seconds.

Keywords: Hydrogen absorption; Hydrogen storage; Metal hydride; Phase change material; Thermal energy; Heat transfer fluid.
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