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An Experimental Study of Heat and Mass Transfer during Absorption
and Desorption Processes in a Hydride Material Bed

Chan Woo Park, Byung Ha Kang, Siyoung Jeong and Chun Sik Lee
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Abstract

Heat and hydrogen transfer characteristics have been experimentally investigated for a hydride
reaction bed, in which hydride material LaNi,;Al,; is contained for hydrogen storage. This
problem is of particular interest in the design of metal hydride devices such as metal-hydride
refrigerators, heat pumps, or metal-hydride storage units. Transient behavior of hydrogen trans-
fer through the hydride materials as well as heat transfer is studied during absorption and
desorption processes in detail. The experimental results obtained indicate that the mass flow of
the hydrogen is strongly affected by the governing parameters, such as the initial pressure of the
reaction bed, absorption or desorption period, and cooling or heating temperature. These mass
transfer results are along with the heat transfer rate between hydride materials and heat transfer
medium in the reaction bed.
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Fig. 1 Schematics of a hydride reaction bed
T,, Ts, Ts, T, : temperature measurement posi-
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T, :inlet temperature of flow medium
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Fig. 4 Temporal variation of the hydrogen concen-
tration ratio in the hydride bed during absorp-
tion and desorption processes
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