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Abstract : The adsorption heat pump (AHP) that utilizes water as a refrigerant is known for being
environmentally friendly, and the energy required for operation is approximately 25% of that in vapor
compression refrigeration systems. However, the system has a drawback of large volume due to limitations
in the adsorption capacity of the adsorbent. In this study, performance analysis of aluminium fumarate,
which is a type of MOF with relatively large adsorption capacity, was conducted under two climate
conditions: hot and humid, and moderate and dry. This study aimed to understand the performance
characteristics under these climate conditions with variations in cycle time and adsorbent mass. In cases
with a low number of adsorbers, the AHP cooling energy decreased by 29.19% for RD silica-gel and 5.44%
for aluminium fumarate, as the cycle time increased from eight minutes to sixteen minutes. Increasing the
number of adsorption units from 4EA to 16EA resulted in a 1.31 times and 2.11 times increase in AHP
cooling energy for aluminium fumarate and RD silica-gel, respectively.
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