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Abstract  
One of the most important priorities in adsorption solar refrigeration system is to 

increase the adsorption capacity of adsorbents. Therefore, the present work aims to 

improve the heat and mass transfer characteristics of adsorbent that provide a new 

compact adsorber that used as a main part of adsorption refrigeration system. An 

experimental analysis on heat and mass transfer in adsorption refrigeration tube 

(ART) was carried out using activated carbon/ethanol as working pair. A transient 

technique is employed to describe the system development of pressure, temperature, 

and uptake of adsorption/desorption refrigeration cycle for different cases of charcoal/ 

ethanol pair with three shapes of conductive materials. Highly conductive fins and 

slices made of aluminum were placed within activated carbon in the adsorber 

structure for intensifying heat exchange between the adsorbent and the adsorption bed 

surface during heating and cooling processes. The experiments conducted at 82 _C 

and 5 _C generation and evaporation temperatures, respectively. The maximum 

coefficient of performance is 0.635 for compact adsorber equipped internally with 

four zigzag fins in radial direction. The coefficient of performance belongs to 

adsorber with aluminum slices, four straight fins, and pure charcoal (absence of fins 

or slices) values are 0.586, 0.543, and 0.50, respectively. The specific cooling effects 

for adsorber with slices, zigzag fins, pure charcoal, and straight fins are 139, 99.4, 

68.3, and 61.4 kJ/kg, respectively. The higher the heat transfer rate, the shorter in 

adsorption cycle time and more compactness of ART system that make it suitable 

for using in adsorption refrigeration. 
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