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Abstract 

Adsorption cooling system is an alternative system that uses waste heat to produce 

cooling. In these research, mass and heat transfer properties of GCG-11A activated carbon 

adsorbent bed are improved with 2.5% w/w Polyvinylacetate (PVA) as a binder. Consolidated 

procedure of the absorbent bed is performed by merging with additive, 5-20% w/w copper 

powder and 5-20% w/w of 10,000 ppm nano-silver, to improve its thermal performance. 

The result shows that the adsorbent bed with nano-silver as an additive generates 

methanol adsorption capacity of  26.09-27.09 % w/w. The compressive strength of adsorbent bed 

with PVA and copper powder is decreased with increasing copper dosage, and also activated 

carbon falling on the adsorbent bed surface was found. While the adsorbent bed with PVA binder 

and the adsorbent bed with PVA binder and nano-silver can be stable without collapse. The 

adsorbent bed with 20% w/w copper power is the highest of thermal conductivity with 1.79 ± 

0.21% W/m K . The methanol adsorption capacity in vacuum condition shows that the adsorbent 

bed  with 15% w/w nano-silver is the highest capacity with average 0.14 ± 0.0035% ml/g for 3 

cycles. With the highest adsorption capacity of the adsorbent bed mixed with 15% nano-silver for 

further study of coefficient of performance (COP), it was found that the COP is in 0.24-0.48 

range and 0.348 ± 0.05% average. The result show that the adsorbent bed is suitable in the heat 

and mass transfer for the adsorption cooling system.      
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