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Exergy analysis of the adsorbent bed in adsorption chillers
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ARTICLE INFORMATION ABSTRACT

As the coefficient of performance and the cooling power of adsorption chillers are low, the
irreversibility calculation can identify the sources which limit the increase of performance
parameters and effectively be used in association with current performance improvement
techniques. Adopting the numerical modeling and calculating the temporal distribution of
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temperature in adsorber elements, this study measures the exergy destruction in different parts
and processes of the adsorbent bed. The results show the maximum exergy destruction rate in
isosteric phases, yet the total exergy destruction is low due to the short phase times. The highest
total exergy loss is observed in isobaric heating phase due to the high irreversibility of desorption
process and also long phase duration. Furthermore the effects of fin height and fin spacing on the
exergy destruction of adsorbent bed are investigated. The results show that increasing fin height
and fin spacing increase the total exergy destruction; however the dependency of fin spacing on
exergy destruction is relatively low.
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1- Adsorber

2- Adsorbent

3- Silica-gel

4- Zeolite

5- Activated carbon
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6- Isobaric adsorption

7- Heat of adsorption

8- Coefficient Of Performance
9- Specific Cooling Power

10- Total Cooling Power
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1- Desorption

2- Adsorption

3- Isosteric heating
4- Isobaric desorption
5- Isosteric cooling
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1- Linear driving force (LDF)
2- Darcy law
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