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8-32 A cylinder is initially filled with R-134a at a specified state. The refrigerant is cooled and condensed at constant 
pressure. The exergy of the refrigerant at the initial and final states, and the exergy destroyed during this process are to be 
determined.  

Assumptions The kinetic and potential energies are negligible. 

Properties  From the refrigerant tables (Tables A-11 through A-13), 
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Analysis  (a) From the closed system exergy relation, 
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and 
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(b) The reversible work input, which represents the minimum work input Wrev,in in this case can be determined from the 
exergy balance by setting the exergy destruction equal to zero,  

kJ 5.831.1256.20812inrev,
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Noting that the process involves only boundary work, the useful work input during this process is simply the boundary 
work in excess of the work done by the surrounding air, 
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Knowing both the actual useful and reversible work inputs, the exergy destruction or irreversibility that is the difference 
between the two is determined from its definition to be 

kJ  18.6=−=−== 5.831.102inrev,inu,destroyed WWIX  
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