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11-116 An air conditioner operates on the vapor-compression refrigeration cycle. The rate of cooling provided to the space, 
the COP, the isentropic efficiency and the exergetic efficiency of the compressor, the exergy destruction in each component 
of the cycle, the total exergy destruction, the minimum power input, and the second-law efficiency of the cycle are to be 
determined. 

Assumptions 1 Steady operating conditions exist. 2 Kinetic and potential energy changes are negligible.  

Analysis (a) The properties of R-134a are (Tables A-11 through A-13) 
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The cooling load and the COP are  
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(b) The isentropic efficiency of the compressor is 
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The reversible power and the exergy efficiency for the compressor are 
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(c) The exergy destruction in each component of the cycle is determined as follows 

Compressor: 
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Condenser: 
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Expansion valve: 
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Evaporator: 
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The total exergy destruction can be determined by adding exergy destructions in each component: 
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(d) The exergy of the heat transferred from the low-temperature medium is 
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This is the minimum power input to the cycle: 
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The second-law efficiency of the cycle is 
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The total exergy destruction in the cycle can also be determined from 
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The result is the same as expected.   
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