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11-65 A two-stage vapor-compression refrigeration system with refrigerant-134a as the working fluid is considered. The 
process with the greatest exergy destruction is to be determined.  

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

Analysis  From Prob. 11-55 and the water and refrigerant tables (Tables A-4, A-5, A-6, A-11, A-12, and A-13), 

K 303C30
K 303C30
K 243C30

kJ/kg 0.4225
kJ/kg 92.161

kg/s 01523.0
kg/s 1235.0

KkJ/kg 27423.0
KkJ/kg 24757.0

KkJ/kg 96866.0
KkJ/kg 0869.3
KkJ/kg 3435.2

KkJ/kg 0249.9
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The exergy destruction during a process of a stream from an inlet state to exit state is given by  
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Application of this equation for each process of the cycle gives 

[ ]
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67R41w0exchheat  destroyed,

850R85 destroyed,

780R78 destroyed,

340w34 destroyed,

23023 destroyed,
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For isentropic processes, the exergy destruction is zero: 
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Note that heat is absorbed from a reservoir at -30°C (243 K) and rejected to a reservoir at 30°C (303 K), which is also taken 
as the dead state temperature. Alternatively, one may use the standard 25°C (298 K) as the dead state temperature, and 
perform the calculations accordingly. The greatest exergy destruction occurs in the condenser.  

PROPRIETARY MATERIAL
preparation.  If you are a student using this Manual, you are using it without permission. 

. © 2011 The McGraw-Hill Companies, Inc.  Limited distribution permitted only to teachers and educators for course  


