
 11-5

11-12E A refrigerator operating on the ideal vapor-compression refrigeration cycle with refrigerant-134a as the working 
fluid is considered. The increase in the COP if the throttling process were replaced by an isentropic expansion is to be 
determined. 

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

Analysis In an ideal vapor-compression refrigeration cycle, the compression process is isentropic, the refrigerant enters the 
compressor as a saturated vapor at the evaporator pressure, and leaves the condenser as saturated liquid at the condenser 
pressure. From the refrigerant tables (Tables A-11E, A-12E, and A-13E), 
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The COP of the refrigerator for the throttling case is 
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The COP of the refrigerator for the isentropic expansion case is 
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The increase in the COP by isentropic expansion is 16.5%. 
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11-17 A refrigerator with refrigerant-134a as the working fluid is considered. The rate of heat removal from the refrigerated 
space, the power input to the compressor, the isentropic efficiency of the compressor, and the COP of the refrigerator are to 
be determined. 

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

Analysis (a) From the refrigerant tables (Tables A-12 and A-13), 
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Then the rate of heat removal from the refrigerated space and the power input to the compressor are determined from 
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(b)  The isentropic efficiency of the compressor is determined from 
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(c)  The COP of the refrigerator is determined from its definition, 
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11-21 A refrigerator with refrigerant-134a as the working fluid is considered. The power input to the compressor, the rate 
of heat removal from the refrigerated space, and the pressure drop and the rate of heat gain in the line between the 
evaporator and the compressor are to be determined. 

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

Analysis (a) From the refrigerant tables (Tables A-12 and A-13), 
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Then the mass flow rate of the refrigerant and the power input becomes 
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(b)  The rate of heat removal from the refrigerated space is 
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(c)  The pressure drop and the heat gain in the line between the evaporator and the compressor are 
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