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11-61 A two-evaporator compression refrigeration cycle with refrigerant-134a as the working fluid is considered. The 
cooling rate of the high-temperature evaporator, the power required by the compressor, and the COP of the system are to be 
determined. 

Assumptions 1 Steady operating conditions exist. 2 Kinetic and potential energy changes are negligible.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Analysis From the refrigerant tables (Tables A-11, A-12, and A-13), 
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The mass flow rate through the low-temperature evaporator is found by 
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The mass flow rate through the warmer evaporator is then 

 kg/s 04243.005757.01.021  mmm   

Applying an energy balance to the point in the system where the two evaporator streams are recombined gives 
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Then, 
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The cooling rate of the high-temperature evaporator is 

 kW 6.58 kJ/kg )47.95(250.45)kg/s 04243.0()( 451 hhmQL   

The power input to the compressor is 

 kW 4.50 kJ/kg )23.24126kg/s)(286. 1.0()( 12in hhmW   

The COP of this refrigeration system is determined from its definition, 
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