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A refrigerator steadily receives a power input of 0.15 kW while rejecting energy by heat transfer to the surroundings 
at a rate of 0.6 kW.   

 
 
a. Determine the rate at which energy is removed by heat transfer from the refrigerated space. 
b. Determine the refrigerator’s coefficient of performance. 
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SOLUTION: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Apply the 1st Law to the system to determine the rate at which heat is transferred from the refrigerator interior into 
the system, 

𝑊̇!"!#$,&' = 𝑄̇( − 𝑄̇), (1) 
𝑄̇) = 𝑄̇( − 𝑊̇!"!#$,&'. (2) 

Using the given data, 
𝑄̇( = 0.6 kW, 
𝑊̇!"!#$,&' = 0.15 kW, 
ð 	𝑄̇) = 0.45 kW. 

 
The coefficient of performance for a refrigeration cycle is, 

𝐶𝑂𝑃*$+ =
,̇!

.̇"#"$%,'(
. (3) 

Using the given data, 
COPref = 3.0. 
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