
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



 



 

 

 

 

 

 



 



 



 

 

For these problems, I was taught to use the general energy balance equation (shown below the 
drawing), so that’s what I was used to. Using the Ein=Eout method will yield the same results. The only 
difference between the two methods is that I have to account for signs using the general energy balance 
equation. 



 

 

 



 

On this problem, I started using Ein=Eout to avoid confusion during tutoring. 



 



 

 

 

 

 

 

 



 



 

 



HP = Heat Pump. Also, QH and QL signify different things depending on the cycle being analyzed. 
For power cycles, QH is the heat that goes into the cycle, since it is what powers the cycle. QL is 
any sort of heat loss in a power cycle.  

For refrigeration cycles and heat pumps, QH is actually the heat lost and QL is the heat 
absorbed. This is because heat pumps and refrigerators can be thought of as the same cycle but 
measured from different standpoints.  

A refrigerator’s objective is to cool something by removing heat from whatever is being 
cooled. That heat must be rejected somewhere, which is a hot reservoir. Therefore, the COP of 
a refrigerator is measured by comparing the heat taken out of the cooled area (heat into the 
refrigeration cycle) as compared to the power input to the refrigerator. For heat pumps, the 
goal is to warm the hot reservoir even further by removing heat from a cold reservoir. This is 
why the COP for a heat pump is found by comparing how much warmer the hot reservoir is 
(heat rejected by the cycle into the hot reservoir) and the power input to the cycle. 

 

 



 

 



 

 



 

In the book, this is example 6-7. This problem is assumed to be reversible since it is in the Carnot devices 
section. Usually, there will be more information on whether or not the cycle is Carnot. It will use words 
such as “reversible”, “ideal”, etc., or may even outright tell you it is a Carnot device. 

 



 

This is Example 6-6 from within the text. 

GOOD LUCK ON YOUR EXAM! 


