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ME 354 – Tutorial, Week#4 – Exergy: Control Mass Analysis 
An insulated piston-cylinder device contains 2L of saturated liquid water at a pressure of 
150 kPa - which is constant throughout the process. An electric resistance heater inside 
the cylinder is turned on, and electrical work is done on the water in the amount of 2200 
kJ. Assuming the surroundings to be at 25oC and 100 kPa, determine: 
 

a) The minimum work with which this process could be accomplished 
b) The exergy destroyed during this process 
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Part b) Other method 
The exergy destroyed can also be calculated with an exergy balance. 
 

 (Eq 13) 

 
   

The exergy change corresponds to the reversible work and was calculated in part a). The 
exergy entering the system corresponds to the electrical work. 

Exergy Transfer 
by Heat and Work 
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 (Eq 14) 
 
The exergy leaving the system can be calculated with the expression shown in Eq 15. 
 

 
 

 
 

 

 
 
 
 
 
(Eq 15) 

 
An expression for the exergy destroyed is obtained by subbing Eq(14) and Eq(15) in 
Eq(13). 
 

 (Eq 16) 
 
Substituting the known values in Eq(16), we can calculate the exergy destroyed. 
 

 
 

 
= 1702.2 kJ 
 

 

 


