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Lecture (3) –Thermodynamics – 2nd year 

It would be very desirable to have a property to 

enable us to determine the useful work potential 

of a given amount of energy at some specified 

state. This property is exergy, which is also 

called the availability or available energy. 
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Lecture (2) –Thermodynamics – 2nd year 

Example 1: Exergy Transfer from a Furnace 

Notice that 26.8% of the heat transferred from the furnace is not 

available for doing work. The portion of energy that cannot be 

converted to work is called unavailable energy 
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Lecture (3) –Thermodynamics – 2nd year 

Surroundings work 

This work, which cannot be recovered and utilized for any useful 
purpose, is equal to the atmospheric pressure P0 times the volume 
change of the system, 

Useful work 

The difference between the actual 

work W and the surroundings work 

Wsurr is called the useful work Wu: 
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Lecture (3) –Thermodynamics – 2nd year 

Reversible work 
Wrev is defined as the maximum amount of useful work that can be 
produced (or the minimum work that needs to be supplied) as a 
system undergoes a process between the specified initial and final 
states.  

for work-producing devices  

for work-consuming devices. 
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Lecture (2) –Thermodynamics – 2nd year 

Example 2: The Rate of Irreversibility of a Heat Engine 

Notice that 26.8% of the heat transferred from the furnace is not 

available for doing work. The portion of energy that cannot be 

converted to work is called unavailable energy 



8 

Lecture (3) –Thermodynamics – 2nd year 

Second-law efficiency is a measure of the performance of a device 

relative to its performance under reversible conditions. 

Second-law efficiency ηII as the ratio of the actual thermal 
efficiency to the maximum possible (reversible) thermal efficiency 
under the same conditions 
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Lecture (3) –Thermodynamics – 2nd year 



10 

Lecture (3) –Thermodynamics – 2nd year 
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