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A cycle composed of two reversible processes. 
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A cycle composed of reversible and irreversible processes. 
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Isothermal, Reversible Process 

Adiabatic, Reversible (Isentropic) Process 
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A general closed system (a 
cup of coffee) exchanging 
heat with its surroundings 
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Two heat reservoirs 
exchanging heat over a 

finite temperature 
difference 

S S S S

S S S S

gen total sys surr

gen total HR T HR T T

   

  




  

   

0

@ @

S S
Q

T

Q

T T
gen Total 













 



 

Wint rev, out 
Qint rev 

System used to find expressions for ds 
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1.Pure substances:  
   Any process:                    (kJ/kgK) 
   Isentropic process: 
 
 
2.Incompressible substances (Liquids and Solids): 

s s s 2 1

s s2 1

If the specific heat for the incompressible substance is constant, then the 
entropy  change is  

Any process:          (kJ/kgK) 
 
Isentropic process: 

3.  Ideal gases (?)  
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