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P-V diagram for V = constant 
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P-V diagram for P = constant 

P-V diagram for T = constant 



 

PV n  constant

The polytrophic process 
Process   Exponent n 
Constant pressure   0 
Constant volume   
Isothermal & ideal gas  1  
Adiabatic & ideal gas  k = CP/CV 

An ideal gas - polytrophic process 



 

Cv : The specific heat at constant volume for a constant-volume process.  
Cp : The specific heat at constant pressure for a constant-pressure process. 
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Simple Substance 



 

u, h, Cv, and Cp are  functions of temperature alone.  
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“Dumbbell model” 
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P-V diagram for several processes for an ideal gas. 
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P-V diagram for several processes for an ideal gas. 
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Process 1-2a:  Constant volume 
Process 1-2b:  P = a + bV, a linear relationship 
Process 1-2c:  Constant pressure 

1.The best average value (the one that gives the exact results) 
See Table A-2(c) for variable specific data.  

2.Good average values are 
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P-V diagram for several processes for an ideal gas. 
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Process 1-2a:  Constant volume 
Process 1-2b:  P = a + bV, a linear relationship 
Process 1-2c:  Constant pressure 

3. values are the ones evaluated at 300 K and are given in Table A-2(a).  

C C K C C Kv ave V P ave P, ,( ) ( ) 300 300    and      
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P-V diagram for several processes for an ideal gas. 
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Process 1-2a:  Constant volume 
Process 1-2b:  P = a + bV, a linear relationship 
Process 1-2c:  Constant pressure 



 

Using the definition of enthalpy (h = u + Pv) and writing the differential of 
enthalpy, the relationship between the specific heats for ideal gases is  
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where R is the particular gas constant.  The specific heat ratio k ( fluids 
texts often use  instead of k) is defined as 
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Extra Problem 
Show that  
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