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Compressible Flow – Isentropic Flow with Area Change 

1D, steady, adiabatic flow of a perfect gas with no work other than pressure work 

    

    

 
1D, steady, isentropic flow of a perfect gas with no work other than pressure work 

    

   

 
From conservation of mass for a 1D, steady flow: 

  

 
From Bernoulli’s equation (linear momentum equation) for a gas (neglect gravitational forces): 

𝑑𝑝
𝜌 + 𝑉𝑑𝑉 = 0 

 
Combine conservation of mass with Bernoulli’s equation and the definition of the speed of sound  
        ( ) and the Mach number (Ma = V/c): 
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Compressible Flow – Isentropic Flow with Area Change 

 
From Conservation of Mass for a 1D, steady flow, combined with the isentropic relations: 
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Since the mass flow rate must be a constant in 1D, steady flow, we can write: 
* * *m AV A V� �� ��  

where the G*H quantities are the conditions where Ma=1.  LetLs re-arrange this equation and substitute the 
isentropic flow relations we derived previously. 
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Substituting and simplifying we have: 
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 (12.90) 
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