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(KEY CONCEPT) [C-2-2] 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Critical Mach number determination (source: J.D. Anderson "Fundamentals of Aerodynamics" 2016) 
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Prandtl-Glauert rule: 

𝐶𝑝 =
𝐶𝑝,0
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Thick  airfoil 

Medium  airfoil 

Thin  airfoil 

(c) Thick airfoil 

(b) Medium airfoil 

(a) Thin airfoil 

𝐶𝑝,𝑐𝑟 
(Medium airfoil) 

𝐶𝑝,𝑐𝑟 
(Thin airfoil) 

Minimum 
pressure 
locations 

𝐶𝑝,0 = −1.5 

𝐶𝑝,0 = −1.0 

𝐶𝑝,0 = −0.5 

𝑀𝑐𝑟  
(Thin airfoil) 
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𝑀𝑐𝑟  
(Medium airfoil) 

Critical pressure coefficient: 

𝐶𝑝 =
2

𝛾𝑀∞
2 {[

2 + (𝛾 − 1)𝑀∞
2

𝛾 + 1
]

𝛾
𝛾−1

− 1} 
𝑀∞ 

−0.5 

−1.0 

−1.5 



 

Lecture Note for Aerodynamics (2025 by Shigeo Hayashibara, Ph. D.)                                                  Page 2 of 2 

 

-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------


