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Cylindrical Shell 

 

Consider a cylindrical shell subjected to external supersonic axial flow. 

 

The first order quasi-steady piston theory for supersonic flow from Reference 1 gives the 

aerodynamic pressure P(x, t) as  
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     where 

 

γ  is the adiabatic exponent 

∞P  is the free stream pressure 

M is the Mach number 

∞a  is the free stream speed of sound 

R is the radius 

w is the radial displacement 

 

Also note that the x-axis is longitudinal. 
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Flat Panel 

 

The flat panel formula can be determined from the cylindrical shell formula by letting  

. R ∞→  
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An alternate formula is given in Appendix A. 
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APPENDIX A 

 

 

Flat Panel, Alternate Formula 

 

Consider a panel subjected to supersonic aerodynamic flow exicitation. 

 

The aerodynamic pressure against the panel from linear piston theory from Reference 2 is 
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     where 

 

M  is the Mach number 

U  is the aero flow speed 

)t,x(w  is the panel displacement 

x is the dimension along the flow 

ρ
 is the air density 

 


