
ME 420   Professor John M. Cimbala Lecture 27    
 

Today, we will: 
 

• Discuss Rayleigh flow [heat added to (or removed from) a duct] qualitatively 
• Discuss Rayleigh flow quantitatively  

 
Rayleigh flow 
 
Introduction: Approximations and Assumptions: 

• One-D flow (ignore boundary layers – V approx. constant at any cross-section of the 
duct, i.e, at any x location; so, V = V(x) only  

• Ideal gas 
• Constant area duct (straight section of pipe) 
• Constant gas properties (γ, CP, R, etc.) even if chemical reactions or combustion 

provides the heat input (different gas properties of the combustion products and/or 
different mixture of gases after a reaction) 

• Negligible friction along duct walls 
 
Control volume analysis: 
 
 
 
 
 
  



 
 
 
 
 
 
 
  



 
 
 
 
 
 
 
 
 
 
 
 
  



 
 
 
 
 
 
 
  



 
 
 
 
 
 
 
  


