
ME 420   Professor John M. Cimbala Lecture 04    
 

Today, we will: 
 

• Continue to derive equations for compressible adiabatic flow in ducts 
• Simplify to steady, adiabatic 1-D duct flow 
• Do an example problem – steady, adiabatic 1-D duct flow 
• Begin to discuss isentropic, adiabatic duct flow & derive equations for ducts of variable 

area 
 
Last lecture, we wrote the First Law of Thermodynamics in 
terms of the Reynolds Transport Theorem (RTT): 
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For flow through a duct as sketched, 
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Example: Steady adiabatic duct flow 
Given: Air flows steadily in an expanding duct. 
The duct is insulated. We measure: 
• V1 = 453.1 m/s 
• T1 = 389.2 K 
• T2 = 279.4 K 
 
To do:  
(a) Calculate V2. 
(b) Calculate M1 and M2. Is this flow subsonic or 

supersonic? 
 
Solution: 
To be completed in class. 
 
Assumptions and Approximations:  
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