
ME 420   Professor John M. Cimbala Lecture 23    
 

Today, we will: 
 

• Finish the example problem from last time, and discuss more moving shock equations 
• Discuss piston-driven shock tubes and expansion fans in long tubes  
• Introduce x-t and x-P diagrams for moving shocks and moving expansion waves 

 
Example: Moving normal shock (continued from previous lecture) 
Given: A normal shock from a blast wave moves at speed 880 m/s 
into air at SATP. 
 

To do: Calculate properties before and after the moving shock and 
compare to values obtained from a stationary shock frame of 
reference (FOR). 
 

Solution:  Moving shock FOR 
Assumptions and Approximations:  

1. The air is an ideal gas. 
2. Ground effects, friction, etc. are ignored. 

 

We calculated: M1 = Ms = 2.5425.  
Static properties are the same in either FOR. Thus,  

• T1 = 298.15 K, T2 = Tas = 649.94 K 
• P1 = 101.325 kPa, P2 = Pas = 747.27 kPa 
• V1 = 880 m/s in stationary shock FOR, V2 = 260.11 m/s in stationary shock FOR 
• V1 = 0 m/s in moving shock FOR, Vas = 619.89 m/s in moving shock FOR 
• M2 = 0.50900 in stationary shock FOR, and can be used as an intermediate property to 

calculate other static properties, but Mas in moving shock FOR is not equal to M2 in 
the stationary FOR.  We calculated Mas = 1.213 in the moving shock FOR. 
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