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Today, [LAST LECTURE ☺] we will: 
 
 

• Finish discussing the 2-D turbulent far jet – solve the similarity equation 
• Briefly discuss the axisymmetric turbulent far jet 
• Briefly discuss turbulent mixing layers 
• Do Candy Questions for Candy Friday 

 

Recall: 2-D turbulent far jet similarity equation: 22 2 0F FF F′′′ ′′ ′+ + = , where 
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Turbulent Jets 
Author: John M. Cimbala, Penn State University  

Latest revision: 01 May 2008 
 

1. Two dimensional (plane) turbulent jet 
 

 
 
2. Axisymmetric (round) turbulent jet 
 

     
 

 
 
 
 
 

From: Van Dyke, M., An Album of Fluid 
Motion, Stanford, CA, The Parabolic 
Press, 1982, p. 99. 

From: Dimotakis, P. E., Miake-Lye, R. C., and Papantoniou, D. A., Structure and Dynamics of 
Round Turbulent Jets, Physics of Fluids, Volume 26, No. 11, November 1983. 

Re = 2500 
0 < x/d < 35

Re = 10,000 
0 < x/d < 200



     
 
 
 

The above two pictures are of a TITAN IV rocket motor test. The thrust is 1.6 × 106 lbf, the jet exit diameter 
is 10 ft, and the Reynolds number is about 1.8 × 108. The rocket test stand is approximately 100 ft. high. The 
bright portion of the plume is about 400 ft high. The overall height of the plume in the left picture is about 
600 ft, corresponding to 0 < x/d < 60. The overall height of the plume in the right picture is about 5000 ft, 
corresponding to 0 < x/d < 500. 
 
 
 
 
 
 
 
 
 
 
 
 

From: Mungal, M. G. and Hollingsworth, D. K., Organized Motion in a Very High Reynolds 
Number Jet, Physics of Fluids A, Volume 1, No. 10, October 1989. 

Re = 1.8 × 108

0 < x/d < 500 
Re = 1.8 × 108

0 < x/d < 60 



 
 





Turbulent Mixing Layers 
Author: John M. Cimbala, Penn State University  
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From: Van Dyke, M., An Album of Fluid Motion, Stanford, CA, The Parabolic Press, 1982, p.102. Re ≈ 8 × 105. 

From: Van Dyke, M., An Album of Fluid Motion, Stanford, CA, The Parabolic Press, 1982, p.102. Re ≈ 4 × 105. 


