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Handout:  Turbulent Mixing Layer 
 
•  Flow between two uniform parallel streams of different velocities 0≥> lh UU  
 
     U(y<0,x=0)=Ul, U(y>0,x=0)=Uh 
 
 

 
 
 

Fig. 5.14 from Pope’s Turbulent Flows book 
 
 

 
 
• Two velocities →  new parameter hl UU /  
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where <> denotes a mean (Reynolds averaged) quantity 
 
→ Mixing layer is self-similar 
 
• Characteristic velocity 
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• Velocity difference 
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•  Characteristic mixing layer width  
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• Reference lateral position  
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• Scaled cross-stream coordinate  
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• Scaled velocity 
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• Flow not symmetric around y=0 
 



 
 
Spreading Rate 
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The variation in the range of recorded values depends on the state of the flow as it leaves 
the splitter plate. 

 
Turbulent Kinetic Energy Flow Rate 
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Statistics for self-similar plane mixing layer 
 

 
 
 
Temporal Mixing Layer 
 
• Limit: 
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• Boundary layer equation for self-similar mixing layer   



     (g=<uv>/ 2
sU , f’=df/dξ, g’=dg/dξ) 
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An observer traveling in the x direction at speed Uc sees two streams moving to right and 
left with velocities 0.5Us and -0.5Us at ∞±   Gradients of mean quantities in the x 
direction are vanishingly small (of order of Us/Uc) compared with gradients in y direction.  
The thickness of the mixing layer grows it time at rate SUs.  Thus, in the moving frame, 
as Us/Uc tends to zero, the flow becomes statistically one-dimensional and time-
dependent.  It is called the temporal mixing layer and it is statistically symmetric about 
y=0.   
 
 


