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Why RSM? 
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Stagnation point anomaly 

Turbulence induced secondary flows 
Streamline curvature 

System rotation 

Cf.: Launder & Sandham (ed.), Closure Strategies for Turbulent and Transitional Flows, Cambridge University Press, 2002 



Reynolds stress models in TRACE 
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Model Author Comment 

SSG/LRR-ω Eisfeld Switch between boundary layer 
and free shear layer 

JH-εh Jakirlic & Hanjalic 

Near-wall modelling JH-ωh (Maduta) Maduta & Jakirlic 

JH-ωh present work 



Pressure-strain models 
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Coefficient function in boundary layer Example: Slow part 

Return to isotropy 



Dissipation rate 
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Validation 
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Laminarisation problem 
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Virginia Tech Compressor Cascade 

> Appropriate differential Reynolds stress modeling for turbomachinery flows > Christian Morsbach > July 2017 DLR.de  •  Slide 18 

1.65% blade height 

Parameter 

M 0.07 

Re 400,000 



Tip gap flow: Reynolds stress tensor 

> Appropriate differential Reynolds stress modeling for turbomachinery flows > Christian Morsbach > July 2017 DLR.de  •  Slide 19 



Tip gap flow: velocity vector 
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WC 
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RWTH Aachen 1.5-stage cold-air turbine 
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Parameter 

Min 0.15 

Mout 0.38 

Re2th 330k – 810k 

t/c 0.71 – 0.98 

h/lax 1.45 – 1.77 



Stator 1 
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Stator 1 
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Circumferential averages 
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Summary 
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Conclusion 
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Details of boundary layers 

JH-ωh 
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Aerodynamic flows Heat transfer 

Transition 

Picture: Gary Settles, CC BY-SA 3.0 

Outlook 
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