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1 LES  
Software OpenFOAM (2.2.1) 

Solver Modified pimpleFoam 
Turbulent model Dynamic Smagorinsky model 

Fluid 
Kinematic viscosity ν=8.5735×10-7 m2/s 

Prandtl number Pr=1, 5.847, 25, 64 
Turbulent Prandtl number Prt=0.9 

Time integration Implicit unsteady  
Transient term  2nd-order backward difference scheme 

Convection term  2nd-order total variation diminishing scheme 
Diffusion term  2nd-order central difference scheme 

Boundary 
conditions 

Inlet Fully developed 
Outlet Constant total pressure 
Wall Non slip 

Reynolds number Re=Vz0D/ν=1.5×104 
(Vz0: Cross sectional mean streamwise velocity) 
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3 (a) Pr=1, (b) Pr=5.847, (c) Pr=25, (d) Pr=64  
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4 (a) Pr=1, (b) Pr=5.847, (c) Pr=25, (d) Pr=64  
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Dittus-Boelter Dittus and Boelter, 1930
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