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48 mm

not to scale

Mixing section

U1  = 700 m/s 
Tt-1 = 578 K 
M1 = 1.91

U2  = 399 m/s
Tt-2 = 295 K 
M2 = 1.36

Splitter Plate

Splitter Plate Parameters:
T.E. thickness = 0.50 mm
Bottom surface angle = 2.5 O
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Development of a Hybrid RANS/LES Method for Compressible
Mixing Layer Simulations

Nicholas J. Georgiadis, J. Iwan D. Alexander, and Eli Reshotko

A hybrid method has been developed for simulations of compressible turbulent mixing layers. Such mixing layers
dominate the flows in exhaust systems of modern day aircraft and also those of hypersonic vehicles currently under
development. The hybrid method uses a Reynolds-averaged Navier-Stokes (RANS) procedure to calculate wall bounded
regions entering a mixing section, and a Large Eddy Simulation (LES) procedure to calculate the mixing dominated
regions. A numerical technique was developed to enable the use of the hybrid RANS-LES method on stretched, non-
Cartesian grids. The hybrid RANS-LES method is applied to a benchmark compressible mixing layer experiment.
Preliminary two-dimensional calculations are used to investigate the effects of axial grid density and boundary conditions.
Actual LES calculations, performed in three spatial directions, indicated an initial vortex shedding followed by rapid
transition to turbulence, which is in agreement with experimental observations.
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