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LES and RANS Software
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Can only simulate steady vortex (an average result)Able to simulate vortex of different size and scales

LES RANS

U t d d l (LES t b l d l) h RIAM COMPACT® i l t

Flow field behind a three dimensional hill

Unsteady models (LES turbulence model) such as RIAM-COMPACT® simulate 
the wind flow that we experience every day. The wind disturbances can be 
understood intuitively. 

Steady models (RANS turbulence model) simulate the same result but are
averaged in time. 

Transient turbulent structure can only be simulated by LES.
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RANS

LES

W k fl fi ld b hi d b di 1

LES is capable to resolve the important unsteady flow structure

Wake flow field behind car bodies1

LES is capable to resolve the important unsteady flow structure
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LES RANSE i t LES RANSExperiment

Diesel Injection – Turbulent Structure2

LES is able to reproduce turbulence with a much higher accuracyLES is able to reproduce turbulence with a much higher accuracy
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LES RANSExperiment LES RANSExperiment

Gas Concentration behind building3

LES is able to predict the vortex shedding and flow recirculation accuratelyLES is able to predict the vortex shedding and flow recirculation accurately
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Indeed, we remark that, except in cases of very simple flow situations, 
RANS models are never able to accurately reproduce an entire flow 
field. They may be quite accurate in some locations while being very y y q g y
inaccurate in others, even when model constants have been carefully 
“tuned”.

quoted from

INTRODUCTORY LECTURES on TURBULENCE (Physics, Mathematics and Modeling)
Departments of Mechanical Engineering and Mathematics 
University of Kentucky
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