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The computational power has dramatically increased over the last decades. As a 
first consequence, the development of advanced modelling approaches (LES, 
RANS/LES) has received increasing attention among turbulence modelling 
specialists, CFD code developers and industrial CFD engineers. As an example, 
hybrid methods that couple the solution of the Reynolds Averaged Navier-Stokes 
(RANS) equations in equilibrium regions with Large Eddy Simulation (LES) in non-
equilibrium regions of the flow are acquiring increasing prominence among the CFD 
community.  

 
A second consequence of this upsurge in computational power is the rapid growth 

in the size of subsequent data sets, with unsteady 50-100 million point grids 
simulations now being conducted with increasing regularity. As the need for higher 
accuracy simulations has risen, the computational fluid dynamics (CFD) community 
has in turn put emphasis on assessing the quality of the results and now focuses a 
great deal of its effort on validation of advanced methods (see figure 1). 

 
This presentation describes why improving the way the data from unsteady 

computations of turbulent flows are post-processed is needed. Some important 
issues like the spectral analysis of short duration data, the comparison of two data 
sets of different duration (e.g. simulations and experiment) will be discussed and 
illustrated on the basis of a high Reynolds axisymmetric separating/reattaching flow 
[2]. 
 

These issues lead to further remarks on the need for CFD research scientists to 
gather an improved knowledge of their available hardware. Indeed, when large data 
sets are involved, one has not only to assess the physical meaning of the chosen 
analysis but also its feasibility in term of IT equipment. The CPU cost of a post-
processing technique on a large amount of data can have an order of magnitude 
equivalent to the computational resources required to simulate a configuration and 
generate the related unsteady data. Thus, the relationship between the performance 
of the hardware (e.g. storage media) and the manipulation of large scale matrices is 
also discussed. 
 
 



 

Figure 1: Levels of validation of unsteady simulation techniques (from [1]) 
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