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Prediction of the unsteady turbulent flow in an axial compressor stage

Part 1: Comparison of unsteady RANS and LES with experiments
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7. Conclusion

This paper relates the investigations done to simulate the
turbulent compressible flow in a stage of an axial compressor, at
Reynolds number Re =7 x 10° which is relevant to industrial
applications. Two numerical methods have been tested: URANS
and LES. The simulation cost ratio, in terms of CPU hours, between
URANS and LES on the finest grid (about 10° points) is 500.

A particular care has been brought on the LES grid to ensure
academic criteria (Ast < 150,n* < 1 and Ar* < 40) recommended
for wall-resolved flows. However, the grid sensitivity study con-
ducted in this paper fails to validate these criteria, which are prob-
ably not restrictive enough for complex geometries and flows as
encountered in turbomachinery (pressure gradient, rotation
effects, etc.). Further work is thus mandatory to provide guidelines
for such wall-resolved LES. The results also indicate that transition
in the rotor occurs at mid-chord, which is in contradiction with the
assumption of fully turbulent boundary layers, often used at such
Reynolds numbers. At nominal operating conditions, the influence
of transition on the efficiency reaches 2%.
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