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DES(Detached Eddy Simulation), a hybrid simulation of RANS(Reynolds Averaged Navier-Stokes equations) and
LES(Large Eddy Simulation), becomes increasingly important in CFD analyses for unsteady flow fields in
turbomachineries, as a method to simulate high Reynolds number flow with feasible computational cost. In this paper,
from a standpoint of concrete and practical application, DES, based on k-o two equation turbulence model, has been
carried out for flow fields at stall onset in a low-speed axial flow compressor rotor with variable tip clearance. By
comparing the results to unsteady data acquired in measurements, availability of DES is shown for unsteady flow fields
and also the details of the flow fields are shown for each tip clearance.
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Fig.1 Test compressor
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Fig. 3 Computational grid system
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Fig.4 Pressure coefficient trace on casing wall (blue: raw waveform, red: LPF waveform, experiment)
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Fig.6 Time valiation of casing wall pressure distribution, where weak moving low pressure region (LPR) appears (t=1% chord, experiment)

+

tip leakage vortex -
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Fig.7 Time valiation of vortex cores colored with normalized helicity (upper) and casing wall pressure distribution (lower)
with vortex cores near blade tips at stall inception, where weak moving low pressure region (LPR) appears on casing wall (z=1% chord, DES)
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Fig.8 Time valiation of casing wall pressure distribution, where strong moving low pressure region (LPR) appears (==1% chord, experiment)

(a)T-1 33 (b)T=1.67 (c)T-l 76
Fig.9 Time valiation of vortex cores colored with normalized helicity (upper) and casing wall pressure distribution (lower)
with vortex cores near blade tips at stall inception, where strong moving low pressure region (LPR) appears on casing wall (==1% chord, DES)
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Fig.10 Time variation of casing wall pressure distribution (upper) and pressure deviation field (lower) on casing wall (z=3% chord, experiment)

©T=294 (d)T=4.12
Fig.11 Time variation of casing wall pressure distribution (upper), pressure deviation field (middle) and tip leakage vortex cores (lower)
at near-stall, where breakdown occurs on tip leakage vortex (t=3% chord, DES)
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