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Investigation of Complex Vortical Flow Phenomena by EFD/CFD Hybrid Analysis

A (LKD)
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Dept. of Mechanical Science and Engineering, Kyushu University, Fukuoka 812-8581, Japan

The hybrid analysis based on EFD (Experimental Fluid Dynamics) and CFD (Computational Fluid Dynamics) is
discussed with examples concerning vortical flow phenomena in turbomachinery blade rows. It is indicated that the
identification of vortex cores using critical-point theory and the examination of normalized helicity distributions
along the vortex cores are crucial to analyzing complex vortical flows.
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Fig. 1 Flow structure in compressor rotor
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Fig. 2 Comparison between experimental and computational
results of total pressure ratio through compressor rotor
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Fig. 4 Spiral-type breakdown of tip leak
in compressor rotor
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Fig. 5 Unsteady nature of leakage vortex breakdown
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Fig. 6 Instantaneous vortex structure in
supersonic cavity flow (LES result)
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" Fig. 7 Limiting streamlines (LIC image)
on end-wall of turbine cascade
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