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Three-dimensional flow analysis around a serrated blade
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0 O This paper deds with a possibility for passive control of discrete frequency noise (DFN) by a serrated blade.
Large Eddy Simulation using one equation model was applied to the three-dimensional analysis of the flow around
the isolated plate blade without and with a serration in a uniform flow. Pressure fluctuations, which caused discrete
frequency noise, on the normal plate blade surface around the trailing edge were observed in the smulation. These
pressure fluctuations however decreased due to the serration. Mean streamwise vortices were generated due to the
serration in the near-wake of the serrated blade, resulting in a significant decrease of pressure fluctuations.
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Fig. 1 Computatina domain and boundary
conditions
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Fig. 2 Instantaneous velocity vectors -
around the trailing edge

Fig. 3 Contours of instantaneous spanwise vortices
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Fig. 4 Pressure fluctuations on the blade surface
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Fig. 5 FFT analysis of pressure fluctuations
around the trailing edge
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Fig. 6 Top view of the serrated blade on the blade
surface
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Fig. 7 Pressure fluctuations on the blade surface
of the serrated blade
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Fig. 8 Pressure fluctuations on the blade surface
around the trailing edge
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Fig. 9 Contours of instantaneous spanwise vortices
of the serrated blade
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Fig. 10 Iso-surface of mean streamwise vortices
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