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Wavy Leading Edge for Sweep Blade
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Abstract: In order to investigate the blade—turbulence interaction (BTI) noise reduction of a sweep blade
with wavy leading edge (WLE) configuration, the noise radiation from the sweep blade leading—edge is generated
by the interaction of the blade and incoming anisotropic turbulence which is produced by a rod whose wake im-
pinges onto the downstream blade. The swept blade with swept angle of 30 degrees and constructed by NACA0012
airfoil was experimental investigated in this study. The BTI noise for the swept blade with and without wavy lead-
ing edge were measured with the flow speeds of U=30m/s, 40m/s, 60m/s and 70m/s, and the corresponding Reyn-
olds numbers based on the blade chord are in 3X10° ~ 7x10°. A linear array of 31 microphones was used in this
study to determine the BTI noise of the swept blade. With the Clean—SC approach, clear and quantitative sound
radiation results of the leading edge noise source of swept blade with different amplitudes and wavelengths are ob-
tained. It is observed that the OASPL (overall sound pressure level ) reduction is sensitive to both the amplitude
and wavelength of the WLE. The WLE with the largest amplitude and smallest wavelength can achieve the most
considerable OASPL reduction. It is found in this study that the spectra of BTI noise reduction with Strouhal num-

ber is almost the same for same WLE under different airflow velocities.
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Fig.1 Test set-up and microphone array rod
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Fig.3 Sketch of wavy leading edge of swept blade
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Table 1 Design parameters of the wavy leading edges

Configuration (Ale) 1% (Wic)l% AW
Baseline - - -
A5W10 5 10 0.5
A10WS 10 5 2.0
A10W10 10 10 1.0
A10W20 10 20 0.5
A15W10 15 10 1.5
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Fig. 4 Photographs of the test swept blade
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