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Trailing Edge Noise Modification in a Blade Cascade

J. M. Son, H. J. Kim, S. B. Lee, S. M. Cho

Key Words: Broadband Frequency Noise (% £, Trailing Edge (-5tF), Cascade (% E), Sirocco Fan (AJZ273H)

ABSTRACT

It is addressed that the turbulent broadband sound power from a sirocco fan can be modeled by the
trailing edge noise. The trailing edge noise is usually influenced by inflow turbulence, separation, and
boundary layer thickness on the blade. The design parameters such as solidity (¢/s) and stagger angle are
specified to predict performance and noise level because the separation and slip velocity are strongly
affected by them along with the flow coefficient. This paper reports the effects of the stagger angle upon
the trailing edge noise for various trailing edge shapes. It is believed that the serrated trailing edge
provides break—up mechanism for organized convecting vortices, thereby reduce the overall noise level for

every case of stagger angle.
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Fig. 2 Schematic of the cascade of forward curved blade in
the anechoic wind tunnel
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Fig. 3 Noise spectra from trailing edge with respect to stagger
angles {cut on S.S. by 30°)
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Fig. 4 Noise spectra from trailing edge with respect to stagger
angles {cut on P.S. by 30°)
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Fig. 5 Noise spectra from each trailing edge ({=25°)
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Fig. 6 Noise spectra from each trailing edge (¢=30°)
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Fig. 7 Noise spectra from each trailing edge ((=35°)
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Fig. 8 Noise spectra from trailing edge with respect to stagger

angles (cut on S.S. by 30°
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Fig. 9 Noise spectra from trailing edge with respect to stagger
angles (cut on S.S. by 30° with serration)
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Fig. 13 Sound pressure level (dB) for each tralling edge

Table 2 Displacement thickness ratio for each trailing edge shape

I Cut on SS. |

Sharp edge | Serrated edge

Solidity(0) | Stagger angle({) h/b+ h/8x ]
25° 0.721 0.725
1.428 }i 30° 0641 0.687
0.481 0.600

Table 3 Strouhal number of each trailing edge shape
Cut on S.S. j

Sharp edge |Serrated edge
Solidity(6) | Stagger angle({) St St
25° 0.150 0.130
1.428 30° 0145 0.127
35° 0.148 0.120
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