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Elucidation of fan noises using high-precision numerical prediction and multiple aco
ustic mode control experiments of fan noises

Yamasaki, Nobuhiko
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Effects of the lean (circumferential inclination angle), the distance from the rot
or blades, the sweep (axial inclination angle) of the stator vanes downstream of the rotor blade of a fan
on fan noise reduction were elucidated by the numerical calculation based on the unsteady Reynolds-average
d Navier-Stokes (URANS) equations. It was shown all geometric parameters can be effective in the noise red
uction, together with the physical reasoning.

As far as the active suppression of fan noise using the model fan setup is concerned, the sound source whi
ch can generate multiple sound modes was developed, the filtered-x LMS algorithm in the frequency domain w
as introduced, and the automatic control of the multiple modes was enabled to be realized.
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Fig. 1: Our system schematic
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Fig. 3 Comparison of SPL with sweeps



(b) 10deg. Swept Stator Model
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Table 1: The reduction level of OASPL
and BPF peak

[rpm| | reduetion level [dB|

OASPL  BPF peak
2000 -3.8 -6.2
2500 -8.1 -21.7
3000 -1.1 -7.9
3500 -6.3 -13.1
4000 -5.0 -10.5
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