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An Experimental Investigation of Noise Reduction by Blades in a Duct
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ABSTRACT

There have been lots of studies on noise transmission analysis and noise reduction in ducts. In

order to reduce the noise transmission in ducts. active noise cancellation techniques have often been

employed and a rotation shaft with blades has sometimes been suggested. These ideas were not

successfully commercialized because of the limitation of real life such as size or application difficulties.
This study investigated how a rotational shaft with blades could reduce the noise transmission in a
duct. To do so, an assembly of the shaft and the shaft housing was buill in the middle of a duct,
and the clearance between the blades and the housing was 0.2 mm. The noise reduction was

experimentally evaluated with respect to the number of blades, the rotation speed, and the rotation or
stop. This paper showed that the noise reduction resulted in about 14~19 dBA regardless of the
three test conditions only if the blades always blocked the duct. And. the noise reduction increased
due to the higher number of blades and the lower speed of the shaft.
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Table 1 Dimensions of a straight duct and a
duct with a blade housing
[mm]

Noise box side ] Center IOutside

300
Straight sduct ( ( )

$80 | 50
>

170

Blade housing

{a) A blade shaft

{b) A blade housing with
(a) with blades
Fig.2 A blade shaft and a blade housing
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Table 2 Dimensions of a blade shaft and a

blade housing
[mm]
Blade shaft with Blade
blades housing
Diameter $79.6 (outer) ¢ 80(inner)
Width 49 60
Duct dia. - $30
Shaft dia. ¢ 20 -

Blade thickness 3 -
Material Aluminum Aluminum
Table 3 Combinations of blades
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Table 4 Noise
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3 Spectra of noises transmitted through a

straight duct and a blade housing without
a blade shaft ("Duct only” indicates a
blade housing without a blade shaft.)
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Fig.4 Noise spectra due to the number of

blades at a blade-stop condition
(a) 2 blades(0-pair, 1-pair)
(b) 4 blades(1-pair, 2-pair)
(c) 8 blades(3-pair, 4-pair)

blade combinations at a blade-stop
condition
{dBA]
O-pair | 1-pair | 2-pair | 3-pair | 4-pair
No Straight 0
blandes|gjade housing| -36
2 blandes -46 | -134
4 blandes -1411-176
8 blandes -175 | -186
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