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ABSTRACT

In modern society, we are exposed to various noise environments. To avoid noise problems, various

noise mitigation devices are designed and installed on noise generating facilities. A silencer and an

acoustic louver are representative noise mitigation devices for the supply/exhaustion of equipment and

the splitter inside the silencer and acoustic louver is designed at various lengths and shapes for the

necessary performance. A test is conducted in six steps for various designs of the silencer and

acoustic louver. As a result, there is a slight difference in each design but the flow noise is similar
at the same step (velocity) as 35 dB(A) ~ 73 dB(A). This means that the flow-noise is proportional to
the system flow velocity. In the case of the acoustic louver, higher flow noise is generated compared
to the silencer even if theflow velocity in the duct is low.
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Fig. 1 Figure of silencer

Fig. 2 Figure of acoustic louver
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Table 1 Specification of test system

Item Use Specification
Fan* Generating flow 126 000 CMH
Duct Path of flow D1240
Reverberant Noise measurement 3
. 300 m
room point
Manometer Measurement Ap w/ pitot tube
Anemometer Mesurement. of w/ pitot tube
flow velocity

*To control flow rate with inverter
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Fig. 3 Test facility

Fig. 4 Installation of mitigation device
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Ambient Noise

Installation of
Mitigation Device

Generating [
Flow Rate [m3/s]

Fig. 5 Procedure of flow-noise test

Table 2 Design of silencer for test

Factor Length Remark
600 L
Length 1200 L Open ratio 50 %
[mm]
2100L
60 %
Open ratio 50 % Length 1200 L
[%]
40%

*Open ratio [%] = Area of air-way/area of duct

*Thickness of splitter =200 mm

(splitter composition: perforated G.I 0.8 mm( D4 x 7P, 46 %) +
G/W 200 mm + perforated G.I 0.8 mm)

*Design by length:
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Table 3 Design of acoustic louver for test

Factor Length Remark
600 L
Length Open ratio 50 %
[mm)] 1200L (V Shape)
2100 L
V Shape
. Length 1200 L
Shape of splitter N Shape Open ratio 50 %
M Shape

*Open ratio [%] = Area of air-way/area of duct

*Thickness of splitter =200 mm

(splitter composition: perforated G.I 0.8 mm( @4 x 7P, 46 %) +
G/W 200 mm + perforated G.I 0.8 mm)

*Design by length:

20

Az

AES

*Design by shape of splitter:

s

1200 1200

o

C %94

Table 4 Prediction of flow-noise by flow rate

Step Wind velocity [m/s] Flow noise [dB(A)]*
1 2.6 34.6
2 5.1 52.0
3 7.8 63.0
4 10.5 70.8
5 13.2 76.8
6** 15.5 81.1

*Flow noise level is predicted by Curle’s theory.
**Step 6 is maximum speed of test system
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Fig. 6 Test result of silencer length
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Fig. 7 Test result of silencer air-way
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Fig. 8 Test result of acoustic louver length

[Acoustic louver] Shape of splitter
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Fig.9 Test result of shape of splitter
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