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Acoustic Characteristics of Vent Silencer with diffuser
for Environmental Noise Reduction

Je-Won Yoon', Joo-Weon Lee', Yong-Thung Cho®
"Timbreware Co., Ltd.
“Division of Mechanical and Automotive Engineering, Kongju National University

2 9 2 =RAML BAE @FIA BB 439 G YAGS ZAs ZAN A Bate 4P
TS BALGS ARAZ] A9 ABSHE DFAVL FHE BEY 22719 FHAL F IFA e £2A7
s o ISR BRI St o8 99 FEBVIE ol8T AFANE T T, UFAC) T SFSHS
25192, TR ML EAE st AT, Gt GAG ol A havt BEEL 49 £854
© 4~8 kHz9 W19 £ 1T HES A, BUT RS 2 A9 0B L OFA BE 7Y A5 2717t
HoR 2 ff £2UEE 2 Z0= Bt 123, BEAL Sue] ) Hte] o 1/5 SE0E BAHEY
oh e, B2482 B0l A% £87] AA A 79 ABo| AL URA 42718 UXshd Bk ARE 424
o7t Fsd Aoz gL, EH, vlwa 2 wigto] TS hmel o) T $4L olgstel wgte] Aol

Abstract This study was undertaken to analyze the noise-reducing performance and back pressure
characteristics of a diffuser fitted to a vent silencer used to reduce environmental noise when gas is
vented at a power plant under conditions where the critical pressure ratio exceeds the threshold. After
constructing an experimental device using an air compressor, the acoustic characteristics of the diffuser
were measured and compared with a perforated plate. It was found that when gas was vented and the
pressure ratio exceeded the threshold, the noise generated had a high-frequency component of 4~8 kHz
and that when it had the same porosity, the noise level was high when the hole diameter was large. In
addition, the diffuser had a back pressure of around 1/5 of that of the perforated plate. Therefore, when
designing a vent silencer to reduce vent noise, a diffuser silencer with a small hole diameter would be
expected to enable more effective noise control. In addition, it was confirmed that the back pressure can

be calculated using a simple equation for a perforated plate when the back pressure is relatively large.
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Table 1. Measurement cases of perforated plate

Case Hole diameter | Number of hole Porosity
[mm] [eal 1%]
Case01 3 14
Case02 5 5 8
Case03 11 1
Case04 3 28
Case05 6 7 16
Case06 16 1
Case07 6 14
Case08 10 5 32
Case09 13 3
Table 2. Measurement cases of diffuser
Hole diameter | Number of hole Porosity
Case
[mm] [ea] [%]
Casell 3 88
Casel2 6 24 50
Casel3 9 9
Casel4 3 180
Casel5 6 42 100
Casel6 9 20
Casel?7 3 266
Casel8 6 64 150
Casel9 9 30
L| ooo
orifice orifice :r:::’mdg Orifice H—‘ Diﬁuser]
rl ooo

(@) (b) (©

Fig. 4. Test specimens
(a) Empty duct (b) Perforated plate (c) Diffuser
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Table 3. Input data for the calculation of back

pressure
Symbol Description Input value Unit
R Gas constant 286.7 J/kg°K
k Specific heat ratio 1.4 -
0 Density of air 1.2 kg/m’
Do Diameter of orifice 0.005 m
D, Diameter of pipe 0.04 m
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Fig. 5. Back pressure(at P3 location) measurement
results of perforated plate
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