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A Study on Sound Attenuation by Structure
Improvement of Silencer for Exhaust Fan

LR IEMUIE b
Se-Cheol Yoon-Hae-Kyung Lee

ABSTRACT

The silencers are used to attenuate noise generated by the exhaust fan for industrial processes. The

types of silencers applied in this study are absorptive duct silencer, expansion chamber, absorptive

chamber and resonator. This study was carried out to verify the attenuation by the various silencers and

elements. As a result, the difference of attenuation between the calculation and the measurement was

about 1—7dB.

The attenuation by absorptive duct silencer and absorptive chamber was negligible at frequencies

below 250Hz. The expansion chamber should be used for low frequency applications where the absorp-

tive duct silencer was ineffective. The attenuation by resonator may be realised when the ratio of

frequency to resonant frequency approaches 1.
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Table 1 Specification of exhaust fan

T Di ¢ exhanst Flow rate | Velocity | Temp.
ype 1a. ol exhaus (ma/min) (m/s) (c)
A & 1100 960 16.9 144
B ¢ 450 620 65.0 120
C & 350 420 72.8 165
D & 900 1200 315 144
E @ 1000 1800 38.2 127
Table 2 Specification of silencers
Type Size Elements Remarks
A | 1800 x1800%x 2900 |EC+AD EC : Expansion chamber
B | %00%x120"x2800% |EC+AC+AC+AD  |RE: Resonator
C | 140" x1440%x 4000~ | EC+EC+AD AC * Absorptive chamber
D o EC+RE+EC+EC+ [ AD : Absorptive duct
EC+AD
+RE+
. — EC+RE+EC+EC+
RE+EC+EC+AD
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Fig. 1 Layout of sileners
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Fig. 2 Flow chart of measurement and analysis
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Fig. 3 Sound pressure level of exhaust
fan(Q. A : overall) -

Table 3 Sound pressure level in output of silencer
unit . dB

Frequency(Hz) 0.A| SL
63 [125]250 500} 1K | 2K | 4K | 8K | (dB)|!dBA
A |90.3|94.7]91.2186.7|86.0]73.1]|65.9(59.8|97.989.5
89.4(82.7{87.4]67.9(59.9(51.3|47.8]37.7{92.0{79.0
95.0(86.5|85.0{62.5|58.4[46.7[39.6[37.2]95.9|77.8
34.7(39.2164.8]36.6]34.6|27.7]26.6(28.4}64.8]55.8
36.7(42.6{70.5]55.456.9{44.6(27.2{24.3]70.8{63.2
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Table 4 Sound pressure level in output of silencer by
calculation unit : dB

Frequency(Hz) 0.A| SL
63 | 125 | 250 | 500 | 1K | 2K | 4K | 8K | (dB)|!dBA
102.3] 97.8199.4187.9]79.2( 83.2 65.3 | 64.1 |105.1} 92.9
81.4{78.9(89.6(62.9(50.5{46.9(45.7137.2| 90.5{ 80.7
93.2| 84.4 | 87.4 | 59.8 | 51.6 | 45.3 1 37.7 1 34.8 | 94.6{ 79.1
23.4(32.5159.7}31.2138.723.7| 5.6]-3.1] 59.7] 51

Type

mjoio| | >

20.6{28.974.9]54.2|59.252.721.3|-5.0} 75.0} 67.0
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Table 5 Attenuation by calculation and measurement
unit . dB

Frequency(Hz) 0.A| SL
63 1125250 [500 | 1K | 2K | 4K | 8K | (dB) [(dBA)
cal. | 3.5] 8.8(14.8|22.7]32.7[29.7|36.2|29.0( 14.0 | 24.0
meas. | 15.5[11.9|23.0(23.9{25.939.8(35.6(33.3] 21.2 [ 27.5
cal. {11.3]15.7(28.851.8}58.5}62.0/56.1|61.0(30.0]35.7
meas. | 3.3|13.7(31.0[46.8149.1{57.654.0|60.9| 28.6 | 37.4
cal. [14.1]20.2(35.0156.2166.669.5)|62.2|57.8] 30.4 | 42.5
meas. ] 12.3|18.137.4}53.5| 59,8 68.1|60.3]55.4] 29.1 | 43.8
cal. [79.1(80.0]64.6{87.0(86.8]98.0]/92.8/95.8}69.6|76.8
meas. | 67.8(73.3|59.5(81.6/90.9]|94.0{71.8164.3{ 64.5 [ 72.0

cal. [67.0(70.7]40.2]66.6(65.5]|70.5|82.0189.653.1|60.9
meas. [ 50.957.0]44.665.5(67.8| 78.676.1[60.3] 57.4 | 64.7
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