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ABSTRACT
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Silencers are engineering devices that are designed to attenuate sound waves propagating in a

flowing medium. The muffler type silencer has a series of chambers in parallel or series utilizing the

reflection and expansion characteristics of the expansion chambers, sidetubes, branch resonators, and

tailpipes to attenuate the sound. To improve the performance of industrial blower silencer of muffler

type which is employed in petrochemical plant, this paper seeks its optimal arrangement of buffs by

experimental method and suggests optimal arrangement of buffs. Experimental results show that the

optimal one suggested can reduce the noise level as much as 14dB (or 18 dB(A)) in the laboratory

and as much as 4 dB(A) compared to that of the existing silencer on the ground.
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Table 1 Kinds of buff and their designations

Design-
ation

Characteristics of shape Figure

1 A The buff with equi-spaced five Fig. 2
holes

The buff having equi-spaced

2| PA five holes with pipes Fig. 3
(length of pipe: 130 mm)

3 B The buff having two holes [Fig. 4

41 C The buff having 8 holes Fig. 5

5 D The buff having 13 holes Fig. 6

6 E The buff having 25 holes Fig. 7
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Table 2 Experimental results for two buffs
(unit : dB)

QOutput
Equivalent | Maximum

Input
Equivalent

Maximum

La| Lo | La | Lo |La| Lo | La

107.2]112,0{108.0 | 104.0 |101.5] 108.3 |102.2
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Table 3 Experimental results for one buff
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Fig. 9 Position and angle of 2 buffs

(unit : dB) Table 4 Experimental results for two buffs
Input Output (unit @ dB)
Equivalent | Maximum | Equivalent | Maximum Input Output
Lo | La | Lo {La Lo |LajLL|La Equivalent | Maximum | Equivalent | Maximum
Exp. 2-1|110.8/108.1{112.8{108.9103.11100.2|1106.0(101.2 Lol Lat Lo La| Lt |La| Lu |La
Exp. 2-21109.7|107.1{112.0{107.9]101.8] 97.1 |105.0| 98.1 Exp. 3-1{110.3{107.7(112.3] 108.5 | 101.9|97.3| 105.7 | 986
Exp. 2-3{110.7{108.0]112.6{108.7(103.5{100.2{106.9|101.2 Exp. 3-21110.0{107.2{112.0{ 108.0 | 102.0 |96.8| 104.9 |97 .9
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Fig. 10 Position and angle of 3 buffs

Table 5 Experimental results for three buffs
(unit : dB)
Output
Equivalent | Maximum | Equivalent | Maximum
Lo {La|Le |La|LL|La|LLjLa
Exp. 4-11110.7}108.0}113.27108.7|102.0) 97.2 | 1055] 98.2
Exp. 4-2|110.8(108.0]113.0{108.8|102.3| 97.5 |105.1{ 98.7
Exp. 4-3{110.8{108.1/113.0/108.8{101.6{ 97.8 {104.6] 99.1
Exp. 4-4{110.8]108.1{113.6{109.01102.3| 97.3 |105.6] 985
Exp. 4-5{110.8|108.0{113.1{108.7]|101.9] 96.8 |105.0| 98.0

Input

260mm 520mm  780mm 1040mm

Fig. 11 Position and angle of 4 buffs

Table 6 Experimental results for four buffs
(unit : dB)
Output
Equivalent | Maximum | Equivalent | Maximum
Lot La| Lo | LafLo| La| Lt [La
Exp. 5-1]110.7{107.9]113.2{108.7/100.6| 94.8 | 103.4 |96.0
Exp. 5-2|110.9]108.3]111.6{108.5|101.1] 949 | 104.1 |96.5
Exp. 5-311110110841111.7{108.7}101.2] 941 {1042 {957
Exp. 5-4[111.0{108.4]111.6{108,6/100.7| 93.8 {103.8 |954
Exp. 5-5/110.9{108.3]1111.5{108.5{100.9]| 93.8 |103.3195.2
Exp. 5-6/111.0{108.3]111.8]108,5}100.9] 93.9 |104.1 |95.4
Exp. 5-7[110.9]108.4[111.5|108.6(101.0] 935 {104.0 {96.0
Exp. 5-8[1109]108.2{111.5{1085{100.8| 94.7 {1035 [96.1

Input
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{Exp. 6-2) W= 3% 74 :
A(0°,210)-A(0°,420) -A(36°,630) - A(0°,840) - A(0",
1050)

{Exp. 6-3) ¥= 51 2%
A(0°,210)-A(0°,420)-A(0°,630)-A(0°,840)-A (36
1050)

(Exp. 6-4) ¥ A2 :
A(0°.210)-A(36°,420)-A(0°,630) -A(36",840) - A(0",
1050)

(Exp. 6-5) W= 12%1 A7
A(36°,210)-A (36" 420)-A(0°,630) - A(0°,840)- A (0",
1050)

{Exp. 6-6) WX 45¥ QAZ% :
A(0°,210)-A(0°,420)-A(0°,630) - A(36°,840) -A (36",
1050)

(Exp. 6-7) 7}&dl 3/ Q24
A(0°,210)-A(36°,420)-A(36°,630) -A(36°,840) -A
(0°,1050)

{Exp. 6-8) ¥]2~Eg wjg
A(0°,210)-A(15°,420)-A(30°,630) - A(45°,840) -A
(60°.1050) .
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dB(A)EZM ¥ AFAM 2 59 ASAZZFHI}
adtt Iy FiaSAdE (Expb-7olA 6.7
dB. {Exp6-8)91A 87dB< Ael7t o, A-HA
A aZdde (Exp6-7ol4 134dB(A), (Exp.
6-8)0ll A4 14.5dB(A) 9] &&dd Zol7t Wt
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Table 7 Experimental results for five buffs
(unit :

Output
Equivalent

dB)

Input
Equivalent | Maximum Maximum
: L |La| Lo | La|LijLa| L |La

Exp. 6-1}{110.71108.1{111.3{108.4{100.6] 92.2 | 1034 | 94.0
Exp. 6-2(110,7]108.0{111.3{108.2|100.3{ 92.2 | 105.1 ] 95.4
- Exp. 6-3[110.9(1082(111.7{108.4{101.1| 926 | 104.4 | 946
Exp. 6-4/110.8{108.1{111.7{108.4{100.3] 93.1 |103.3 | 94.9
Exp. 6-5/110.8{107.9{111.6{108.2{100.2] 92.1 | 103.6 | 945
Exp. 6-6/110.8{108.1|111.4{108.4{102.2| 92.8 | 102.9 | 94.6
Exp. 6-7(110.8{108.0{111.3{108.3{100.0] 91.7 | 104.7 | 94.9
Exp. 6-8{110.8{108.0{111.6{108.3[100.0 91.7 |102.9] 93.8
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A0, 633)-A(0°, 637)-A(0°, 642)
(Exp. 7-4> 5/0 22 :

A(0°,630)-A(0°,635)-A(0°,640)

650)

(Exp. 7-5) 57} Q74 B3 :

A(0°,630)-A(367,635)-A(0°,640) - A(36°,645)-A(0",
- 650)

Table 89 A3%&

i

-A(0°, 647)

-A(0°,645)-A(0°,

{Exp.7- 4>9} B Zo
%ﬂ& < xp.7-59 4+ I} 27
B 57F AFdEEAE Z2H7 91dB,
105dBo)2, A-HA =71 AgdWae 22 105
dB(A). 10.7dBdB(A) 0|t} wehy Wi 2
4%, Wz 5 Wo| wigsty Wz YL
@siA wdsts ART S YA e Ao
ASAZENT FE & ATk

(8) 571¢) WxZ(A)Y 7+ A4=E WA ZE A

5709 MZ(A)E Fig 129 Zol 37}1]4 U Z
g3ty A4%E sz B9 6714 7ol disl
AFE AN 2 A}E Table 99l @310}9&\1]:

o £HOo0F I3 wid

(Exp. 8-1-1) vehsh W& :

A(0°,200)-A(0°,300) - A(0°,450) - A (0°,650) - A (0"
900) <Exp. 8-1-2>
Table 8 Experimental results for five buffs with

different intervals (unit : dB)

Output
Equivalent | Maximum | Equivalent | Maximum
Lo | La | Lo | La | Lo | LalLL|La
Exp. 7-1|110.9|108.3|113.0|109.0|102.5{ 98.4 |106,1| 99.2
Exp. 7-2110.9|108.3|113.0|109.1]1025| 99.1 105.6/100.2
Exp. 7-3110.8]108.0]111.4{108.2]102.2] 98.0 [1053] 99.1
Exp. 7-4|111.1]1085(113.0{109.2{102.0] 98.0 {104.4|100.2
Exp. 7-51111.1/108.5[113.0|109.3|101.91 97.8 |104.3| 99.3
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Table 10 Difference of SPL between inlet and
outlet (unit : dB)

Equivalent Maximum
L La Ly Max | La Max

E H» ﬂ: | Ep“-\\ - Fig. 13 151 | 182 153 175
| =
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Fig. 12 Position and angle of 5 buffs

Table 9 Experimental results for five buffs

) . . B D S T
with different intervals and angles S T
(unit @ dB) T
Input Output

Equivalent | Maximum | Equivalent | Maximum
Lo {La|Le | La|Lo|LafL|La
Exp. 8-1-1]110.8]108.0|111.4|108.2|100.1| 91.4 ]103.2| 934 _
Exp. 8-1-2{110.8{108.0{111.5{108.2| 99.6 | 91.0 {103.0]93.9 0.8 o )

Sound Pressure Level (dB)
8

Exp.8-2-1]1108]108.1]111.4]108.3|1007] 932 |103.6]95.3 P )
Exp. 8-2-2[1108]1080[1116108.3[101.3] 92.3 [ 1046|944 _ - ® _
Exp. 8-3-1]1107]1081]111.3|1083) 99.9 | 91.3 |102.9| 935 Fig.14 (a) Equivalent SPL at inlet and

outlet (b) Maximum SPL at inlet
and outlet

Exp. 8-3-2|110,8|108.1|111.4]108.3] 99.7 | 91.1 |102.8}93.2

=SS EHE=2E/A 1538 A9 E, 20054/1067



(Exp. 8-3-2) RZd¥ wj€ :

A(0°,350)-A(36°,600)-A(0°,800) - A(0°.950) -A (0",
1050)
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