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An experimental study on the performance of silencers for exhaust
merchant ships considering air flow velocity
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Abstract

The noise level of the navigation bridge as well as topside of the superstructure
is dominated by the exhaust gas noise of the high-powered main engine and
generator engine of special purpose vessels. In the case of the noise radiated from
the top of the funnel, the exhaust pipe can be fitted with a silencer to reduce the
propagated noise level. This paper is prepared based on an experimental
performance test results of the silencers for generator-engine exhaust gas noise
with consideration of air velocity. Two silencers were examined to check the
performance of noise reduction in cases of air velocity Om/s and 32 m/s. In the
sound reduction test, 400mm and 600mm diameter pipe ducts equipped with an
axial fan were used as exhaust gas pipe system in the actual ship. The test
procedure and results are presented in detail.
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Fig.1 Sound propagation mechanism from
gas pipe to navigation bridge wing
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Fig. 8 Axial fan noise source(1/1 octave)
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Table 1 Summary of the measured
Insertion Loss at sensor location @

A) Sound generator with air velocity of
Om/s., Noise Source
B&KA224

Sound generator

Sound Pressure [Total 1/1 Octave analysis, Hz

Level BBA) bis le3 hzs bso bmo fx Px Bk Lk

witheut sifencer P31 V3. 5.7 pos B77 B81 B17 Bi3

with silencer FlL1 336 M90 B34 F13 B2) §78 B4l pl9 P28

Noise Reduction 320 1 P44 P45 B9 P40 R98 PAS

B) Fan operating noise with air velocity of
32 m/s. Noise Source : Axial Fan

1/1 Octave analysis, Hz

Sound Pressure Total

Level HB(A)B15 |63 kzs 250 50O Rk Pk Lk Bk
ithout silencer [103.1 P45 P12 pas B79 PB4 Be2 B61
hith silencer | 714 136 P82 P83 pa7 92 B32 pos K07
or

ose a7 n63 F.lg BLY P87 P52z [7e p5a
educhon

Table 2 Summary of the measured
Insertion Loss at sensor location &

A} Sound generator with air velocity of

0 m/s, Noise Source Sound generator

Sound Pressure }Total 1/1 Octave analysis, Hz
dB{A

Level A 515 (63 125 | 250 Tk Pk Bk Bk

witheut silencer B3.7 - B30 P38 [5.2 B7.3 P88 B83 P91 p99

with silencer F0-61) P59 H59 P48 B09 F19 f9.0 F7.2 P38 1

Neise Reduction pL7 F1 98 |24.3 B5.4 ?9,5 Bl.1 5.3 IZl.B

B) Fan operating noise with air velocity of
32 m/s. Noise Source : Axial Fan

1/1 Octave analysis, Hz
Sound Pressure  (Total

Level dB(A)

Bl5 |63 125 {25 BOO Ok Pk Lk Lk

without sitencer [101.2 - p27 P55 Bl.0 p7.7 PB4 P75 P20 B19

with silencer 0.9 K21 4.6 6.3 pr.2 B5.0 PEO B0 F7.6 BS.3

Noise Reduction P03 8.1 19 P38 P26 HO4 B45 P44 226
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Table 3 Summary of the measured
Insertion Loss at sensor location @

A) Sound generator with air velocity of

0 m/s, Noise Source Sound generator

B&K4224

Sound Pressure [Total 1/1 Octave analysis, Hz
Level HB(A) ms |63 125 koRk Bk Bk
without silencer P67 | 556 780 P98 PO+ P32 P25 B4 FI9
with silencer 557 & B34 59 po1 ez 540 p22 pan F99 54

{Noise Reduction p1.0 97 pe9 6 po4 1 F)!.S 5 8.54|

B) Fan operating noise with air velocity of
32 m/s, Noise Source @ Axial Fan

1/1 Octave analysis, Hz

Sound Pressure [Total
Level B(A) p16 (63 (12525 k ko Bx

without silencer I04.8 P64 579 Fe7 B43 P91 00, [I00. P44 B2

with silencer 781 Pbd F25 P40 P33 P11 Ba1 pBI [l p4

Noise Reduction | 26.7 27 1.0 g8 pB64 P18 182 158
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Table 4 Summary of the Insertion Loss of
Silencer measured at sensor location (D

A) Sound generator with air velocity of

0 m/s, Noise Source Sound generator

Sound Pressure rrma] 1/1 Octave analysis, Hz
Level HB(A} bas |63 |25 [250 pov 'lk P fe B
without silencer p3.8 9 P74 B72 E}B,? BE3 B2& K67

with silencer 26 B0 11 F51 e k99 bos iz bo3 peo

Noise Reduction p1.2 8 F1.2 P73 P82 P41 f23 DRY
I
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B)Fan operating noise with air velocity of
15 m/s, Noise Source : Axial Fan

Sound Prossure [Total 1/1 Octave anelysis, Hz
Level HBiA) his 163 hos [250B00 fx Pk ik Bk
without silencer 01052 7.7 Bib P97 N001 BI4 P61 B7S
with silencer | 69.8 B53 B7.2 46 | 621 B47 p23 B38
Noise Reduction 354 R24 P64 P51 | 380 P47 B38 P40

Table 5 Summary of the measured Inserti
of JL354B Silencer at sensor location (B

A) Sound generator with air velocity of
0 m/s. Noise Source
B&K4224

Sound Pressure [Total
Level EB(A) b 5

Sound generator

1/1 Octave analysis, Hz

k3 s pso Bor fik Pk K Bk

withou! silencer 4.5 Fig pas F7s ES9 bZ.S 9.8 BL) B

with silencer 9.8 P45 W14 P55 F23 p95 @83 P62 W8S (29

Noise 7 h2s p3s pss poa b2 bas B2 poz
o . i\ 5 boa k2 has bre bo.

B)Fan operating noise with air velocity of
15m/s. Noise Source : Axial Fan

Sound Pressure otal 1/1 Octave analysis, Hz

Level HBIA) by 563 [125 prso poo ik Pk wk Bk
without siloncer 1053 | p56/7.6pasfion [ besbaspas
with silencer ro.2 W2.4 56.5 4.7 2.3 59.3 6.7 64.0 B3.0
Noige Hoduction [5.1 13.2P1.1 29.1 po.5 M1.233.1 bo.a o7
Table 6 Summary of the measured In

Loss of TL35dB Silencer at sensor location @

A} Sound generator with air velocity of
V=0m/s. Noise Source
B&K

Sound generator

Sound Pressure [Total 1/1 Octave analysis, Hz
Level HBIAIDIS B3 125 pSo bod gk pk Bk P

without silencer P9.3 F96 B39 B28 B16 B58 P47 B56 P62

with sifencer P40 P45 M6l P04 B51 25 Fi1 B15 Bao Bes
Es.a
Noise Reduction [ Ps.s P35 D77 B9 lmr ‘u.z 16 L3
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B)Fan cperating noise with air. velocity of
V=15m/s, Noise Source : Axial Fan

1/1 Octave  analvsis, Hz

Sound Pressure [Total
Level HB(A) 51.5 B3 b m kopkoodk Bk

without silencer 1095 B3.6 P07 B33 871 U5 104 A4, BBS B84

with silencer 710 539 P10 P92 P96 |66.6|618(71.2693 BES

Noise Reduction | 355 B7 041 P75 B91 H28 PA3 be3 p9o
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Table 7 Summary of the measured
insertion loss

Silencet Fan ) . . N ;
i  focationT, JecationZ JocationT | area air velocity
kind pperaticn
254B ® 32 dB 227dB 31.0 dB V= 0m/s
Silencer 0.1257m’
(H00A) Z 31.7 dB | 303 dB| 267 dB V=32m/s
35 db X 31.2d8 34.7dB 35.3 dB V= bm/s
Silencer 0.2874m*
(500A) z 35.4d8 351 db | 355 dB V=15m/s
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