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Exhaust Noise Control of Marine Diesel Engine Using Hybrid Silencer
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ABSTRACT

Low frequency exhaust noise of marine diesel engine is one of the most important noise sources in
vessels. However, conventional absorptive silencers are ineffective to control exhaust noise because of low
absorption in the low frequency range. In the paper, exhaust noise control of marine diesel engine was
studied by using the hybrid silencer, which was composed of virtually divided array of concentric
hole-cavity resonators and conventional absorptive silencer. A series of tests including field tests were
performed to investigate the acoustic performance of the hybrid silencer. Consequently, its high per-
formance of 5~10 dB noise reduction in the low frequency range was confirmed and it is expected to be

very helpful in reducing the exhaust noise of marine diesel engine.

AR w7 &g Alele ALyl H% Fobn
1M E e FAolrh,

N ) ‘ 0g F% oA el A% 3257k 720 pm
F#(medium speed) T AR AR HE T g0 o %%15171 wEol v7] 28-S o
2= % S T AW 5 =2 FYo aqHs o] Zdb Fu4(firing  frequency)ol] 2|3k oF

3 b3k & ol Q gl E
o vdet SEm wol ARl Stk S8l A 5 (5o Azue gjele] Aie] AujAo)n,
urel B A wAidiesel generaton 2 VI oygon g po) o)zt AERe WY 2
A el sl HaL glor, AR fE(funnel) B o) wjgg gus) 4Fasee 54 At @
o] t]d <zl uj7]F(exhaust stack)ollA] ”“‘}ﬂ% 2 QA el 598 497](absorptive silencer)®
W71 eme AR A SUAM BRI TR &y gge w209 Aolaks g @At 9o
&9 3 sk dysel ge? W olal W& Suelan 397 AL ol gl
SO w7l el AR A meld Hbridee o g wy) 2ev1e AT 09 A5 3

s _0_7] 1
=1 s H
3 = 5 e= ] I -

ronmental noise) Al HgH lFE I QlojA TR B 238 297)0) thete] AEHE g A% A
T wAIARE ARG, oSy e edTA sotaL, sHE 2uvls £29Y Le7IE o869
E-mail : tkleeO5@hhi.co.kr A H7] 2L Ao A ARE g1 Qo 5%

Tel : (052)202-9097, Fax :(052)202-5495 - - -
L gsEe hasan g ned 49719 A% ARE BN ATAS
 Hiisey TP el el Ag71e Aes Flaglon, of& v}

o
il
B
0jo
pal

NSBe =28/ 194 A 735, 20093/679



ol B} 4.5 o .1 T =

300

250

200

150

Frequency (Hz)

100

50

Fig. 3 Design concept of resonators
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Fig. 6 Conceptual figure of hybrid silencer

=
=

w7kl A ] 4SS Fig. 83 o] oA A

Y =)
o o ¥
ny o 7
ER e 2
R A o &
X o = o
CIC 2
3 = 2
(2 M
R
Ewmt g
= N ar m
= T Hr E1
B oo 8
~H X
= T B =
ey i
ol i B [+
op = g —
A ] m
. )A a
TR T ® =
L E o W
pariy —
o K

3rd

126

2nd
84

Firing frequency (Hz)

1st

42

RPM

720

No. of

cylinders

- & - Conventional absorptive

—e— Hybrid silencer

silencer

250 500 1K 2K 4K 8K

125

" e

0
®

© 1w o 1w o v
®» N N - -

*(gp) sso7 uoesy|

o

@

1/3 Octave Band Center Frequency (Hz)

Fig. 7 IL comparison of hybrid silencer

, 2009\

3

/A 19 A A7



XN T
) m%mﬂ%mmmﬁﬁ
eEm ks RO o B B gn o N
jurin o To jo 1JIAT Ao =g K o
o W N — X o) 7o X o B o .
= S X EO S = N g oﬂdA go Jo
3 BN T ﬁc o Ho B oy ek o 22 N 4 ao %W - _ﬂwo wmu Zo oH
= zowe@awamﬁgﬂr Rk T ST ﬂﬁﬂn%ﬂ_mmiﬂmﬁ
& T A E Ny Wl Y . M = v oy E = 9
g ﬂfrﬂﬁwwgé o ¥ HEWW%%WM Jmm%%@%%%%
¥ -ts S LEE= S %ﬂ%ﬂﬂ%ﬂi? %W@ﬂﬁﬂﬂin
- T EE T oot 8 T o = =, TH o S5 R S
P ¥ WM@%%%MM ﬂﬂ%ﬁ%%&m% 4w&wwa%ﬁﬂ
£ £ 82w ﬂET_UH\To o m 5, i ks & ok
17 "33 WozTEMszTﬂa% iﬂogao#meﬁW%ﬂﬁ ﬂﬂmﬂno“/xﬁfdn <
t 55 3 %ﬂar.mjm%ﬁr.% aﬁ?%nudwi% o_nuﬂmuwﬂﬂ%&
“Ee ﬁﬂ%ﬂm.ﬂ%a o i.iwy@%% ALNAMW@%O_W%%
Ik BEET Twh pEEE M L Y
S 8 o ,m—lﬂmo oo X _zrli‘.w-m .oﬁ‘mﬂH n .rOT__o ZOJILJILH_AI
10n @Mogvﬁ,‘%%ﬁ]ﬁ” ‘InmE ,DI.A_._H.#SAWE\UI __OH_‘IL.HOC ‘%ﬁ\AAH
¢ 2 a@m;%1viﬁ ﬁgﬁwa =g _At_m,;ﬁojz%%%
8 E g ﬂ;h uMouﬂN W= s i s W oop o BT nﬂddﬂﬂ
£ 5 @%mﬂ%ﬁ%ﬂ @%ﬂwro%ﬂw%i 5.ﬁwm&wgmoéﬁﬂ
: O T S o ﬂaEﬂ m.g;iz e ow S X B o X
oz N g L Bo o X F
g ° 8 8 - op B 3 Mo T &
R & d4E AT
(vap) [ore ainssal

I
3 Cap
8 w o ol
M o XA oﬁ
o it m 1“ W_! mmﬁl ‘A
2 H & g : 3K
m w 1 E ey
| m W w & X o =
=4 : <5 2 g o i
L] : \
w . : g o = w
B 3 o § « 2 T o N )
o @ o — O 7A o :
3 g @ 8 4 : 5
\ e | : 2 e T olat =8
) : | ¥ = J— ,Wo f
3 2 : 30 &; 20 o A‘._ No=
S| a %m 2 7 W o
7] + 5 = & o . iy
o
3 &3 m m 1] L
= - m 5} < = ‘mwl ,,MA.H ,EE
5 o & 3 :
d E 3 8 N = =
r . @ T . )
w : - S8 — T
= N
..m o) (=)} m — OM dor ‘LLE
o , L P~ S - s
= —eld g F
£ o o o Q 3
= m o (=] ©
- i 1A<mE |eAeT @inssald punosg

20091/683

z

/A9 A A7

Fig. 129} 2t}

L

R

1}



: 858 g8 ZEE 262a T OOZE
THEEFRETE PT LB T D §°&38 E_GEE ZgzE 5 £
FHBETEBHET T d B R e~ 58 ZgE<E 2272 0 4 5
pERRTET FLOTET Toy: BEfe F.5°S g 83
_ = 9 X 8 2 5] o = * )
Ewlwscw wm” T PES 22232 :<3f 5 g1
MR T oo N Wp o IS R oo 2oy Toa T Z S w5 ” OIS
N B o op N R o) ™M R v 2 .. B ES g a2 e g 8 =
LT, Gt BT a0 2gs Lo g¥dEes 2 %
= o < o G R B — X g x5 8@ medmm}HUmlo S S 28
RO U oA g H e Bl S48% ~%8 .55 85 3 ZE
TR EREL vTeedE " omm dgf Es 8T8 Le g
= © H __ m T8 op = = ° s 7 O o B g 8 o ¥ ~ = 2
R N R ¢ E . > .5 5 a5 228F gSZE
o B B L M Y- fE .S E6 352 "Ll
Fo N o X .o : - - 15 Y L F el B -
FTELOET sereyiTom o f5i7 S25ifzig 5 EC
= ol — — . o S .
NN m@éwym&wn% Z 2% JrELEErT T =5 EQ
ERprElE R HEs s9gd ETEETEZ i 5 E
) N = = o = ] . - ” = = = =
ﬂmeW%%%d o = o:umowlﬂw B = 58 BR 42~ .8 mm o,.mmm E: g 8
o=l m A= s oo w E28 38 4788 e, .8088F2842%8
X K Vd| Ho ol S < 38 g 09 2 5 85 0N 5 S b5 -
A T S e - A 5] ENLE U B A Y Y
N N LS S v Y = _r .,mém.\.oes.n(atds(u(e
TL o] op ) o oo W o R W W x ~ K o 3 4 7 9 = & & = 8 g S 8
u&@io_i%mﬁﬁ "R E R W AR - < 8 = -~ < B K n O & s o
L
_ — —_— = ~ N =)= g T TN B T %O Gl
o0 s o A Mﬂ%u hm MM =0 an wm_u mw_ @Jm. MM T e o ) Hr %o
f 28z d T o TWR N BT % o
2 TP ilY9pme SxlaVgpon oM gy <O
3 g % oS oA = Jo By N g _ o T A
g o N M OE A M T W N W
5 ) T <t © Idﬂu_.o;oo_:ile7
3 = T NF = N O ==Y o) or
£ 3 e W = N o N o< ®® 2
: LY Y Ea Bl Pop T T F ET 2 o BT
& T - o S I G 4 =
23 53¢ ST+ Hq22 = o X o T RT
s § SEE TN EofttteR meplwdagdhl = % W =i
g 5 L3 T T NN AU N i =
3 E, SO LT Bl s k) ~NF
e 2 88 2 g A T S S ) Lo =
3 RE R EAT T I S E S S L P P
. & 5 om0 - I S ) R : = o
_ gz TE g unoru7%_@ shT LFEEE, O U
S g o L K — — T & o =
S 5§ aumﬂu]7.mmﬂ wﬂomﬂﬂ@omﬁwoﬁ%?mﬁ% ze‘mw
m.m iﬁﬂﬂﬂdmeﬂluAlW%VoMM]imﬂnI ﬂ_rmTiq%ﬂ\_WﬂlE Ullmﬂ
2 = ; = o q ‘
£ ﬂﬂ@@%%ﬂﬂZwﬁm«%mﬂwﬂﬂwm,ﬁom:_rﬂﬁ% e
S ¥ o o e s R I e Mo
; T TR er Zu R E R nlog "  uTE % L
: °a o =Jpa = 2 <0 o N
S-S UL SO S S R R S S T B
(vap) [9A97 aanssald punos = wﬂﬁ T %o A_VW W e oh o oMr = O Mo o MF R o T X wB e Nk

Organization (IMO), London.

, 2009

3

/A 197 A7

o] AujHoz e}, 7]Ee] HLF



