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47} 40Hz @ A2 %77} 2mmel AS AA i NBR>SBR>SR>CRE Zo|n
3mme] FAQ 7-¢ SBR>CR>NBR>SRE] ¢ 2 Uelyity. NBRE 77 2mm?e) 7
¥, SBR# CR& 3mm¢) 7%, SRS 1mm<e 7% Zz AR &37} 24 vebdd
(Gt @, °1F2, »¥3, 2010).
= E S AXME A3 = =
= 59 HEA Fa FAHAEA AGHFE AgE oA FREA AT
(A8 9, 2009) M e AT Fdo e Ao EHLS =
7b FoldE Fgo HRAL HoARnE 2 g
o] FAF2(Corcos) W tEn} A4 Fo] @&
9 F9 ¥WzE EH =F o)E(HAE 9, 2008)e
Underwater Vehicle)®] 420 Ad o=z Eo] 97 9 229 43g e
=2 A x-4ake] B4 kxol e dgdge EAL ==
AALE AL HEgo] Hojx 4Hge g =
943 2 nRWY B4AS, 2 Fe E'ii}ﬂ AGd o] ¥stE dovls
AE AT R, 9, 2008).

TEE T AdedHe 227 A%l ¥F ANY 4%S AAIE 830] HA
FEE TXEER g Bojoe AFHE axzoez zddlr] 9se CRP(Carbon
Reinforced Plastic)9} SNORE # (Self-NOise REduction Ring)& M X311 Fsf<o u}
€ W $¥9 wsts #ET AF(e1FR, RN Y, 20100 E FiFd ©E
CRP9} SNORE # #& AZore 8 FAES AEHA sdor 12kHze)
15kHz FReX = 95% o)4te) #Aa&S BArh &3 AAMe 23 ¢ & §
o] W3E Adsgoen AR 7R =4 JEY T 20mm, 40mm "ol
2 o]FEFE Y AVt ©A YeEnth

T 7he ¥ Adn Alole A AT {3 7] A AFFHoE 2AG A7
7} 1o w(Assi et al, 2006, Kumar & Gowda, 2006) %3 £} % (vorticity method)&-
o] g3td AUY wde 3 FA 7] AL A EHAH & dF(Lam et al, 2006)
= Ao F@ol 2 thF 729 wiEH Fo A sto]=ZE(point hydrophone)o] ¥
© S8 o2y dgoez Edo Hlw B3 ¢ (Ebenezer & Abraham, 1996, Ko
& Sherman, 1979, Ebenezer & Abraham, 1996)% $lth

ole APFAT ZANAE F A ASAD P& o8 B TXEY &F
o WeS i 72 27 o8
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A FoE gl dkPacldtz vehdth [27 3eiNE (28 UM 2e 2
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¥

Maximum stress

i 4l RoynE ] & anh #4958 L]

Freguaency (M)

(L

[19 3] SNORE #eo| ¢1& u 48 Foso] B Axe|xe) 52 wg

==

[29 4] [29 219 9F 7289 TYoA 120mm, 240mm Yo Fe F 7
©] SNORE % & Jgﬂs}ﬁ& W 9e Fugol BE ANAMY $8 WEE v
Aotk & sjMo) A8 F A W Arle A7 Fo] 2mm, Fol7h Smmdl ARz
R 717 AR Ak (27 419 o] Aol S 41kHz ¥
oM wsgen =oe 186x10' Pag ANHUG. R4 35 dgeME

s



120 ABIEREREHBBLEE1R

6kPaclatz IR [18 40N} 2ol 5 e 24T P& AN AF A
b e Hd geo] o 101% 24TE ¢ 5 AT [29 3F [2Y 404 Fus
A

o W& &Y AVt viAE AL F ANY L5AD & X 4F FEREY
THAES7 BAE RAdA AQ@t B F ok

* Beeed m

_ _ : > N

RS SEN R » — - Maximum -stress -

B5A3
g
‘b
Baw
=
g(:’i&

T

HER * » ks s

R 3. RN Foeed E X3 BoadZ ey

Frenguency (Hx)

[29 4] % 715 SNORE 9& 4Xa8e o 4 Fuso] B AxclHe &2

M3}

(2% 37 [29 419 F#E ot ¥ Al 2840 Yo Az AF 4M 2
FrolM W Al $¥L BANWORN £3AM BA 45E T A2 & A
& gvjg

M. 23 A4 53 AEded 2 43 &4

(2% 1] % (29 2ist 4] U FEE XYY 1D WY Qe FaE

o #% £¥E ¥ A% FAE EW URATL0 LA Vo Uy 2
HEYE Uest e T4 B4, Q)T ERAHAR 9, 2008)

Q(w)=2nf_°; fwP(kx,ky,co) xS(k .,k JA(k k) xT (k, k)dk dk, (1)

2 (DA Pkx, ky)= ¥4 8, Skx, ky)e sto|=2Z 34, Akx ky)e W<



- 53 AEW RIS NEAS 24 YO AT - 121

4 Qu)E Sk, ky),
& PN sl
a

£ oJvlgo(es

B Tollx, ky)e dE@gFelth 2 )N F35 2z &
A(kx, ky), T(kx, ky)e] &0 o280 AMd ALHE 2L
A T 2718 90 @k &, 2% AL Q) 39
3 8], 2008).

Aedy Tkx, ky)ol W88 Ax7 4x8 91, he} g4 (wave number)ol) w}e}
FA3Y  Z#E [1¥ 5]9) Jehl Ak (29 Sl gol 35Ut FRSE
AT G dasdey Axg A9 "ot A&4E By ge UM
< @ 7 3tk [29 5]9 ARz Bel [2¥ 2ld) AXE AME nFFeA a3
o

2 22ATE 1% + 9g ROl

20

-t = 10
......... he=20
0 e O i R NI
g 20 N
=
.=
g
S o} E
o
B
5
S s0t 4
80+ g 1\ B
[ g
o
P
100k P—— e e bk IR ,
10 10 10 10

wave number (k)
[28 5] 4% 48 Fo4 3kHzd B8 AE2TF T(kx, ky)9 83}

o7 &5 FYU4E 100Hzo A 6kHz7kAl gt F /e g3 F9 &
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<Abstract>

Investigation of the Noise Reduction in the
Hollow Cylinder Structure

223

Sang-won Lee* - Jongkil Lee* - Chi-yong Jo

When the hollow cylinder structure moves in underwater with high speed
structural can be propagated from the end of the structure to the front side. This
noise can reduce the sensitivity of the conformal array which installed in the
surface of the cylinder. To reduce this noise propagation it is suggested to install
two self-reduction rings at the surrounding of the cylinder which is 500mm in
diameter and 840mm in length. The places of the two noise reduction rings are
120mm and 240mm point from the end of the structure. Two noise reduction rings
reduced 10.1% of maximum stress. When outside noise frequency applied to the
structure from the 4kZ to 6kHz, 20dB noise reduction was calculated using 6 order
polynomial equation. When outside noise frequency also applied to the structure
with 200Hz, 500Hz, 900Hz, maximum sound pressure level point moved to the
end of the structure. Most conformal sensors are fabricated at the front side of the
structure. Based on the simulation results proposed two rings can be reduced noise

propagation from the tail of the structure effectively.

Key words: Hollow cylinder structure, Noise propagation, Self-Noise reduction

ring, Noise reduction
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