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Numerical Analysis of the Mechanical Impedance and Transmitted Vibration
of the Foundation for the Equipment in a Naval Vessel
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ABSTRACT

Reduction of the structure-borne noise of the naval vessel is very important in order to reduce the
underwater radiated noise of it. One of the important factors to reduce the structure-borne noise of the
installed machine in a ship is the design of the foundation having sufficiently high mechanical impedance.
In this paper, the mechanical impedance of the foundation for the fan-coil unit in a naval vessel is
evaluated numerically according to variation of the thickness of the foundation. And also, the forced
vibration analysis is conducted considering the dynamic property of the anti-vibration mount. Through the
analysis results, it can be known that the dynamic property of the anti-vibration mount should be
considered when the minimum level of the mechanical impedance of the foundation is set.

o 71%7F A7) wiel] ojmje] 4SS FE Y
.M = el FAEE AFES &8 7ewst i
_ i BF7bE e glk olget ZIARES A9 AHe %
?:}7‘3_% &8kt _S’,loi TS A7l Zo] AAZ AYHo] WAH= Fzi|ol Ao
A A EAS w2 ThsAel er A (structure-borne noise)= HAi3let7] fs w44
2go 2 d Ao Alksonar)E §3I FFEE SESS AR5y o]z|e By nfeESS o2
= WA s AsATIE 5 B8O W AT wq5 on wage) gae) mel o Aol g
ARG el gk " $AS FEAE qu mepy g4 nleEl 4o 2nE sy
w ARATPL S8 B e B el BAE ) gae o)z w3 g gule] kY] 24
al 9)\15 /\E]ch)o]]:]— ‘T‘%‘ﬂ”‘}i%o —ZFE_ L’}E 9l o] %_—E_»é}_]ﬂ @,'E?-SHO]: 6‘1‘1:]-
o el s ol avitation] AT & gjgqg g we) 440 i) Kim® 5
& 08l AR AT S A W g gy nled) g dnds e S
H Aol S £g gl Slnh SRS AN 515 o)) og wele) Fage Ausin @
o WA S ojxle] Ao mRARL & 0 so gn ploezs =a guje wAlS A
T IR A, S IEEE $EAE 9 QYUAE T BRQla vREES] deg
E-mail : hshan@dtaq.re.kr o] w2 AGE =7} dl& A
v padan g AT B el A wAne d4n

462/et= 2SS 33 =2 8/A 194 A5 F, 20097



Aol o

L

.

3

sfoFs

[

g rhid g

u]
I

—

0

|
=i
BN

:&l
XO

O

N
.M.‘mE

)

—

aig
A

@
©)

A

[e]

L

HH)o] W9, Fo

[e]

()4 2k

9

L

L

b A, X

=

o

<)

=

9]
A @25E

3
70“3( )
2 e}

<]

=

S Zfolol wh

%3]

Z]
&

el 717

=]
=

9
i

W
oy,

-ql_

(fan-coil unit)§& “gH] W3] dxe] djs)
L&
azt

s

)

W
O

rvze)

X
ol

4

T
K

Ho

~/
I

X

4 G4 HE v

Ed XA
] & A4 gzl o3l Fig. 13} 2o] ©<

£l

ok
¢

0

Ar

o
i

N
)

2
s

2.2 0|5 ©&Y X*|

B
2

, 2009%3/463

z

vAn/_
k]
mn/_

/A9 A Al'S

Machine
Mount
Foundation
Floor

Anti-Vibration
by double resilient mount on the foundation

olF B AA Fx9 B¢ Fig. 29 #o] d-
Fig. 2 Schematic diagram of the equipment supported

X
P

]

jot
Fe

hS

Anti-Vibration

Z(jwX;)

Machine
Floor

Mount ~

Foundation k
v =

% Uy

by single resilient mount on the foundation

£y

Fig. 1 Schematic diagram of the equipment supported



R
, 714 fi= Far[Hz] o)tk
fmmer -~k R A A @) B e F 57 A duk
Thhthmmeet Rk R o Zad wel wel) dlEel ol Qg
0 b A I O g aelnzd 9ol v e B4 e
A u§ FRa)
o olde AFAAIZRE o] oA thFaz

e % WSl ot 33
wTe] W), Fo o] 7ol
4 (5)EPY He A% A% 2 @y e 3

X_ 1
X fjw
A1+ )+ B
k, (6)
k,+k,—m k,—k
M 2 2‘1’7 B = 1 2
k, ky
X = C~
” ijw 2
A" (1+ )+ 5B

2
A" =y [(ky —m,w*) (k; + ky —myw®) — k7]
B’ = kky+ky (k, —m o?) (k, — ky)
" =k kFy

A O~MHE vt s 2F % W
.0,4 AYGES vk o] Adyudsel =71 A sHE

o By PheE AT ol o8 FFe WS
S glov] watle) QuEsst a9 24
gillo] Zolme A5 4 Stk

=)

m\ﬂ 7

2.3. EHY Oj2EC SHEMES 1E U
BA BB

21~224 25 A d9dzrt 99 25
s A9 A% 3 wel dggel ToEe ¢ & 9l
AL, olejd duHag FE 7)1 5 g o
= g HAlsfort Frh.

o Adze] A% FAAE i
aA FAel A BHow Wi JuEs

A e [o|% o1l welsin glon ol
Zgjw
Aoz xdstd 4 (8)% 2tk
20loglZ| > 20+ 20loglk| — 20log (27 f) ®)

464/t A5 S S =F&/A 19 A A5 Z, 20094

e #-7Y FUE AREEHE B uheERLE
™ : 7E450, A|ZHAL: Barry ControlAh)2] 54 744

2 EAASE 1 kH2ZHA Y T34 1] dlellA] 4]
9)~(10)V3} & & 5= gk
k" ()| = 3.075 % 10°%"*Y  [N/m] ©9)
8(f) = 0.00090901 (10)
= k"] coséd (1)
o7|A k*E B 23X A ke A 22
A, 65 &4 ] (damping factor)©|T}.
PL}EW # 72d FUES QlAdx dheA = A

@) A (IDEFE ol & vhEES T4 %
’d(dynamic stiffness)S WHdsto] Mgak3irt

& fFeas
RE Q4%
A &
39 3
R
= 5]

nn

(})j\

w
>
o
x

W je] 54 74 (dynamic stiffness) 2 A1E



Hel 714 Qisldes 2 de A% 6y

Longitudinal stiffener o =7
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unit in order to evaluate mechanical impe-
dance of it
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Fig. 8 FEM results of the forced vibration according
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