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Abstract

The methads of prelimiuary noise prediction by Janssen, Buiten, etc are introduced. The distribution
of noise levels in newly built ships are investigated. A new procedure for noise prediction is proposed
which reflects the results of the investigations. The dominant noise sources(M/E, D/G) are regarded as
one virtual source. The structureborne transmission loss are divided into vertical and horizontal com-
ponents and the latter component depends on the number of decks as well as the number of frames. The
all considered cabins are standardized with typical cabins which have the same acoustic properties. The

measured and predicted noise levels are compared in the tables.

W E 19909 E oz Adets] FAATEEE (9. 11 10.)
Ae=elzb 019900 129 179, AAFLR 11991 48 179
* A5, dYAL(F)I7IEdTR

% AAY, ASEATHF)

*% % T sHAL7] AT

*kkx AYY, FFHAVETATE



YA ol gak A 4g ol A

| A

e ad EAE & 491 A 5 %lt}
dute]l 28 oEFS 2899 4F(source
strength) A% AdEA(transmission  loss),
22 f 7} (receiving effect) & FH7}sto g
’yq Aeddl o2 F2 AAA AFAE T
AR & 2% APA et #3 82 (FEM),
EAA oA sMH(SEA), o3 o]
(Wave Guide Theory)[ 115 23t m7}%l
o} Adube] 27 dAle o] & # & e el
AgdEee olEe H/E dBA)TFELE
vl 7iehd] Hest A ngdFole

Hoe 53 HGrivt "Be i
anssengol 2|3 A2 AP A

J
A5MEe 2ohsha AT 44

do
r
1T

$1 2% AEAE DA @ 4B
o dZwe ANt e

2. Janssen?| A2 G|

Janssen®} Buiten[2]& 3 Alute] 7] A
AA AFFE] 2 d5sta g Ay
5 zte] el wudg £ e wEE AX
ot Adutel s He Z4F A¥E
| AF o vlFEe 9% 5 AE(AAH A
T8l 9% ARy MAE ozt )t

DA ge] AFTAN WiaHE AR)oR
gslo] Aitstde Aol Hag 4F d
He 3 o449 A4 A& F3lo o
7hg 3tE H el &3}t sl o]&qrt 1 BA
o} e} et
(1) Aute] 2FYdo 2 HAQA(F 5
2 A7), FE7)e, 22, Ay B
2 E](bow thruster)& 2] 3}¢irc}.

(2) AgHo2 259 F715

o 2%

o

o defr Lo

rlo

S

FEe T

KEEERSRCE B84 28 19914 104

269

ol

bl o]#

A dolH® Bz 2gde

#H & 2 (one octave band)-& 3

> wfu
N

A&
1
(3) QAL g Posts wALe =T
(frames) & 7t (decks)e £ o dA
g EAe] gy sHHstT AR Ry
gk it
™D =C.+C, dB (D)
T g5t AAAbelo A S HEEA
m = 243 A4 Aol AETF
n= AdAe] A3 AW WE
(Tank Top=0)
Cl—l 0(&g-del 7144 dl’l 4%)
2, 0.57(&£g el mEH %)
C,=5(n < 5¢)
e 2+12/n(n>44w)
Suhara[3]x 938 =HAHA 239 A AS
€ F3ked (D& AR)=E fasdh
TD = C,+ (Cyin +Cy+Canip)
+Ci+k dB (2)
=459 AddAbele F5FF
n=24&93% A3k#(upper deck)Ate]9] 7t
g
nz="J7J“"3’Jr KA afe] o] zhahap
=35 4445 (one octave band)
' 21_47;:4 obaf o] zbukg:Al A4 (one octave
band)
Cp=4t7} 2t =241 74 (one octave band)
Co=A% $19 st AdA 5 (one octuve
band)
C;=A1nt 9] 7} 24b3f(athwartship) £ A

k =0;enclosing engine casing type acco-

X K
3

¥

)
I

il

i

mmodation
5;separate engine casing type acco-
mmodation
A(2)E AT ZE Ciigol SEeln Wix
M wWailes #E hAAse] A AdsA
o Fsh5 E4e TARAT AFTH en

gine casing®] dZojio] atz} hEZE 1A



270

A stk 3 TAH o) AR A4S A
9] A3lell 27k th2 A 485 Ack

Buiten®} Aartsen [4]& 32| W &L 74
3tate] Setu wWiey Wikl AFES d
(A) &% 5% Aol Aisi=sd A48 (sin-
gle number)sl 3 #Z& 4l Al(standard cabin) 7
He =qdsted gUe 7S FEel AR
o2, o] 1A &Agle]l £FE AMAW A
ok x]o] H}Al(radiation), &-&(absorption) =
A7 52 2 45(Ce)2 AL o] &
S oA Zgel disto] ofalel 7l skt

3

oo

(1) A4 252 ofdf 57474 g9 o=
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IL(acc)=AFF AAH-o 32 A7 (Table
2 2 =z)
La(lm, f f)=2}% SR (free field)s) 42} A
=92 37e 5F

f=}

(—I\—Iv—)-i-IOLog (-——~)

=5.5 Log MW

~30 Log (if—) +90  dBAY (W)
Ne=3"5(ne Hz)old <ixle) s}
(MW)

A, e, FHE A4S

n="d4 314 (Hz)

(3) 74 7)ojo] g 7)jee oA A=
g
(4) z2deld) o8 944 £ 4Be 4
(5)ell ofghret.
La=20 Log Nep+23 N/Nr—ak —TD(vert)
—IL(ace) +43 dB(A) (5)

Ne== @ #de|E2 & 3 (MW)
N=4A = MW) (&, 0.7No(MW)Rc}
#Hokgh)
a=0.2(k<11dd) == 0.4(k>10d 1)
k=2 A9} Aol P5FS
TD(vert), IL(acc)=Table 1,2 =
(5) 7184 F715o0 97 AA &9 e
Al(6) o 2 AAL=T).
La=La(lm, ff)—0.002V+0.7(1+b)
~IL(air)—36  dB(A) (6)
La(lm, fH)=7] AW 25949 Z71& +F
V=724 2} 34 (m*)
1, b=4g4e) Zeol & Z(m)
IL(air)=0 (EF A4), =&
11 (floating floor), 3=
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Table 1 Vertical transfer level difference TD
(vert) indB (A)

Number of deck 11231415
above tank top

passenger | 5 | 9 | 16} 20| 23
ships

diesel freighter, 4 7111 115/18
engines, | popner
reduction | _ suction

gears | dredgers

bulk - | =] =1]12]13
carriers

propellers | 1<k<11 | 4 | 7 | 10|12 14
(all ships) | k>10 247911
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Table 2 Insertion losses of acoustical mea-
sures and values of Ce in dB (A)

acoustical diesel engine red. | pro
measures 1.5 6 12 gear | - pel
-4 —10 —20 —ler
(rev./sec)
—IL{(engine)
resilient - 13 8* 15 -
mounted —15
—IL(acc.)
floating 5 5 6 6 4
floor
floating 10 10 10 10 7
floor
+additional
measures
resiliently 10 10 10 10 10
mounted D/H
C. —-24 =22 —14 | =23 —

% low level when the engine is fitted close to
the hull or tank top
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Table 3 Ships for investigation

type of ship numbers of ships
bulkcarriers 12
tankers 8
container 6
total 26

(505 cabins)

sel Generator, Z2312})2] T A&} F A&
AEo 2 Jehube AAuke sEsly] ¢y
galley, wheel house & # 2| slgomw =4
gt u-2 )4 (floating floor, S)o] Hel® A4
T A At

5
funnel 4
3 = upp.
— 2
1
0 = tank
top
a) separate engine casing type
Ifunnell 7
6
5
4
3 = upp.
-— 2
— 1
0 = tank
top

b) enclosing engine casing type
Fig. 1 The number of decks
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dB(A) (10—a)
LrrED=10 % LOG ( La(M/E) +10 La(D/G) )
10 10
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Table 4 The values of TL v

deck level 112131415 i6 (7|8

difference

separate type 10{16) 20} 23} 22} 20} ~ | —

enclose type 10|16 18| 18| 18 17| 17|17

Table 5 The measured and predicated noise
levels of 280K Crude oil tanker

cabin meas. predicted
No | gk for |(sea Buiten | err |New | err
no no trial) ~— Aart. Method
1 3 39 62 - - 68
2 4 39 59 79 20 61
3 4 51 50 76 26 60 10
4 5 41 55 79 24 56
515 51 52 75 23 55
6 6 51 49 - - 54 5
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Table 6 The measured and predicted noise
levels of 40 K Product carrier

cabin meas. predicted J
No dk for | (sea Buiten| err | New Ferr

no no trial) — Aart] Method!
113 34 52 - - 80 5
2 {431 55 74 19 56 1
314 4 50 68 18 52 2
4 {5 31 52 73 21 51 1
5158 44 50 87 17 49 i
616 31 54 - - 51 3
76 44 51 - - 50 1

Table 7 The measured and predicted noise
levels of 2688 TEU Full Container

cabin ] meas. predicted
Not ax for (sea Buiten| err | New | err
no no triaf) — Aart| Method
1( 3 38 63 — - 65 2
21 4 40 61 75 14 61 0
3] 4 47 63 74 11 61 2
41 5 45 58 74 16 58 0
5| 6 48 .| 58 — - 56 2
6( 6 38 57 - - 56 1
71 7 38 57 - - 56 1
8| 7 48 58 — - 56 2
9| 8 39 59 -~ - 55 4
(10 8 47 56 ~ | - 56 0
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