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A Study on the Identification and Countermeasure

of Singing Phenomenon in Ships

W.H.JOO, D.HKIM, ].G.BAE
Abstract

Recently, the singing phenomenon was encountered during the sea trials of high speed catamaran and
46,000 TDW product carrier and remedied after various treatments, which were based on the reduction
of vortex shedding strength and the avoidance of resonance, respectively. And, the numerical approach
for structure-acoustical problem like singing phenomenon was established using MSC/NASTRAN and
SYSNOISE. In this paper, the effectiveness of numerical approach was verified through the control of
singing noise. And the results according to the modification were also discussed. Finally, the future
works were described to enhance the numerical approach pattern for singing phenomenon.

1.AM &

A9 W& (singing)83L ulEle]l P, FEAF, &
g4 &(stall), 3 woge] op@d ¢ 9)r ol & (vortex
shedding) 59 th¥@ 4ol A& Roz AHAL
U, HZee F2 G BoRdA wEd gfeld F
spot Boite AfAFFGe FAEYA oF 44
B Aoz BaHI gt olgd dYL 59L& Z
T ey Zzdy 3 Mdder A3 WA
AEY 3 AsE zdste 4971 sloy, 4y =

3 4Gl A FEEHA T2 AFEA
AZ A AXBAE YA 23 & A dE
of 7 A4& F&8eA e WHE FHE AL
4 oYk WA ol& &Y dAME FA-F2E
AHEAE s WSAYES gosta, A5
7148 + Ae A4H e Ay A9 dE+E

« AYFITAE) A FATL

& ARes) A% ZAHHY Aojdde £Ye 274
o

{2 F3A% e 185 4% A4 460008 BF

T FA0 AgA F AES £L&4FL e WS
(singing)o] HASALH, 217t 7118 #a 2 FA3
¥ 59 #HAAM @i BdEE A% 98E AA
gk o] AN dAdFFER dAFYL 94

MSC/NASTRANT SYSNOISEE o] &3le F3=
A GHsA] e A FFEARNE AL
steed $3o0 2zaYdAY stFolgd oa
Bee4 Fe4E stetske N4 P viAsT

Heh £ dFANE T3 dHg gie
ANY Wy 1848 AT, 43S AAY
A3 488 G 2R WY F, /)0 P4 2
3Ry @M w Yevde 43 A3E vay
gt B8 HADANN FFGoly Z2dye) Y

vl g

- 797 -



L& 4383 o]g AEHOE AYY 4 Y& Y
= AW A3 ¢F o d UES &g

2. 22

A 3ol Zrdejdd BAHE
@7l BRRelA WY 4§ olw Fuss Fx
AFR=ste FAAF) o8 wARE HH-T
Z AHEARN, BAS S48 F9s%, uHe
shdsty] AfAE 0@ ANAoz Hay 4 g
£ 7189 AYol was,

Hee

FATZE FPEAE ALy AN E Tz
FRE2UE, G ZALLYE Hg3o 3
Agste wYel o8 /X AFH oo o) o
€8 ol FEEY AF A% /A B4R
HE R} TREEE FE33, o8& JAR
3 WEHE Ads Ao a8y 449 g
AL SFold 7120 &) F2EBo AFe]
GG, Y AFAUATL £F2FANYAZ
B dAFHF Y9 4202 WAHE
TEEY 44 WYEE 23 Ao g gy 27}
TAFY Ed¢ nAY FREY VELHSE
Bttegs & BANEHE 4T Aos
@& Z7sted Tt G gey FF4
TEEY AFAUA SFAUAZ HBHE B
A F G 2 FIYANALEE 2389 FYrial
£ Ao aTdE}

gnsdy
TELEY A4AN FRL2UY AAsYe

&3t 4zt Fxo FHE ZdYsn, olg AW
gate] FNgstd ohg 2o

T ] ()7 (B
Pr@w

A7l Fg &
oY, Frt &%7)3 % (acoustic excitation) ©|t}.

dutzhow RrylsAx 537 A Jguyes F
drddeids 2% gudso] A5 #Hws

TZ 713 ¥ (structural excitation)

© & %¥AHradiation damping)7t AWy ez o
+ 2AA dedoh o)g mdEstd gguAle o
E%712080] vl¢ 2Agn AFSHE (D] % WA
& g g
y = —pszH(w)_lé\rxu (2)
(DA (24 & ol&ste] 1Ha HHE A &
dyoz HAgsd gL g
(R~ &*M+ M)z, =0 @

A7 M, = 27A5AF gPojn, BALe
M, = pr CRe(H(w) ™) CT (4)

olth. # A7HAME MSC/NASTRANS o] &3
AFANYE FHAY

dRANESHS
StRolg ZAHFE olal4ol oa) ARUL
F= LolLLC, 5)

A7 Ve KUASE, L 4579 ®ol, L,
E oHRIL BASE Fol, Cx FHASIL 1
Pt o] lWPe BHY FEANE 2= 539
oy, Zedeild 1 FFHA A 2] of
"ok may 2 AFNNE R wAsE 99
o @9 W& H$she] MSC/NASTRANS s
FARE AN A

TERNES

Fz8e) VB Y8 £ WAIEE ST

W, = —% fs Re( v,")dS ®)
2 HSu, o) A2Z s [1]9 SZYAE
& AEe =UsA gen go

W,
p = W "

A7 WE AssE 2At FUW Sx9 @
g e FH A PARAE vz, B
e ges 2o,

W, = “21-p,cfs v,2dS ®)



2 AFNME SYSNOISEE ©] 83t FFHALR
& AMdsHAT

- =

& A% o443 460008 AR
Z dgd 9% B Lgol
ALEAL 93 A3 289
g Fgsigon, =8 APF o
2LEAE #EsAt

E
X

2 gqgde Agud FHE& 3714917
A #5399 JEA FAN&HEE #E
% AANol AN2AH Fo AEF 2go] WA
dom, 1 BAE Hobsty] A3 Ao H2i4
Aol nAEH F/E&E AZsAS HEHY
A7E Fig. 1% 291 vehlid

W SORKT CF-250 PORTRELE FET AHALVZER HIB R S FULE
Todz  eCUA 1 THSE LS ietE Drem )
Wit AL B 2\ 8 B ‘

i i
E ] *‘q M } |
A ] a g
A LY ,-/:\‘*w. ) }
D T

3 e e ey g g g = e
(giz SPELTRUN ’ 1098
STANISTR Hr 480.0HT Vi o%.e Penr 87 S

Fig. 1 Airborne noise measured in the man
hole (fore, portside)
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Fig. 2 Structure-borne noise measured in the
void space(fore, portside)
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Fig. 3. Local vibration mode of the trailing edge
of fore hydrofoil (479 Hz)
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Fig. 4 Underwater radiation power of fore
hydrofoil
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Table 1. Modification of trailing edge
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Table 2 Airborne noise measured in steering
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Fig. 5 Structure-borne noise measured in the
steering gear room (MCR)
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Table 3 Local vibration mode of trailing edge

Natural freq.(Hz) .
B Location
Predicted Measured
900 - 095 r/R
950 975 090 ~ 095 r/R
1060 - 085 ~ 090 r/R
1120 1123 090 ~ 095 /R
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(a) Whole mode shape

(b) Enlarged mode shape of trailing edge
Fig. 6 Local mode of trailing edge
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Fig. 7 Underwater radiation power and efficiency
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Fig. 8 Modification of propeller trailing edge

ot Y2RYA okFel olgo] wAY reA
of £3, ot Sh§ olg FHsE 600 Hz ~
900 Hz Abolol &A% Aoz BuHYY) o]
o,

+3F MY ZAHE Table 49 Fig. 79 Jeh

CFAFY N ddeE AN PEo] wAg
Fopo uis] Awryow oF 10 ~ 20 Hz £7+¢
el &Rzt ou, 4F olg FH4rt 900
Hz ol&teflx &A™ 7tsdel 21, 3¢
Ata &l FAAA HlE o 1/2 £Fo2 T2
of wz} o] Futy FIHYM o] WAY S

-801-



qe e
A4 $UA B AN 2y

Astgch. o1& FHSE e HFI FHFY
259 7 F7t2 A% A pm FAolA LA

g JteAdel Ae Reg BaEHgoy o Faf
Fag F

X e WALE &) 7]E 2Fo] TAY

29 AR gRTh e A7) Mg 280 WA

g 7tsde o, a &8 WS AL Ao
FAH At
Table 4. Local mode of trailing edge after
modification
Natural freq.(Hz) .
Predicted | Measured Location
580 - 080 ~ 0.85 /R
630 655 0.95 r/R
690 - 0.80 ~ 0.85 /R
770 780 09 ~ 0975 r/R
920 920 0.95 /R
970 990 090 ~ 095 r/R
1080 - 085 ~ 090 /R
1130 - 090 ~ 095 /R
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Table 5. Comparison of the measured results

(a) Structure-borne noise ( cm/sec?)

Before modif. (Hz) | After modif. (Hz)
975 1123 990 1125
NCR 260 193 72 14
MCR 247 192 52 16

(b) Airborne noise

Noise level (dB)
M 125 {260 {500 1k | 2k | 4k | 8

Before| 90.0 [84.0183.6|93.6/83.4(76.5|65.2194.0
After | 89.2 191.8|92.4(88.5|82.4|73.4|63.0{90.0
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(b) Structure-borne noise
Fig. 9 Noise measured in the steering gear room
(110 rpm)
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(b) Structure-borne noise
1% 10. Noise measured in the steering gear
room (75 rpm)
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