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A Study on Coupled vibration characteristics

of Deck House and Funnel

Do-Koon, Kim

Department of Naval Architecture and Marine Systems Engineering,
Graduate School
Pukyong National University

Abstract

In general merchant ships, the engine room is located in the lower part of
the stern of a ship and the deckhouse, which is the upper part of hull and
the funnel, which is installed as dwelling spaces of crews. Because the
restriction limit of its vibration is changed more strictly for the
accommodation by classification rules, especially, the characteristic of
vibrations of the deckhouse and the funnel which have been effected by
unbalanced forces and propeller excitation force from the engine operation as
power source of a ship and are upper part of the stern of a ship may be
examined thoroughly from the first step in a ship design.

Therefore, in this study, we searched the characteristic of vibrations of the
upper part of the stern of a ship and the funnel respectively by
MSC/NASTRAN program and have examined its coupled vibrations through
the stiffness and structural changes of the funnel.
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Fig. 2.4 Longitudinal vibration mode
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Table 3.1 Principal particular of the ship

Ship Type M“Product Oil Carrier
. VDeziid weight - abt. 49,700 tons
- Lo . 180.0m
B Breadth (MLD) 32.2m
I;raft (design) W 12.5m
Main Exig?ne type MAN - B&W 6550MC-C
MCR power 12,900PS x 127.0rpm
No. of blades 4 EA
Diameter of propelier 6m
Service Speed 15.0 knot(at 90% MCR)
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Funnel

Deckhouse

(b} Elevation of 3-Dim. Modeling

(c) Plan of 3-Dim. Modeling

Fig. 3.1 Relative location and 3-ID Modeling of
Deckhouse and Funnel for Ship’s Hull Girder
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Fig. 3.2 Modeling for vibration analysis
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Node : 2370

Node : 501 K Node : 411

Fig. 3.3 Position of the response and exciting position

for Deckhouse and funnel
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Fig. 3.4 Modal damping ratio
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transverse y-dir. (22.727 Hz) Fore and After x-dir. (35,209 Hz)

( © 1st Flexible vibration of } { Ist Flexible vibration of

Fig. 4.1 Vibration Mode of Funnel
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Ist Flexible vibration of Lst Flexible vibration of
Fore and After x-dir. (18.797 Hz) transverse y—dir.(19.684 Hz)

Ist torsional vibration (25.301 HZU

Fig 4.2 Vibration Mode of Deckhouse
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3) 49 & AHTXE

1st Flexible vibration of
transverse y-dir. in funnel
(13.138 Hz)

1st Flexible vibration of
Fore and After x-dir. in deckhouse
(17542 Hz)

| transverse y-dir. in deckhouse
l (19.614 Hz)

(" 1st Flexible vibration of

|

|
I
|
|
|
)

lst Flexible vibration of
Fore and After x-dir. in funnel
(20614 He)

Fig 4.3 Vibration Mode of Deckhouse & Funnel
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L 1st Vertical vibration mode

of deckhouse (6.6 Hz)

tst Vertical vibration mode
of deckhouse (10.84 Hz)

e

Fig 4.4 Vibration Mode of Full Model
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Mobility (mm/sec/KN)

0104- -

0.05
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Frequency (Hz)

Fig. 45 1st vibration mode of Funnel & Deckhouse

42 474 2 Fx WA g9 JAFEA

AET} 4TF2EY A4 AFSY Hbe A, dEY PP FEEE
2 Ty AAGY A B4 9 FEE WA old g8

s
SRS AWk SRAS vImey) A8 RA 32204 YRHA
Ak 2ol mEdNe Fystac

421 94F 7 A3l ¢ AFEH

WA GEe) FAMEI FRTEZE VAE GG dolrr] 98,
VEY ZFde HEAA 2 SEHE AHEsdT A5 FHE WA
717] 98 o= BAASZE 5 o8 HEE0] QAT B o Fol A

= 9EE TABHE stiffenerd] 27} Wl zloan AE 2AL £}

mlo



fig. 4.6 Variable size of stiffener
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016 R S & (node 12370)

0144 ! Deckhouse (node : 2369)

012
0104 -
008+

008 -

mobility (mm/sec/kN)

0.04 4

002 <

0.00 v '

Frequency (Hz)

fig. 4.7 Response of vibration (300%90 angle)

Table 4.1 Comparison by stiffness increasing of funnel (frequency)

Frequency (Hz)

300x90 350 %100 400x 100
Flexible vib. of transverse
. . _ 13.486 13.455 13.627
y-dir. in fummel | T 7 N
Flexible Yib'. of fﬂ_m and after 17.628 17.633 17.658
x~-dir. in deckhouse
Flexible vib. of transverse
) 19.712 19.731 19.758
y-dir. in deckhouse |
Flexible vib. of fore and after
21. 21531 21.
x—dir. in funnel 1450 Jsj 905
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Table 4.2 Comparison by stiffness increasing of funnel (mobility)

Mobiliﬁy (om/sec/KN)
300 %90 350X 100 400 X100
0.065 0.062 0.066
0.151 0.145 0.145
y-dir. in < _____'__W_ii 20271 0.026 0.025
Flexible _v(i::r o; f:ur:n:fd after 0.106 0102 | 0.088

422 AE wol¥istd o3 JEEA
W7l AR AEedel uxe d3e duur] ¢
AE Eol(115m)E 105m~125m7tA 05mIrA o2 ¥
eIy I HANE Table 43449 Fig. 4.8—4.1201
E}. Table 4.3~44°1A4 Yeh}%o] A& Fo|7} s718T5E
= wa oS & 5 T, ol wE AN
FTEEY AFFG Sdgt £ HolFuh AT AEH} FRFEEY
Ty Zhagrel g2t AE ¥el 125melA dE9 14 AIFZAFRS
(19618 Hz)9} A¥ 7229 12 H9AFR=(19689 He)7l =8 Ft
il ol¥E HREEe Aozl dE9 13 AFER
29 14 AFAEm o AZeo] Ad] ZFr1de3

o 4 Ak 283 AEY Folst FAASE B0 14 HPLE)
=4

of
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Mobility (mmvsec/KN)

Mobility (mm/sec/KN)

0.40 -

veeeee - & (node @ 2370)

0.35 e = Dockhouse {node : 23689)

0.30 <
0.25 +
020~

0154 e

|
]
|
i
1

|
B
i
.
;

0.10

0.05 - -

000 '

Frequency (Hz)

fig. 4.8 Response of vibration (funnel height=10.5m)

020 -
0181 B = s DRI (riode 1 2370)

0.16 - : : = . Deckhouse {(node : 2369)
014 -
0.12
0.10
0.05 -4
0.05-1

0.04

0.02 4

0.00 ey

Frequency (Hz)

fig. 4.9 Response of vibration (funnel height=11m)
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DDB—.—
0.04 4
0.02--

0.00

L M Ll v T 3
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Frequency {Hz)

410 Respense of vibration (funnel height=11.5m)

cress T PUE (node : 2370)
. b e . Dackhouse (node : 2369)

fig

Frequency (Hz)

. 411 Response of vibration (funne! height=12m)
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Table 4.3 Comparison by height increasing of funnel (Frequency)

Frequency (Hz)
I05m| 11 m {115 m| 12 m {125 m
Flexible vib. of transverse
| y—dir. in funnel 15172 | 14.294 | 13486 | 12.739 | 12.049
Flexible vib. of fore and after
. . 17737 | 17693 | 17628 | 17527 | 17.353
x—dir. in deckhouse o _
Flexible vib. of transverse | E
_ 19775 1 19739 | 19712 | 19.690 | 19.689
y—dir. in deckhouse I
Flexible vib. of fore and after
23832 | 22,600 | 21490 | 20.489 | 19618
x—dir. in funnel

_32._




Table 4.4 Comparison by height increasing of funnel (mobility)

Mobility (mm/sec/KN)

105m| 11m [115m| 12m |125 m

Flenm? _..w °f .steme 0344 | 0156 | 0065 | 0039 | 0028

Flemble vib af fm‘e and after
x-dir. in deukhouse
Flexible vib. of transverse

y—dir; in deckhouse

0156 | 0155 | Q151 | 0142 | 0177

0.0z | 0025 | 0.027 | 0025 | 0.029

Flexible vib. of fore and after

0.110 0.105 0.106 0.112 0.275
x—dir. in funnel

~—: Flexible vib. of transverse y-dir. in funnet
~@—: Flexible vib. of fore and after x —dir. in deckhouse
26 4w Flexible vib. of transverse y - dir. in deckhouse
| et

: Flexible vib. of fore and after x —dir. in funnel
24 o
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22 - \
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g 20 _ . e
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i 16
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fig. 4.13 Frequency by height increasing of {funnel
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—~fl—: Flexible vib. of transverse y— dir. in funnel

~—4@—: Flexible vib. of fore and after x— dir. in deckhouse
== Flexible vib. of transverse y~-dir. in deckhouse
o —
-

0135_- : Flexible vib. of fore and after x— dir. in funnel
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fig. 4.14 Velocity by height increasing of funnel

4.2.3 Connecting Deck®] #5% W& AF5A

9 FEAHAE A% Wyo R ety navigation bridge deck
ERA AZANA QEG ARTZE dANZ AL dE At
FaEneict dxz Jebd Figo 41659 Q3 didxute] A9l
Fig. 4109 vlizsiE of AE9 AFse F7ME A &9 14 #¢
FUNFRE7 ARr2EY 12 A5G =7hA] S8, 98
o 12 AFFIAFR=EE 3L756Hz7HA] AFslrh. HF connecting

o i
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fig. 4.15 Response of vibration (extrude Navi.deck)

Table 4.5 Comparison by connected Navi.deck
of funnel and deckhouse (frequency)

Frequency (Hz)
Not connecting connectig
Navi.deck Navi.deck
Flexible vib. of transverse
13.486 16.194
y-dir. in funnel e
Flexible vib. of fore and after
17.628 17.635
' deir. in deckhouse o 7635
Flexible vib. of transverse
' 19.712 20.508
_ _y-dir. in deckhouse B
Flexible vﬂ? o. ore and after 21,490 31765
x—dir. in funnel )
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Table 4.6 Comparison by connected Navi.deck
of funnel and deckhouse (mobility)

Navi.deck Navi.deck

F‘lemﬁlewb of transverse

0.065 0.062

| y-dir. in funnet
Flexible v
R

b. of fore and after
dir. in deckhouse

0.151 0.140

Flexible vib. of transverse
y-dir. in deckhouse

0.027 0.013

Flexible vib. of fore and after
x—dir. in funnel

0.106 0.011
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|

1st horizontal vibration mode
of funnel (16194 Hz)

]

1st vertical vibration mode
of deckhouse (17.635 Hz)

|

1st horizontal vibration mode
of deckhouse (20.908 Hz)

|

!

1st vertical vibration mode
of funnel (31.7656 Hz)

J

fig. 4.16 Response by connected Navi.deck of vibration
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