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Contribution Analysis to Identify the Source of Ship Hull Vibration
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ABSTRACT

The vibration of a ship gives a significant effect on the noise radiated into the water. This paper

focused on the vibration of ship hull due to the sub-generator located on the deck in the anchored

condition. The contributions of the transfer paths between sub-generator and ship hull were analyzed

using the TPA and the OTPA method. While the sub-generator was operation and the main engine

was turned off, the vibrations were measured simultaneously at the 38 locations of the ship and the

one hydrophone was arranged to measure the underwater radiated noise at the overside ship. The re-

sults of the transfer path by applying TPA and OTPA were compared and discussed. As a result of

these methods, the top of stovepipe and valve are contributive. Reinforcing these structures is the

most effective to reduce the vibration of ship hull.
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Fig. 1 Location of sub-generator and structures
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Table 1 Acceleration and coherence at 89.5 Hz(Ref

acceleration : 107 m/sz)
Source Channel | Acceleration ?ﬂzexf
NO. (dB) P
testing
1 54.6 0.7254
Top of 2 57.4 0.4103
stovepipe
21 65.1 0.9520
3 53.1 0.0021
4 55.4 0.0319
5 61.3 0.6157
6 55.2 0.4107
Stovepipel
7 61.6 0.2024
8 56.4 0.3552
9 55.9 0.2017
10 55.7 0.7353
11 70.2 0.3733
Stovepipe2
12 70.5 0.4466
13 80 0.9165
Valve
23 102 0.9556
Generatorl 27 53.6 0.3337
Generator2 29 49.0 0.8331
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Fig. 5 Contribution vectors of the sources obtained
by TPA

Table 2 Result of contribution of the sources by

TPA
Rank Source Mag | Phase(®) | Inner product
1 | Top of stovepipe | 0.697 358 69.7
2 Valve 0.306 194 -29.6
3 Stovepipe2 0.274 346 26.6
4 Generator2 0.252 371 24.8
5 Generatorl 0.272 59 14.0
6 Stovepipel 0.123 244 -5.3
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Table 3 Result of contribution of the sources
(a) Situation a

Rank Source Mag | Phase(®) | Inner product
1 valve 1.729 20 1.620
2 top of stovepipe | 0.714 240 -0.357
3 stovepipe2 0.146 198 -0.139
4 generatorl 0.105 200 -0.099
5 generator2 0.123 227 -0.085
6 stovepipel 0.194 72 0.059
(b) Situation b
Rank Source Mag | Phase(®) | Inner product
1 valve 1.818 22 1.686
2 top of stovepipe | 0.762 216 -0.321
3 stovepipe2 0.162 194 -0.158
4 generator2 0.173 212 -0.15
5 generator| 0.104 -144 -0.08
6 stovepipel 0.204 216 0.02
(c) Situation €
Rank Source Mag | Phase(®) | Inner product
1 top of stovepipe | 2.117 306 0.862
2 valve 1.47 72 0.643
3 generator2 0.594 247 -0.233
4 generatorl 0.178 222 -0.133
5 stovepipe2 0.355 258 -0.080
6 stovepipel 0.193 108 -0.060
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