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A study on the Characteristics of Vibration in Training Ship A-ra

Chang-Nam Kang
Training ship. Cheju National University. Jeju-Do 690-756. Korea

Marine technology must advance to meet the needs of a wealthier and more demanding public while at the
same time provide greater environmental protection.

Pollution of noise and vibration is the specific issue being discussed in this paper. Noise is of course due to
vibration from high speed engines driving generators. ventilators. winch and other gear. while underwater noise
pollution results from the propellers and the resistance produced by the hull of the ship moving through the
water. Vibration is also a factor in potential damage to sensitive electronic gear and metal fatigue.

Studies have been made concerning noise and vibration since the latter half of the 1960's. and by the early
1970's standard for noise levels were in place. In 1981. the IMO adopted a regulation limiting a vessel's noise
dB level. It is still in effect today and is know as the National Vessel Noise Regulation.

The issue of noise pollution does not cease when a vessel enters her berth and the main engines shut down.
there is still the matter of ventilation and other mechanical factors at work to maintain a comfortable. efficient
environment. The drive toward greater efficiency and higher technology has resulted in lighter hulls and faster
engines. but there has been little progress on reducing noise.

This study monitored the vibration caused by the casting and raising of the nets. when the main engines
were running. and when they were turned off. Measurements were taken in the winch room. engine room. bridge
and analyzed.

Key words : vibration displacement. vibration velociy. vibration acceleration.
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Fig. 1. Data recorder.
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(1) Upper deck port center
(2) Upper deck starboard center
(3) Upper deck bow center
(4) Upper deck stern slip way
(5) Left side of main engine
(6) Right side of main engine
(7) Engine room propeller shaft
(8) Engine room No.l generator
(9) Engine room No.2 generator
(10) Engine room control room center
(11) Bridge center
(12) Bridge chart room
(13) Winch room center
(14) 2nd deck No.l lecture room
(15) 2nd deck No.2 lecture room
(16) 2nd deck C/E room
(17) 2nd deck steering gear room
(18) Bottom student room passage
(19) Bottom refrigerator room
(20) Top bridge center

Fig. Z Vibration measurement positions of training ship
A-ra
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Table 1. Data of measurement in case of berth

Displacement Velocity Acceleration

Total Maximum |Frequency| Total Maximum | Frequency| Total Maximum | Frequency

(um) (pm) (Hz) (mm/s) (mm/s) (Hz) (%) (%) (Hz)
1 0.851 0.532 40 0.239 0.181 25 0.402 0.08 230
2 3.303 3.269 60 1.617 1.232 60 1.371 1.081 140
3 0.679 0.381 20 0.056 0.184 2.5 0.022 0.006 20
4 0.407 0.145 20 0.037 0.213 2.5 0.023 0.008 100
5 1.271 1.049 375 0.407 0.247 375 0.398 0.108 568.75
6 2.799 2.219 50 1.189 0.774 106.25 0.778 0.517 106.25
7 0.169 0.201 375 0127 0.104 137.5 0.131 0.09 137.5
8 8.716 5.802 56.25 8.876 2.833 631.25 32.198 11.809 687.5
9 0.885 0.653 31.25 0.261 0.181 56.25 0.284 0.111 387.5
10 3.163 2.25 375 0.962 0.773 62.5 0.337 0.304 62.5
11 2.714 13.952 2.5 0.352 0.378 20 0.056 0.048 20
12 0.473 0.167 10 0.061 0.138 2.5 0.027 0.011 60
13 4.605 4.637 30 0.898 0.874 30 0.191 0.165 30
14 0.801 0.533 20 0.142 0.233 25 0.095 0.058 100
15 0.592 0.183 87.5 0.198 0.197 2.5 0.181 0.055 87.5
16 1.525 1.388 125 0.152 0.211 2.5 0.049 0.019 50
17 0.612 0.136 40 0.085 0.241 2.5 0.054 0.024 120
18 3.36 3.274 60 1.124 1.234 60 0.735 0.465 60
19 0.551 0.334 60 0.12 0.208 2.5 0.051 0.047 60
20 0.458 0.128 10 0.033 0.209 2.5 0.02 0.003 30

Table 2. Data of measurement in case of low speed (main engine rpm: 488)
Displacement Velocity Acceleration

Total Maximum |Frequency| Total Maximum | Frequency Total Maximum | Frequency

(um) (um) (Hz) (mm/s) (mm/s) Hz) (%) (9&) (Hz)
1 2.619 1.898 36.25 0.657 0.432 36.25 1 0.21 430
2 291 1.687 60 0.955 0.636 60 1.194 0.24 60
3 1.951 1.651 75 0.179 0.224 2.5 0.048 0.015 50
4 (.866 0.212 16.25 0.07 0.165 2.5 0.031 0.012 110
3 14.835 14.457 43.75 4.068 3.974 43.75 2531 1.092 43.75
6 9.805 9.996 43.75 3.436 2.748 43.75 14.744 3.789 1606.25
7 0.477 0.944 315 0.756 0.735 4375 2.088 2.02 4375
8 1.874 2.406 25 0.436 0.432 31.25 0.189 0.085 31.25
9 8.919 8.079 50 4.363 2.538 50 57.014 13.45 3131.25
10 1.933 1.65 31.25 0.535 0.324 31.25 0.246 0.139 68.75
i1 20.571 15.493 12.5 3.087 2.055 25 0.64 0.44 42.5
12 9.81 8.109 375 1.993 1.911 375 0.478 0.45 375
13 2.702 1.6 28.75 0.571 0.327 40 0.138 0.082 40
14 2.566 1.94 11.25 0.43 0.202 25 0.211 0.089 100
15 0.944 0.398 213.75 0.655 0.535 213.75 1.044 0.719 213.75
16 2.645 2.128 10 0.358 0.2 25 0.102 0.061 50
17 0.872 0.377 48.75 0.189 0.201 2.5 0.081 0.035 48.75
18 2.141 12.818 2.5 0.597 0.378 36.25 0.692 0.192 367.5
19 1.651 1.554 75 0.14 0.232 1.5 0.066 0.026 383
20 0.926 0.649 75 0.104 0.186 2.5 0.029 0.012 60
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Table 3. Data of Measurement in case of trawling (main engine rpm: 630)

Displacement Velocity Acceleration

Total Maximum |Frequency| Total Maximum | Frequency Total Maximum | Frequency

{m) (4m) (He) (mm/s) (mn/s) (Hz) (%) (%) (Hz)
1 2.714 2.409 10 0.516 0.244 67.5 0.966 0.25 360
2 4.391 3192 10 1.273 (.664 47.5 2.06 0.719 370
3 7.065 14.36 2.5 0.569 0.461 10 0.093 0.081 475
4 2.5 5 2.4 0.182 0.232 2.5 0.091 0.034 108.75
5 14.409 23.852 18.75 4.415 4.354 50 2.075 1.368 50
6 8.399 8.201 43.75 2.841 2.285 50 9.67 4.462 1150
7 0.705 0.614 100 0.516 0.386 100 0.821 0.359 4875
8 7.326 3.012 118.75 16.856 13.281 1000 104.73 83.446 1000
9 2.289 2.01 96.25 0.754 0.71 56.25 0.305 0.251 56.25
10 4819 3.863 375 1.296 091 375 0.4 0.305 36.25
11 5.324 3.818 21.25 0.635 0.51 21.25 011 0.068 21.25
12 1.682 1.321 10 0.236 0.173 2.5 0.09 0.047 3225
13 4.989 4.243 10 0.669 0.315 30 0.16 0.086 475
14 3.745 4.011 10 0.307 0.252 10 0.135 0.058 105
15 0.875 0.622 10 0.251 0.171 25 0.181 0.073 87.5
16 2.098 1.476 10 0.294 0.212 47.5 0.085 0.063 475
17 1.385 0.91 47.5 0.334 0.272 47.5 0.145 0.081 475
18 2.439 1.287 21.25 0.788 0.263 93.75 1.04 0.256 4175
19 2.762 2.703 10 0.286 0.225 25 0.121 0.039 2.5
20 1.518 1.106 10 0.172 0.178 2.5 0.037 0.017 30

Table 4. Data of measurement in case of Full speed (main engine rpm: 710)
Displacement Velocity Acceleration

Total Maximum |Frequency| Total Maximum |Frequency| Total Maximum | Frequency

{4m) (um) (Hz) {mm/s) (mm/s) (Hz) (%) (%) (Hz)
1 7.374 5.937 125 1.267 0.729 36.25 0.652 0.198 525
2 10.992 8.02 12.5 2.609 1.377 52.5 1.94 0.602 106.25
3 6.829 16.847 2.5 0.595 0.533 12.5 0.154 0.044 47.5
4 6.354 14.921 2.5 1115 0.414 36.25 0.428 0.147 63.75
5 14.942 15.235 30 5.863 4.786 50 41.749 14.572 2968.75
6 23.427 23.624 50 7.884 7617 56.25 12.472 3812 3106.25
7 0.938 0.533 1125 0.754 0.571 315 1.338 0.822 550
8 5.184 49.727 18.75 3.282 5.858 18.75 40.322 8.61 2806.25
9 5.988 8.946 25 1.836 1.693 56.25 0.65 0.598 56.25
10 8.092 7.491 50 2.55 2.353 50 0.841 0.79 56.25
11 12.367 9.275 12.5 1.746 0.984 36.25 0.34 0.224 36.25
12 5.882 3792 12.5 1.028 0.769 36.25 0.237 0.046 52.5
13 9.19 13.362 2.5 1.705 0.782 30 0.4 0.172 37.5
14 4.28 3.954 12.5 0.414 0.312 2.5 0.161 0.061 353.75
15 1.93 118 12.5 1.019 0.882 142.5 1.049 0.79 142.5
16 6.124 3.31 12.5 0.773 0417 12.5 0.38 0.13 92.5
17 4.088 3.254 36.25 0.918 0.741 36.25 0.243 0.17 37.5
18 6.391 3.904 12.5 1.402 0.679 525 1.027 0.362 353.75
19 10.564 5.426 12.5 2.708 1.458 48.75 1.084 0.447 48.75
20 2.427 1.201 23.75 0.347 0.179 23.75 0.098 0.027 23.75
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Fig. 3. Comparison of total vibration displacement
in the position.
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Fig. 4. Comparison of maximum vibration displacement
in the position.
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Fig. 5. Comparison of total vibration velocity in the
position.
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Fig. 6. Comparison of maximum vibration velocity
in the position.
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Fig. 7. Comparison of total vibration acceleration in
the position.
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Fig. 8. Comparison of maximum vibration acceleration
in the position.
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