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An Investigation of the Noise in Ship Engine-Room and Cabins for
Hearing Protection (1)
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Abstract : As the noise of ship engine room is too loud, the engineer who works in a ship
engine-room has the trouble of hearing. In this paper deals the investigation of the noise of ship
engine room and cabins with the internationally allowable noise exposure level and noise exposure
time. Recently, the problem of engine-room noise is more serious bhecause of shipowner wants to
make small number and larger size of cylinder. Therefore, engineers work in a ship engine-room for
a long time have the trouble of hearing when they are exposed the high noise level. In this study,
two kinds of vessels were used to investigate the noise of engine room, engine-control room,
bridge, offices and cabins. As criteria of sound levels, A-weighted sound pressure level and octave
band pressure level were used.
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Table 1 Noise limits of IMO

Spaces and conditions 157212? d;r[nfit])
. stay always 90.0
Engine room -
stay sometimes 110.0
Engine control rooms 75.0
Machine workshops 85.0
Non-specified work spaces 90.0
Navigation bridge 65.0
Radar rooms 65.0
Offices 65.0
Cabins 60.0
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Fig. 1 Allowable noise levels between hearing
frequency and noise exposure time
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(b) Container vessel

Fig. 2 General arrangement
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Fig. 3 General arrangement of the measuring
point around the main engine
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Table 2 Details of the survey vessels

Vessels Training ship |Container vessel
Gross (ton) 3,644 64,054
Length (m) 102.7 2649
Breadth (m) 145 40.0
Depth (m) 95 20.17

. - HD B&W 12K
Main engine S26MC 9OMC

Speed (Knots) 15.0 25.6
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Table 3 Noise levels around the main engine of the training ship

rggaslistLi!cr)lnn%g center frequencies of 1 octave band a‘;%rff;d lI'M'(t)
- mits
regions | point |31.5Hz| 63Hz |125Hz|250Hz|500Hz | 1kHz | 2kHz | 4kHz | 8kHz | ShrA] | dBIA]
@ | 930 [950 | 889 | 903 | 889 | 891 | 889 | 833 | 824 | 95.
fhe "3 | 93.0 | 92.1 | 87.9 | 908 | 932 | 90.2 | 88.4 | 88.7 | 834 | 062
® | 909 [90.7] 880 | 904 | 897 | 900 | 894 | 904 | 849 | 96.3
the _ @ | 948 [957 | 890 | 931 | 925 | 924 | 90.2 | 91.3 | 867 | 978
around | port | © | 940 [962 | 898 [ 971 [043 [ 036 | 922 [ 930 | 899 | 991 | .
of the | side | ® | 925 967895 (1001 975 | 954 | 940 | 939 | 918 | 1018 | -
cvlinder| | @ | 079 [999]997 | 974 [ 957 | 044 | 935 [ 925 | 876 | 1010 | , -
head | ¢1° [ ® | 988 [1008]100.9 | 1020 | 99.8 | 960 | 950 | 933 | 902 | 1026 '
© | 984 [100.7] 982 | 970 | 987 | 981 | 953 | 937 | 918 | 1022
the | W0 | 963 [92.7] 862 | 949 | 943 | 914  OL1 | 918 | 852 | 984
star-| @b | 924 [ 939 | 877 | 933 | 924 | 908 | 911 | 900 | 833 | 978
board| @ [ 889 [916] 87.8 | 910 | 894 | 902 | 90.7 | 90.3 | 833 | 966
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and minimum noise levels

13
TN &g TH o in the engine room of training ship

A 4 glomz Folgol gt} (where, A indicate the Max. noise
Fig. 5= 2E 2o 2gdwe By #HF levels and ¥ indicate Min. noise leves)
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Table 4 Noise levels around the main engine of the container vessel

mpe(?ssittlirggg center frequencies of 1 octave band a\;%?fgd 1%1?5
regions _|point|31 5Hz] 63Hz |125Hz|250H2]500Hz] 1kHz | 2kHz | 4kHz | 8kHz | aa) | dBIA]

D | 1016 986]101.3]1005]101.7|1043]1009]| 948 90.1| 1075

gf)‘fjv @ 1023 ] 99.2| 998 99.3 /1006|1031 ] 982| 928] 862 1058

@ 1008 | 989| 989 975| 99.7|1022| 97.1| 92.8| 859| 1049

e L@ 1021 | 9871006 ] 984 984[1019] 981] 938| 878| 1050
around | DOrT ® [ 10091001 995| 99.1] 99811039 | 993| 940| 880 | 1065 w00
of the ® | 1039 ] 9951004 | 982| 99.211035| 99.1| 966| 88.1| 1065 :
cylinder @ | 1011 | 995] 998| 987] 9881016 989] 929 850 1050 | ;100

head | the | 1019 [101.3] 99.9| 995] 99.1[1026 | 98.7| 928] 84.1| 1055

@ | 1034|1016 99.7] 99.0|1005 |108.1[101.8| 94.2| 86.1| 109.7

e |1 | 1032 1108010061005 1017 10831032 95.9| 91.8| 1104

star-b| @ | 103.7 | 101.7] 101.0 | 1025 | 103.4 | 110.1 | 103.3 | 966] 91.8| 1119

oard "o 11025 | 1006 | 101.1 | 101.8 | 1038 ] 1084 | 1037 | 96.9| 993 | 111.0
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Fig. 6 Maximum and minimum noise levels in
the engine room of container vessel
(where, A indicate the Max. noise
levels and ¥ indicate Min. noise leves)
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Fig. 7 Relative noise levels between regions of
the engine room of container vessel
(where, A indicate averaged noise levels
around turbo-charge, @ indicate averaged
noise levels any other regions)

Table 5 Noise levels in the engine control room of the training ship and the container vessel

vescels mea;gring center frequencies of 1 octave band a‘g%‘;?fded {,I\fng
positions |31 5Hz | 63Hz [125H7 |250H2 [500Hz | 1kHz | 2kHz | 4kHz |8kHz | Je¥el | jpia)
raining |—1ENt | 866 | 841 [ 814 | 722 [ 767 [ 713 | 67.7 | 563 | 469 | 77.1
b center | 834 | 813 | 809 | 716 | 758 | 720 | 680 | 56.7 | 462 | 769
Ship left 814 | 803 | 804 | 706 | 756 | 722 | 681 | 57.7 | 472 | 768 | 750
container L_riht | 876 [ 783 [ 708 | 663 [ 688 | 657 | 644 | 606 | 457 | 713 | ol&
center | 87.1 | 819 | 712 | 684 | 67.1 | 670 | 641 | 582 | 462 | 713
vessel left 900 | 798 [ 716 | 69.1 | 666 | 658 | 621 | 542 | 400 | 701
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Table 6 Noise levels of the bridge, office, lecture rocoms and cabins(training ship)
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measuring center frequencies of 1 octave band a‘é%ilang;d 1?:55
position 13} 5Hz | 63Hz |125Hz [250Hz |500Hz | 1kHz | 2kHz | 4kHz | 8kHz Y dBlA)
bridge 1 770 | 662 | 597 | 524 | 495 479 446 38.4 28.9 529
bridge 2 31.7 1670 | 60.7 | 549 | 507 49.6 45.6 38.4 31.2 545

prof. room A 774 | 619 | 55.1 46.6 | 393 36.2 33.0 28.1 23.1 445 65.0
prof. room B 745 1623 | b1.1 | 435 | 36.2 31.0 24.0 239 25.3 42.2
rest room 76.1 1676 | 599 | 517 | 494 429 42.6 374 33.2 52.4
lecture room 1 919 1800 | 745 | 637 | 569 52.0 48.3 46.5 40.1 63.1
lecture room 2 | 796 | 646 | 61.2 | 59.6 | 53.4 48 6 42.1 36.6 334 55.8
trainee cabin A | 745 | 716 | 681 | 60.1 | 528 477 43.2 30.7 31.6 571 60.0
trainee cabin B | 80.7 | 715 | 694 | 626 | 498 | 468 | 450 | 333 | 297 58.0 ‘
trainee cabin C | 740 | 75.1 699 | 59.7 | 552 52.6 52.4 51.6 445 60.9
trainee cabin D | 895 | 764 | 699 | 63.1 | 57.2 597 57.5 54.8 499 64.9
Table 7 Noise levels of the bridge and offices of the each floors(container vessel)
measuring center frequencies of 1 octave band a‘gg{fggd g:/[ni
position |31 5Hz | 63Hz | 125Hz | 250Hz |500Hz | 1kHz | 2kHz | 4kHz | 8kHz JevelS | dpa)

Bridge 36.5 73.6 58.9 53.5 53.8 53.7 42.0 36.7 33.9 535

F-deck 82.8 70.5 60.6 55.3 54.2 55.9 48.5 44.0 49.0 58.0

E-deck 85.9 71.9 60.3 59.1 54.9 51.1 48.0 37.3 27.2 575

D-deck 85.3 70.8 62.0 61.3 58.2 544 bl.1 41.9 32.3 59.8 65.0

C-deck 34.4 77.1 67.3 63.5 605 | 57.7 549 50.4 50.4 62.7 '

B-deck 33.6 73.6 67.5 64.4 61.9 59.7 58.0 7.4 36.4 64.7

A-deck 83.0 75.3 68.6 65.5 64.3 62.8 576 48.5 40.9 66.8

Upper-deck| 83.1 745 70.0 66.6 66.1 64.1 61.2 514 39.0 68.7
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