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Abstract @ To minimize occupational noise induced hearing loss, it is recommended that workers should not be exposed to noise levels exceeding 85
dBA for over 8 h. In the present study, noise exposure levels were measured for seven workers based on their tasks on a training ship. The A-weighted
noise exposure level (Ley,2q) was measured by taking into account the A-weighted equivalent continuous sound level (Lie,;), duration (h) and noise
contribution (Ley,24ni) from the workers’ locations. Results are thus obtained for different job categories as follows: officer group Le.:4=56.1 dB,
navigation crew Lo, :4=58.9 dB, navigation cadet Lo, 4=62.0 dB, ship’s cook Le,:4=64.3 dB, engine cadet Le,.4=91.1 dB, engineer L..-4=91.1 dB, and
engine crew Le,.4=95.1 dB. It was determined that the engineers, engine crews, and engine cadets in charge of machinery must wear hearing protection
devices. By wearing hearing protection devices when working in highly noisy engine rooms, it is estimated that the noise expose levels could be reduced
by the following amounts: engineer Le,.4=23.1 dB, engine Crew Le.,4=24.4 dB, and engine cadet L..>4=21.5 dB. Moreover, if the no. 2 lecture room
and mess room bottom plates in the cadets accommodations were improved to the 64 mm A-60-class floating plates, then further reductions are possible

as follows: navigation cadet L., .4=4.3 dB and engine cadet L. :4=1.8 dB.

Key Words : Noise, A-weighted noise exposure level (L., >4), Noise contribution (L., .s;), Hearing protection device, Floating plate
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Table 1. Noise level limits of IMO Resolution MSC 337(91)

(unit: dB(A))
. Ship size
Designation of rooms and spaces
1,600~10,000GT
Machinery spaces 110
Machinery control rooms 75
Non-specified work spaces 85
Navigation bridge and chart-rooms 65
Navigation bridge wing and windows 60
Radio rooms 65
Cabin and hospitals 60
Mess-rooms and Recreation rooms 65
Offices 65
Galleys, serveries and pantries 75
Normally unoccupied spaces 90

Table 2. Distribution of Measurement Positions within Spaces

Minimum Number of

Spaces Size

Measurement Positions

up to 20 m’ 1
20 - 40 )
40 - 80 3
80 - 120 m 4
120 - 200 m’ 5
Greater than 200 m’ 6
22 HEMO| £8UL
Aupzldade] 28 Ake A9 Ay A 5, 7
WA e 208 FFST 2EA7E Pl A
PAF(Yu, 2000E APOLt AEH 2 gate] 2 Fohg
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Fig. 1. Allowable daily and occasionally occupational zones.
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Table 3. Daily Exposure to Different Sound Levels (MSCPO1 1990)

Sound Levels Limit Time
less than 80dB(A) no limit(24hours)
82dB(A) 16 hours
85dB(A) 8 hours
90dB(A) 2 hours
95dB(A) 50 minutes
100dB(A) 15 minutes
105dB(A) 5 minutes
110dB(A) 1 minute

- 877 -



71T ol g0l A%

= =49
of WA} AL HA FEF 5 UdE AH

v ofof Firt.

DANGEROUS NOISE
USE OF HEARING

PROTECTORS MANDATORY

>

Fig. 2. Symbol of Wearing Hearing Protectors.
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Table 4. Noise level Measurement of T/S SEGERO (unit: dB(A))

Measurement Position Sea Trial At Sea
Navigation Bridge 53.6/54.9 54.1/56.1
Training Bridge 54.2 54.3
Simulator Room(Nav. Deck) 59.7/59.7 58.6/59.9
Capt. Room 49.3 50.1
C/Eng. Room 51.6 53.8
Prof. Room(B) 43.9 47.6
Saloon & Conference Room 56.4/56 53.8/54.2
NO. 1 Duty Office 48 53.2
Ship’s Office 48.9 52.1
C/Officer 44.9 511
1/Engineer 49.8 50.8
Off. Recreation Room 54.8 53.5
Seminar Room 61.1/62.5 62.3/62.7
NO.1 Cadet Room 50 51.3
NO.5 Cadet Room 511 51.2
NO.1 Lecture Room 58.7/59.3 57.5/58.1
NO.2 Lecture Room 61.1/62 69.7/71.1
NO.3 Lecture Room 53.1 53.2
NO.2 Crew Room 514 52.3
Crew Rest & Mess Room 60.0 61.1
Gymnasium 55.1 54.8
Engine Room 93.4/100.2 94.5/101.7
Engine & Cadet Control RM 66.9, 65.7 68.2, 66.8
Workshop 68 70.1
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Table 5.1. Determination of estimated noise exposure levels (Navigation Officers)

Job Category C/Officer Location/Space
Wheel Rgc?;;teii)n Ship C/O Room Officer Gvmnasium Weather
House RM Office Mess RM 0 Decks
Measured A-weighted Equivalent
continuous sound level Lyeq {dB(A)] 56.1 54.2 52.1 511 54.1 54.8 66
Duration/Stay T; [h] 8 1 2 9 2 1 1
noise contribution Lex o [dB] 513 40.4 41.3 46.8 433 41.0 52.2
A-weighted noise exposure level 56.1

ch,24h [dB]
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Table 5.2. Determination of estimated noise exposure levels (Navigation Crews)

Nav.

Job Category Crew Location/Space
Wheel Crew Mess NO.7 Crew G um Weather
House RM Crew Room  Rest RM . Decks
Measured A-weighted Equivalent
continuous sound level Lyqy[dB(A)] 56.1 61.1 532 61.1 54.8 66
Duration/Stay T; [h] 8 2 10 2 0 2
noise contribution Lexosni [dB] 51.3 50.3 494 50.3 55.2
A-weighted noise exposure level 58.9
ch.24h[dB] ’
Table 5.3. Determination of estimated noise exposure levels (Navigation Cadets)
Job Catego Nav. Location/Space
G Cadets P
Nav.  Training  NO.24 _ NO2 Lee 4 Cadet
Bridge  Bridge  Cadet RM OYmrasium RM/Cadet o "oy, Shower/
g g Mess RM : Laundry RM
Measured A-weighted Equivalent
continuous sound level Lyqy[dB(A)] 56.1 54.3 51.2 54.8 71.1 58.1 68
Duration/Stay T; [h] 4 4 9 1 2 3 1
noise contribution Leom; [dB] 48.3 46.5 46.9 41.0 60.3 49.1 542
A-weighted noise exposure level 62.0
ch.24h[dB] ’
Table 5.4. Determination of estimated noise exposure levels (Cooks)
Job Cat Nav. Location/S
ol egory Crew ocation/Space
Crew Mess No. 15 Crew Rest .
Cook Galley RM Crew Room RM Gymnasium Cadet Pantry
Measured A-weighted Equivalent
continuous sound level Lyeqy[dB(A)] 67.2 61.1 56.2 61.1 54.8 71.2
Duration/Stay T; [h] 8 2 11 2 0 1
noise contribution Lexosni [dB] 624 50.3 52.8 50.3 0 57.4
A-weighted noise exposure level 643
ch.24h[dB] ’
Table 5.5. Determination of estimated noise exposure levels (Engineers)
Job Category 1y Engineer Location/Space
Machinery . . s
Engine Ship 1* Eng. Officer .
CORln\t/EOI RM Office Room Mess RM Cymnasium - Workshop
Measured A-weighted Equivalent
continuous sound level Laeqi[dB(A)] 68.2 101.9 52.1 50.8 54.2 54.8 70.1
Duration/Stay T; [h] 6 2 3 9 2 1 1
noise contribution Lexoai [dB] 62.2 91.1 43.1 46.5 434 41.0 56.3
A-weighted noise exposure level 1.1

ch.24h [dB]
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Table 5.6. Determination of estimated noise exposure levels (Engine Crews)
Job Category I\(I)(i)ferz Location/Space
Machinery Engine Crew NO.2 Crew Rest .
Control RM  RM  Mess RM Crew RM  RM  Cymmasium  Workshop
Measured A-weighted Equivalent
continuous sound level L {dB(A)] 68.2 101.9 61.1 523 61.1 54.8 70.1
Duration/Stay T; [h] 3 5 3 10 2 0 1
noise contribution Lexoami [dB] 59.2 95.1 52.1 48.5 50.3 0 56.3
A-weighted noise exposure level 95.1
ch,24h[dB] :
Table 5.7. Determination of estimated noise exposure levels (Engine Cadets)
Engine .
Job Category Cadets Location/Space
. . NO.2 Lec. Cadet Duty
Cl\gifrl:l“% E‘l;gl\‘/‘[le Caljig'3lZM Gymnasium  RM/Cadet ~ Shower/  Station
Mess RM  Laundry RM RM
Measured A-weighted Equivalent
continuous sound level Luq [dB(A)] 68.2 101.9 51.3 54.8 71.1 68 524
Duration/Stay T; [h] 5 2 9 1 6 1 0
noise contribution Lexomi [dB] 614 91.1 47.0 41.0 65.1 54.2 0
A-weighted noise exposure level o1.1
ch,24h[dB] ’
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