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The Sound Reduction Work in Engine Control Room
at Training Ship Kakuyo Maru

Takeshi ARakT *!

Typical sources of noise are construction, the factory and machinery. Noise from these
sources become problematic when it has detrimental effects the health of humans such as causing
the defective hearing or lack of sleep. Therefore, Local Japanese government was set standards
noise level, residential areas is protecting become the environments of good quality. Also, the
ships were establish by agreement between vessel owners and Japanese seamen's unit about
standards noise levels of each floor in ship.

I measured sound pressure levels in the engine control room of the training ship Kakuyo-
maru with a frequency analyzer on October 1983. Results of the measurement revealed that a
maximum sound pressure level was reached 80 dB, but this level was the accepted standard sound
pressure level below for engine control room (85 dB), nonetheless interfered with vocal
communications; it was difficult to hold a conversation with someone standing Im away or to
hear someone on the other end a telephone. Therefore, we proposed sound proof work of the
engine control room with to reducing the objective sound pressure level (75 dB), and we were
undertaken refit. What's more, sound pressure level was measurements on June 1992 to
determine whether there would be any deterioration of insulator by elapsed of time. We can not
found deterioration on June 1992.

Following results were obtained:

1) High surface density materials attached to the hull of ship are effective at reducing solid
borne noise.

2 ) Multi glazed, double-layered windows with a dead space between separate panes were relatively
effective at blocking noise.
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Table 1. Principal particulars of Kakyuyo-Maru Nagasaki University

Hull
Length registered
Length between perpendiculars
Breadth
Depth
Designed load draft (mould)
Gross tonnage
Trial maximum speed
Sea speed
Main engine
Type
Number of cylinder
Maximum continuous horse power
Service horse power

b9. b1
58. 00
11. 85
7. 60
4. 60
1044. 38 tons
16. 02 knots
14. 00 knots

B 88 B8

DATHATSU 8DSM-32 4cycle diesel engine

8 cylinder
2800ps X 600/265rpm
2380ps X 600/265rpm

Type of super charger IHTI VTR-400
Propeller
Type KAMOME variable ptith propeller CPC—80F
Diameter 2800 mm
Number of blade 3 piece

Dynamo engine
Type

Maximum continuous horse power
Fishing equipment

Hydraulic power
Refrigerating equipment
Engine room ventilator fan

YANMAR DIESEL 6MAL-HTS

4cycle diesel engine

530ps X 900rpm 2 set
Purse seine fishery system
12.5 ton X 27.5 m/min

1 set

MAEKAWA R-22 2 set

550m /min X 30mmaq X 1165rpm

400m /min X 30mmaq X 1145rpm
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Fig. 1. General arrangement of the training ship "Kakuyo-Maru" of Nagasaki University.
third deck floor.

Symbols :

A is upper deck floor, B : second deck floor, C :
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Peep window of inlet side

Fig. 2. Constitution plan of peep window with sound proof glass. Materials :
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@ :is aluminum,

® : rock wool of insulator, @ : double glass of thickness 6 mm and @: dry air.
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Table 2. Results obtained as sound pressure level at first and second measurment (A weight SPL)

Frequency Measurement place Sound pressure level (dB)
inlet side wall fore side wall after side wall floor ceiling
first measurment engine room 97 — 103 - .
control room 76 76 79 — =
second measurment engine room 105 101 104 = =
control room 77 76 79 78 77

Table 3. The analysis value of sound pressure level on 1/3 octave band center frequency (A weight SPL)

Sound pressure level ( dB ) Center frequency ( Hz )
50 100 200 500 800 1000 1600 2000 4000 6300 8000 10000
engine room T4 80 94 105 106 108 104 102 101 93 90 85
control room 60 67 70 81 30 80 74 70 59 52 48 43
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Table 4. The analysis value of sound pressure level on 1/3 octave band center frequency (A weight SPL)
at under way,training of fishery and drifting.

Ply condition Sound pressure Center frequency ( Hz )
level ( dB ) 50 100 200 500 800 1000 1600 2000 4000 6300 8000 10000
Under way Engine room 70 83 93 106 107 106 104 103 101 96 93 88
Control room 58 66 68 78 76 7 73 70 59 52 50 45
Training of Engine room 78 82 95 111 112 114 110 109 102 a7 92 88
fishery Control room 62 68 64 76 73 75 71 66 58 49 45 38
Drifting Engine room 59 74 84 98 101 101 a7 98 91 84 79 75
Control room 51 57 650 68 68 68 64 62 54 46 42 a7
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Fig. 3. Average sound pressure level in engine room and engine control room at each ply condition
as the third measurement.

Symbols :

and A: drifting.

@ is average sound level in engine room as under way, @: training of fishery

Table 5. The analysis value of sound pressure level on 1/3 octave band center frequency (A weight SPL)

Sound pressure level ( dB ) Center frequency ( Hz )
50 100 200 5300 1000 1600 2000 4000 6300 8000 10000
engine room 70 30 93 106 106 104 103 101 96 92 87
control room 57 66 67 75 76 72 70 61 52 49 43
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Fig. 4. Comparison of average sound pressure level( A weight SPL) in engine room and engine control room
before sound proof work and after sound proof work.

Symbols :

€®—@ s A weight SPL in engine room after sound proof work, @--€: A weight SPL before

sound proof work, @—@: A weight SPL in engine control room after sound proof work and
@®--@®: A weight SPL in engine control room before sound proof work.
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Fig. 5. Comparison of average sound pressure level (A weight SPL) in engine room and engine control room

as 1985 measurement and 1992 measurement.

Symbols : ¢—4® is A weight SPL in engine room as 1985 measurement, @--4: A weight SPL as 1992
measurement , @—@: A weight SPL in engine as 1992 measurement and
@®--@®: A weight SPL in engine control room before sound proof work.
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