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Abstract

It is important to improve the noise environment of fishing training ships in order to secure the health of crews and maintain safe
navigation. Therefore, 23 observation points were set for clarifying the actual condition of the inboard noise of a ship named Nansei-
maru, and the measurement of the noise level (equivalent continuous A-weighted sound pressure level) and frequency analyses were
carried out. The main sources of Nansei-maru’s inboard noise were its main engine, generator, turbocharger, pumps and propeller
shaft. The line spectra of their fundamental frequencies and harmonics were analyzed in detail. The inboard noise level increased with
increase of the revolution of the main engine. The inboard noise at 700 rpm, which is the maximum revolution of the main engine, is
described as follows.

The highest level of the inboard noise was 100 dB in the engine room, the second was 70 dB in the engine watch room, and the
lowest was 51 dB in the Professor room. The mean value of the 22 observation points, excluding the engine room, was 59 dB. In the
accommodation space, the highest noise level was 61 dB in the No. 4 cadet room, the lowest was 51 dB in the Professor room, and the
average was 56 dB. Noise level was higher on the main engine-installed deck, and lower on the upper floor. The sound insulation
quantity of the engine watch room was lesser in the low frequency band up to 750 Hz, and the attenuation level in the higher

frequency band was 30-40 dB.
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Table 1. Principal particulars of Nansei-maru

Hull Steel
Gross tonnage 175 t

Length over all 41.96 m
Breadth (molded) 7.50 m
Depth (molded) 3.30 m
Designed full load draft (molded) 2.90 m

1,323 kW (1,800 PS)
183 kW (250 PS)
160 kW (200 KVA)

Propeller CPP 4 blades

Bow thruster 15 kN

Main engine
Generator engine

Generator (Main engine driving)

Table 2. Measurement conditions of Nansei-maru at the cruising

Main engine revolution Propeller pitch angle Ship's speed
Speed order

(rpm) (degree) (ko)
Drifting 500 0 0
Slow ahead 650 7 5
Full ahead 700 22 12.7
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Fig. 1. Inboard measurement points of Nansei-maru.
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Table 3. Measurement results of noise sound level (equivalent
continuous A — weighted sound pressure level ) of Nansei-
maru

Noise sound level (dB)

Measurement point

Drifting Slow ahead  Full ahead
A (Wheel house) 49 51 56
B (Dry labo) 57 57 60
C (Captain rm) 45 47 53
D (Professor rm) 48 49 51
E (Bosun store) 49 52 61
F (No.1 Store) 53 53 60
G (Mess rm) 52 55 58
H (Mess rm) 53 53 57
I (Mess rm) 52 53 58
J (Galley) 62 61 66
K (Chief eng rm) 45 47 56
L (Officer rm) 48 49 53
M (Wet labo) 54 55 58
N (Passage way) 63 64 68
O (No.l Cadet rm) 54 54 56
P (No.2 Cadet rm) 53 57 60
Q (No.3 Cadet rm) 51 58 58
R (No.4 Cadet rm) 60 62 61
S (No.2 Store) 56 54 58
T (No.1 Crew rm) 52 53 55
U (No.2 Crew rm) 53 54 55
V (Eng watch rm) 67 70 70
W (Eng rm) 95 98 100
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Table 4. Mean values of noise sound level in accommodation spaces
on each deck

Mean values of noise sound level (dB)

Speed order

Hold Upper deck F'cle deck
Drifting 53 48 47
Slow ahead 56 50 48
Full ahead 58 56 52
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Fig. 2. Measured noise sound spectrum of engine room W when
Nansei-maru is cruising at full ahead.

: Fundamental frequency of Generator (20 Hz)

: Fundamental frequency of Propeller shaft (24.5 Hz)

: Fundamental frequency of Pumps (29.2 Hz)

: Fundamental frequency of Main engine (35 Hz)

: Fundamental frequency of Turbocharger (428 Hz)
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Fig. 3. Comparison of the measured sound spectrum of engine room

W and that of engine watch room V, and attenuation level
when sounds propagate from W to V.
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Fig. 4. Measured noise sound spectrum of No.4 cadet room R, No.1
cadet room O and professor room D.
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