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Abstract

The measurements were carried out for the purpose of grasping the actual condition of underwater sound emitted from the

ship, in order to enable a precise evaluation of fish resources using an echo integrator. The results obtained in this study are

as follows :

1. When the Nansei-Maru was drifting, the mean value of sound pressure level was 143 dB at a vertical distance of just

10 m from the ship’s bottom. The numerical values with main engine rotation and with the presence or absence of the

generator engine showed no significant differences.

2. When the Nansei-Maru was cruising, values of 150 dB-153 dB were shown at a horizontal distance of 30 m from the

ship. Fishes were startled by sound pressure levels of 130 dB-150 dB; the sound pressure level was calculated to be 130

dB at a distance of about 380 m from the ship and 140 dB at a distance of about 120 m. It must be borne in mind that

escape behavior may be stimulated in schools of fish at these distances.

3. While drifting, many line spectra with higher harmonics were distinguished from the basic frequency of the main

engine and the generator engine rotation .

4 . While cruising ahead, at a frequency band of 200 Hz or less, the continuous spectrum from the propeller blade rotation

and the line spectra which arise from the propeller shaft rotation were distinguished.
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Fig. 1 Block diagram of equipment used to measure the under-
water sound of Nansei-Maru.
(A) : Set-up to measure the underwater sound when the
ship is drifting.
(B) : Method of measuring the underwater sound when the
ship is cruising.
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Table 1 Principal particulars of Nansei-Maru.

B hull Steel

Gross tonnage 175 ¢
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)
CPP 4blades

15 kN

Main engine

Generator engine

Generator (Main engine driving)
Propeller

Bow thruster

¢ Frame (iron pipe)

Acceleration
ick
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Fig. 2 Photographs of sensor to measure the underwater sound
and vibration of the hull.
(A) : Hydrophone  (B) : Acceleration pickup
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Table 2 Measurement conditions of Nansei-Maru at the cruising.

Main engine rotation  Propeller pitch  Ship’s speed
Speed order

(rpm) (degree) (kt)
Full ahead 700 22 12.7
Half ahead _ 650 12 8
Slow ahead 650 7 5
Dead slow ahead 650 4 3
Full astern 650 —10 —6
Half astern 650 -7 —4.8
Slow astern 650 —4 -3
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Table 3 Underwater sound pressure level emitted by Nansei-Maru.
Drifting Ahead
Main engine rotation Sound pressure Speed order Sound pressure
(rpm) (dB) (dB)
ME*'+G(MED)**  ME*'+G(MED)**+GE** ME*'+G(MED)**
500 143 140 Full 152
650 142 142 Half 151
700 * 145 Slow 153
750 145 144 Dead slow 149
Astern Bow thruster
Speed order Sound pressure Rotation Sound pressure
(dB) (rpm) (dB)
ME*'+G(MED)*? ME*!+G{(MED)**
Full 154 500 152
Half 154 1000 152
slow 152 1500 151
*'Main engine, *?Generator (Main engine driving), **Generator engine
-3.007 e
—~ } o e AS B sound
@ -3.008 A= N T F A 2 160 -
~ ‘/ \/' o '\/ / AV ‘///] ® I
— ) IS \ 3 v s
$ -3.009 DA i X T XaVE/ 3 150
ARV ANV AR Y :
g 301 H : SRLEN S AN P W A2 2 140
2 . \ ! . . R . . o
AN AR, S
5 -3.01 (,‘ N " \ s ‘\ A v .
E I IANA/ . k_/ N D | 5 120
) D ST N et L N IR i By ? 110 : :
-3.013 L
135 137 139 141 143 145 3
Depth (m) G % n B 9 vibration
Fig. 3 Simulation of the interference of the direct wave and the L t A
reflected wave from sea bottom. 245 ” p A ln lwm W I N 1
20Hz  —— 200Hz : Vi W
------------ 50Hz  -——-— 600 Hz 3 |
—— 100 Hz 1000 Hz " A ! '
g5 -
< L1
o ; . . . . . \ . s
DEZRL7zo AL 13130 dB~150 dBO A
. S 1 A
{iﬁw%ﬁgﬁ}%% k L-’Cu\%c ‘:n%@ﬁﬁj—hbi, Fﬁ%}q‘ ‘n‘ B coherence
#Full ahead CHLET 5 & &, 130 dB & 7 5 BEMEIE #9380 g | ¢ | |
m, 140dB& % 2 BiMEAA120 m & 2 B o METKT B SR gos \ | I
i, S AB ORERES b ERATE AR S LTV b TR AT £ o0 il i M
®
B 5T IR LA U A 6 5, % ik
ZZIBWT, MUERIZBWT O FEIRR B, B 0 L AR :
0 100 200 300 400 500 600 700 800 900 1000

K DEERE & BEIGHE O T IV TR % 4
BN Lo AHEORE MM & MEM & ORAZTHRE
A0 mEfAo/zZ &Y, RUTFBEREMNE TO/ET -
YEPIOMTH o722 EI2LY), FHIZLHIRIER
BOFEIIFERPEMERTE 72

BSKPEFEOI Y ML
EPFIC BT kP EORR B T5, —#Fl&

Frequency (Hz)

Fig. 4 Measured spectrum of underwater sound emitted by

drifting Nansei-Maru and vibration acceleration of the hull
which were measured simultaneously and the coherence
function between them.
Some harmonics (line component spectrum) -of basic
frequency which was corresponded to main engine rota-
tion were marked with @ (500 rpm), and to dynamo
engine were marked with Il (1200 rpm).
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Fig. 5 Measured spectrum of underwater sound when Nansei-

Maru is cruising of Half ahead at the distance of 30m from
the hydrophone.
Some harmonics (line component spectrum) of basic
frequency which was corresponded to main engine rota-
tion were marked with @ (650 rpm), dynamo engine Ml
(1200 rpm), propeller shaft A (225 rpm).
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