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A Study on the Characteristics of Motion Response of

Stern Trawlers in Seas

[I-Kweon Kang, Jeom-Dong Yoon

Abstract

It is indispensable to grasp quantitiatively the seaworthiness of a ship in
order to draw correct design at initial stage and to perform proper operations
dl sed serviee.

In the field of research of sea keeping quality, much development has been
made in recent vears using the method of calculation based on the strip theory.

It is very important to investigate the hull response of a fishing vessel in
waves lo ensure the safe navigation and fishing operation in rough seas by
preserving excellent sea Keeping qualities.

[F'or this purpose, the author measured various responses of three fishing
vessels inowaves using real sea experimental measuring system.

In real sca experiments, the author used three stern trawlers, Pusan 404

(160GT), Kayva(l737GT) and Saebadat 2275GT).
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The experiments were carried out on board the three training vessels on the
adjacent waters off Korea and the Eastern China Sea during training
operations.

The author analyzed the experimental data using statistical and spectral
analyzing method to get the characteristics of the motion responses of the
above three different vessels in size and type.

In analzing the observed data, some statistic cosiderations and the specific
characteristics of Rayleigh distribution were applied using the time series
analyzing methods and the strip method.

The results obtained can be summarized as follow ;

(1) The statistical distribution of pitching, rolling and heaving for each fishing
vessel were found to be coincident with the Gauss distribution and the double
amplitude oscillations in each motion were found to be coincident with the
Rayleigh distribution.

(2) Rather higher amplitudes of pitching motion in both experiments and
calculations appeared in head sea and bow sea than those in quartering sea and
following sea, and rather higher amplitudes of rolling motion in beam sea and
(quartering sea than in bow sea regardless of ship’s tonnage.

Sometimes pitching motion has more than one peak, while rolling motion has
only one peak.

The band width of pitching motion was found to be wide and that of rolling
motion to be narrow relatively.

(3) The comparisions of theoretical results with those of experiments for the

pitching  motions according  to encountering wave angle show that the
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theoretical values are higher than those of experiments in all directions except
in heam sca and the period at which the peak appears in both calculations and
experiments has good  agreement in head sea and bow sea, but not m
quartering and following sea.

In the rolling motions,  the theoretical  values are  higher than those of
experiments - beam  sed, but good agreement in quartering sea and bow sea
caclt other, and the period  at - which the peak appears  has <hown  good
agreement with those in beam: sed, hut not in quartering sea and bow sea.

(1) The author calculated the responses of three vessels under a assumed
wave of 2.2m height and  5.0sec period and the results showed that the
response of pitching motion of ship A are 4 times bigger than those of ship €
in head and bow sea, and 2 umes 10 quartering and following sca.

The response of rolling motion of ship A are 3 umes bigger than those of
ship C in bow sea, and 4 tmes in beam sea and quartering sed.

In conclusion all of the above results can he utilized for safe maneuvering
and fishing operations in rough weather conditions by combining environmemtal

circumstance with the stability condition of vessels.
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(2.1)

ApC+ Apl+ At + Ap b+ Axs 0+ Ax0 = M,

2) %2, A58, 589 AHSFLHY

ann+ apn+ azn+ ayd + agd + ag¢ + and + agd + agd = F,

annt apn+ annt au bt ag bt axd+ and+ agd + and = M,

annt apnt oagnt+ aydtoagdt axd + ax b+ ag ¢ + ay¢ = Fy
(2.2)

3) ¥ FF R4

Ay &+ Ay &+ Ay &= F, (2.3)
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Table 1. Description of TCM1 electronic compass sensor module

-

.

Heading Accuracy + 0.5° RMS Tilt Accuracy t0.2°
Repeatability +0.1° Repeatability + 0.2°
Resolution 0.1° Resolution 0.1°
Tilt Range + 25° Tilt Range + 30°

Magnetic Field Accuracy + 0.2 uT Interfaces  RS232C

Repeatability + 0.1 pT NMEA0183
Resolution 0.1 uT
Range + 80 uT

Table 2. Description of Trixial Acceleration Transducers

e

e e

Rated capacity @ * 28 Gafe over load rating - 1000% R.C

Rated output - 0.5m\V/V Frequency response (at 25°) @ 0-60Hz, +5% R.O
Non-linearity @ 1.0% R.O Gafe temperature range ° -10°~ +60°
Hysteresis = 1.0 R.O Damping ratio (at 25°) 1 (.64

Bridge resistance - 12002 Natural frequency © 100Hz

Transvers sensitivity @ 4% Exitation voltage(max) : 6V

’___f/———__—_"____,’,—//



230 BEEEABRE AP Rk 198

Table 3. Experimental condition

experimental ship wind wind
date vessels Hiz (m) . o
No. speed (kts) velocity(mys) direction(® )

1994. 517 S-1 AXA 109 1.5 4.0 190
1994. 518 S-2 " 10.9 2.0 75 190
1994. 530 S-3 " 10.6 1.5 4.5 200
1994. 11.13 S-5 " 11.1 25 11.0 070
1994. 11.15 S-8 " 11.2 2.5 12.0 050
1994, 12.27 S-9 B4 14.0 1.5 4.0 220
1995, 1.23 S-12 " 13.5 3.0 14.0 345
1995. 1.23 S-13 " 12.5 20 75 135
1995. 1.24 S-14 " 13.7 20 7.0 310
1995. 1.26 S-16 " 14.0 3.0 14.5 340
1995. 7.6 S-17 CA 1L.5 2.5 11.0 170
1995. 7.11 S-18 " 11.5 25 115 190
1995. 7.13 S-19 " 12.0 1.5 4.5 210

Table 4. Principal barticulars of each vessel

ITEMS

____ship-B
PRINCIPAL DIMENSION

LENGTH (L.0.A) 81.7 m 8771 m
LENGHT (Lpp) 725 m 81.63 m
BREADTH(MLD) 132 m 136 m
GROSS TONNAGE 1737 ton 2275.7 ton
DISPLACEMENT 2374 ton 3065.4 ton

DRAFT

Fore 38 m 32 m

After 52 m 54 m
GM 0.89 m 0.82 m
KG 54l m 544 m
Cb 0.535 0.650
CM 0.860 0.850
MAIN ENGINE 2976 HP 3600 HP
CRUISING SPEED 13.7 k’t 11.5 k't
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