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Characteristics on the response of the stern trawler

according to the state of its operation

Chi-Wan PARK

Department of Fishery Production
Graduate School of Global Fisheries
Pukyong National University

Abstract

Fishing vessels occupied about 70% or more of the total casualties according to
the marine accident statistics in the last 10 years in Korea.

Dragging fishing vessels such as the stern trawler and the drag boat occupied
about 25% of the casualties of capsizing and sinking in the statistics.

The main factors of the casualties by those fishing vessels are based on the
wave and wind mostly, but if look into the factors more strictly, the causes arrive
at the human factor that the fish men concentrate the catching job entirely in the
fishing ground without grasping the sea keeping quality of own ship certainly.

But it is very important to investigate the hull response of a fishing vessel in
rough seas for ensuring the safe navigation, fishing operation and preserving the
excellent sea keeping qualities.

For this purpose, author measured rolling and pitching responses of the vessel
in waves using real sea experimental measuring system.

In real sea experiments, the stern trawler, Kaya(1,737GT), training vessel of
Pukyong national university was used.

The experiments were carried out in the adjacent waters off Korea during the
cadets on board training times.

The author analyzed the experimental data wusing statistical and spectral

analyzing method to get the characteristics of the motion responses of her



according to the state of its operation.

The results were summarized as follows ;

(1) In drifting situation, the significant and the maximum values of rolling were
increased according to the wave height, but those of pitching were decreased. In
addition, the response and the period of peak of rolling motion due to the wave
height were increased, but those of pitching were decreased.

(2) In navigation situation, the significant and maximum values of rolling were
increased according to the wave height, but those of pitching were little changed.
In addition, the response of rolling motion had the highest in the quartering sea,
and then beam sea, following sea, bow sea and head sea in the order, the
response of pitching motion was the highest in the bow and the head sea, and
then beam sea, following sea, quartering and beam sea in the order in all wave
height.

The period of peak of rolling motions due to the wave height and wave
direction were a little changed as the seconds of 3.8~909, and those of pitching
motions were also little changed as the seconds of 3.3~10.4.

(3) In trawling situation, the significant and maximum values of rolling were a
little increased according to the wave height, but those of pitching were much
increased. In addition, the response of rolling motion was highest in beam sea, and
then bow sea, quartering sea, head sea and following sea in the order, the
response of pitching motion was highest in head sea, and then following sea,
beam sea, quartering sea and bow sea in the order in both waves height.

The period of peak of rolling motions due to the wave height and wave
direction were a little changed as the seconds of 6.6~10.9, and those of pitching
motions were also a little changed as the seconds of 6.7~11.2.

(4) Comparing the flutter characteristics at navigation situation with at trawling
situation, it occur maximum values of rolling and the response of rolling from
quartering sea at navigation situation, but those of maximum values of pitching
and the response of pitching from beam sea at trawling situation. Bandwidth of
the response of rolling to peak was narrow at navigation situation, but it was

broader at trawling situation.



Meanwhile it occur maximum values of pitching and the response of pitching
from bow sea at navigation situation, but those of maximum values of pitching
and the response of pitching from head sea at trawling situation. Both generally

bandwidth of the response of pitching to peak was broader.

The results of the study, there were some differences between the response and
the period of peak and the bandwidth from navigation situation and trawling
situation. Therefore, operator have to handle vessel by considering these facts, and
it will be necessary that a study to be made more to extract the general trend of

the characteristics on the response of the stern trawler.
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Fig. 2. Description of encounter angle
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Table 1. Wave values according to the wind speed

Beaufort. No. Um/sec)  Hygm) Ty (sec)
1 0.95 0.1 1.22
2 2.50 0.2 1.73
3 4.45 0.6 2.99
4 6.75 1.0 3.86
5 9.40 2.0 5.46
6 12.35 3.0 6.69
7 15.55 4.0 772

U : wind speed
H, /3 : Significant wave height

1 01 The average wave period
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Table 2. Specification of T/V KAYA

PRINCIPAL DIMENSION

LENGTH(L.O.A) 81l.7 m
LENGTH(Lpp) 725 m
BREAADTH(MLD) 13.2 m
GROSS TONNAGE 1,737 ton
DISPLACEMENT 2,374 ton
DRAFT  Fore 46 m
After 54 m
GM 0.89 m
KG 541 m
Cb 0.535
CM 0.860
MAIN ENGINE 2,976 HP
CRUISING SPEED 13.7 kt’

Table. 3. Hydrostatic particulars of experiment vessel

TRIM : fore 46 M / US.K 50 M / aft 54 M
TRIM BY STERN : 0.80 M

DISP. MTC LCB LCF KB TKM

TON TON/cm M M M M

27519 384 -2.0 -4.4 2.8 6.4
2.2 A= A

A AL Addbe]l FoE AFs] fskel AARAA (Power Test
dynamometers, USA, EZ-COMPASS-3A)E o] &3, FaALS
Table 49} 2t}

Mute] o5 A= w dwtrow Mulol RLAFA G =7
shAIRE 2 AR Mu FAAEC] vFE =7= Au a9 zol&
glolst=dl 1 HAo] glor g Fig. 59 o] Aol T F5A A
At Ao

11



Table 4. Description of Data Logger used in the observation

Tilt & Compass sensor

Azimuth Range 0° ™ 360°
Azimuth Resolution 12bit (0.08°)
Pitch Range +90° 7 -90°
Roll Range +90° T -90°
Dynamic Range 10 reading/sec
Comm. speed 1,200 ~ 38,400baud
Accerometer
Range *+1.5g
Sensibility 1,333mV/g
Bandwith 3,000Hz
Non-Linearity 0.1 typical(+0.5Mx)%
Interfaces RS232

AY. O8I pECX 3 .
0 PN @ :-Setting position

......

=
i | I
N

ATk
B

NN RSN

TET [T g
ks
2
o e
At

Fig. 5. Location of data logger.
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Fig. 7. Comparative value of rolling and pitching’s maximum and 1/3
significant value on beam sea at drifting.
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Fig. 8. Response spectra of rolling and pitching motion on beam sea at drifting.
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Fig. 10. Response spectra of rolling and pitching motion on sailing condition
in 1.bm wave height.
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in 2.0m wave height.
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