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Model Experiments on Ship Motion and Turning
Quality of a Stern Trawler Under Towing Net
By
Makoto KAN, Toshihiko SARUTA, Mikio YASUNO
Yasuyuki YAMAKOSHI and Shiro SUZUKI

Abstract

Model tests were carried out on ship motions in regular waves and turning characteris-
tics of a 124 tonnage type stern trawler under the condition of trawling as well as running
alone. The trawling condition was simulated by towing a body with the resistance
equivalent to one estimated for the real net. The results showed that the ship motions
such as pitch, heave and surge in head waves and following waves were little affected by
trawling, but that the roll motion in beam waves was decreased because of the increase
of the damping. It was also shown that the turning ability was remarkably decreased by
trawling and that the heel in turning under trawling occurred in opposite direction to the
case of running alone. The turning ability was improved by shifting the outside warp to
the inside one, which corresponded to the common practice of loosing the outside warp
to make easier turning of a real ship under trawling.

The surge motion of the self-propelled model alone in the following regular waves was
examined and it was proved that as the encounter frequency tended to zero the surge
amplitude was remarkably increased, for example as much as 13 times of the wave
amplitude, and that if the model speed or the wave height was increased somewhat after
that, then the model was caught by the wave and fell into the surf-riding condition.

It was moreover shown that the estimation of ship motions by the strip method was not
so good as ordinary ships, probably due to the effect of a large and shallow draft stern.
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Photo 1 View of Model

Table 1 Principal Particulars

Items Ship 1/12 Model Remarks
Displacement A 471.07 t 266.0 kg full departure
Length Lpp 30.58 m 2.548 m between perpend.
Breadth B 7.38 m 0.615 m mould
Fore Draft d¢ 1.62 m 0.135 m from base line
Aft Draft da 3.62 m 0.302 m from base line
Mean Draft dm 2.62 m 0.218 m from base line
Roll Period T, 10.17 sec 2.68 sec 2.94 sec as plan
Radius of Gyration K 0.297 Lpp

KG 3.36 m 0.280 m K=base line

GM 0.45 m 0.0375m

®G 2.71 m 0.226 m to aft
Propeller Dia. 2.30 m 0.186 m stock propeller
Dir. of Prop. Rev. lest, CPP right ahead
Rudder Area Ratio 1/27.3 1/27.3 Ar/Lpp - dm
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MUMBER OF REVOLUTION OF MODEL PROPELLER = 1.4 RPS '
(CORRESPONDING TO 12 KNOTS)
2.5
[ . !
2 -
(SEC)
coen> DIRECTION
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a
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i
a
3 l T 1 2 -2 e
— 4 { - (SEC)

Fig. 31 (2)

Trajectory of Model in Turning Motion

(Model alone, §=30°P)
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TEST NO.= 9856
YAMASANMARU

[87- 1~ 26 13: 36)

TRAVLING

RUDDER ANGLE &= 30°P

NUMBER OF REVOLUTION OF MODEL PROPELLER = 12.5 RPS
(CORRESPONDING TO 4 KNOTS)

s> SPEED
1.5 -
I
q{+ }
°.5 -
I
o Liasiesaslaaasaas s laaaaaasadaaaaaraag)
[} sa 180 150 200
CSEC)
(DEG) DIRECTION
368
g

n n o

o E
‘! r e 58 10@ 158 2ee
(SEC:
—1 — n SEC)

1)

4)

Fig. 31 (b) Trajectory of Model in Turning Motion
(Trawling, § =30°"P)
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