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Manoeuvring Performance of the Fishing Boat Modified by a Bulge

by Yasuo Yoshimura, Member Ning Ma, Member
Shiro Suzuki Yoshiyuki Kajiwara

Summary

Fishing boats suffer from much capsizing as compared with other vessels. It may be pointed out
that the stability of fishing boats tend to be poor as the bases of the severe operations and the poor
management of loading condition as well as the problem with the restrictions of principal dimen-
sions of ship. According to the recent capsizing of the trawler “Ryuho-maru V", Ministry of Land, In-
frastructure and Transport of Japan forced to check the stability of existing fishing boats and to im-
prove the stability if not enough.

As for the improvement of the stability, the fitting of a bulge on sidewall of the vessel is one of
the best solutions. This method was adopted in the old naval fleets and polar research ship “Sohya”
in Japan. However, it is not commonly used. It is important to clarify for the design of the bulge
what influence it has on the ship’s performances not only on the stability.

In this paper, the authors have investigated into the effect of the bulge on manoeuvrability and
the manoeuvring prediction, based on the model experiments and the full-scale experiments of
original and enlarged fisheries research ship “Ushio-maru”. They have also investigated into the
predicting method for a fishtail type high-lift rudder is proposed.

The concluding remarks are summarized as below.

(1) By fitting the bulge on sidewalls of the vessel, hydrodynamic sway damping lever is slightly re-
duced. In addition, the yaw damping lever is reduced by the increase of ship’s mass, which keeps
the almost the same stability lever of course keeping as the original ship.

(2) For the prediction of the hydrodynamic derivatives of the fishing boat with an initial trim,
Kijima’'s formula are useful except Y} N’ Y'r-m using the effective draught and block coeffi-
cient of the ship. It is desirable that Y, N, Y'i-mare not corrected by the initial trim.

(3) For the simulation of the manoeuvring ship motion with the fishtail type high-lift rudder, the
rudder open characteristic is to be altered in the proposed mathematical model. The coefficient
becomes 1.4 times larger than the conventional rudder. Even for the large rudder angle such as
65°, the conventional rudder model is still available, because the actual angle of attack is de-
creased by the turning motion of ship.
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Table 1 Principal dimensions of original and enlarged
““Ushio-maru””(designed FULL)

Original Enlarged

GT 128 179 (+39.8%)
Lpp (m) 27.50 33.74 (+22.7%)
B (m) 6.50 7.80 (+20.0%)
d (m, molded) 2.60 2.60
Initial trim (m) 0.80 0.80
Keel depth (m) 0.30 0.30
Keel trim  (m) 0.20 0.20

(m3) 313.3 435.3 (+38.9%)
X (=-Icb) (m) -0.591 -0.540
Ar (m?2) 2.1><1.33 |2.1=<1.23 (-8.2%)
Ar/Ld 1/25.60 | 1/33.96 (-24.6%) CMT
Dp (m) 1.9 (CPP)

Fig.2 Body plan of the enlarged““Ushio-maru””with
bulge.
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Table 2 Measured hydro-dynamic force derivatives
of original ““Ushio-maru””

X -0.0087 Yy 0.6109 | Ny 0.1271 N
Xpr-m'’y, -0.2635 Yr-m’x 0.0536 | N7 -0.0641 ~
w  -0.0137 | Yy, 15383 | Ny, 0.3156
Xipppp  -0.1676 Y spr 0.2162 | Ny -0.5115 AOVANGE ADVANCE
Yor 03219 | Ny 0.0632 pe , o
Y rrr -0.0428 | N 0.0006 4 3 2 1 o lo 1 3 4
& 0885 | « 0.565 | /= -0.976 DISTLpp
1-te 0883 | an 0.027 | 1 0.490 SHIP's TRAJECTORY (Ushio-maru(original))

Fig.7 Comparison of turning circle tests with 35 deg.
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Table 3  Measured hydro-dynamic force derivatives
of enlarged ““Ushio-maru””
Xy 01221 | Yy 0.5363 | N  0.1193
Xpr-my -0.1814 | Y'-mik 0.0308 | N+ -0.0670
" -0.0060 | Yy  1.2658 | Ny, 0.3770
Xyss  0.6558 | Yir  0.0901 | Ny -0.5810
Yrr 0.5786 | NVyr 0.0008
Yr -0.0026 | Ny -0.0018
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Fig.A5 Differences between ordered and measured
Table A1 Comparison of identified hydro- dynamic towing speed of X-Y carriage
derivatives between utilizing the measured
motion of X-Y carriage and ordered motion
(Original “Ushio-maru”)

Identified by Identified by
measured ordered motion
motion

X' -0.0087 0.0494
Xpr-m'y -0.2635 -0.3129
Xrr -0.0137 -0.0358
X pppp -0.1676 -0.7053
Y 0.6109 0.6069
Y'r-m'x 0.0536 -0.0099
Y s 1.5383 15771
Y sor 0.2162 0.2717
Y prr 0.3219 0.4814
rrr -0.0428 0.1720
N 0.1271 0.1299
N7 -0.0641 -0.0765
Ny 0.3156 0.3132
Nigr -0.5115 -0.5152
Ngrr 0.0632 0.0628
rrr 0.0006 0.0041




