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Experimental Studies on Hydrodynamic Forces and Moment for
Maneuvering Motions of a Fishing Vessel (2)

Keiichi Karasuno*, Yasuhito INaBa**
and Syunji JYaNnuma***

Abstract

One of the remarkable features of a fishing boat in ship handling is their maneuver-
ability at various speed, i.e., from slow speed while fishing to high speed en route from port
to the fishing ground.

Authors have tested the hydrodynamic forces and moment due to maneuverability of
fishing boat. [1]

This paper describes the experimental results of tests on a vessel at slow speed using a
1/6.5 scaled model of the 6.5 GT. small-sized fishing boat.
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Table 1. Principal dimensions of fishing vessel and its model
test condition.

Ship Model
Scale — 1/6.5
Gross tonnage 6.5 —
L,, 115 m 1.769 m
B 2.90 m 0.446 m
D 095 m 0.146 m
Displacement 15.87 ton 57.77 kg
d.** 0.75 m 011 m
d,** 0.7 m 0.11 m
dn** 0.75 m 011 m
da* 1.09 m 0.168 m
de* 084 m 0.129 m
dp* 090 m 0.138 m
Initial trim* 043 m 0.066 m
C,** 0.715 0.715
Co** 0.760 0.760
Cy* 0.596 0.596
Ship speed 14 k't —
F, 0.67 —
Bar keel height at midship 0.15 m 0.023 m
Bilge keel without whithout
Water Temp. (deg) — 9.0

*: draft from bottom of bar keel
** . draft from base line

— 51 —



b X kK E #& #® 37(1), 1986
1.6 WL
// //M' 14
— V /] .2
\ — AN A7 710
\ 4AD4 X/ V] e
VIAX NSV /1] Jlas
y 4 3 pA ARy
g4 o2 / | a2
BASE LIN|E . ‘ = B.L.
AP 4J|/ 9 F.@
900
Fig. 1. Lines of a fishing vessel 6.5 GT.
Table 2. Characteristics of 3 components load cell.
ERH FEME ATV A ,
TR £ strain o, F.S. o FS. T & E
X +20 (Kg) +1053.2 x 10~ 0.02 0.06 F., F,, M, Ko F$E
X —20 (Kg) —1053.4 x 10-° 0.02 0.05 ERARMCY LRA 0.6% F.S.
Y +20 (Kg) +1056.2 x 10-¢ 0.01 0.03
Y | -20 (Kg) —1055.2x 107 0.02 0.11
N + 8 (Kgm)  +1040.1x10°° 0.02 0.05
N — 8 (Kgm) —10399x%107° 0.02 0.05
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Fig. 2. Measuring system of hydrodynamic
and moment for towing tests of a
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Y =Y/(1/2Xp XLy, Xd, X U?)
N'=N/(1/2Xp X Lyp2 X dy, X U?)
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Fig. 3. Coordinate system of ship

U=0.1m/s (Fn=0.024, Rn=1.354 X 10°)
U=0.2 m/s (Fn=0.048, Rn=2.708 X 10°)
U=0.3 m/s (Fn=0.072, Rn=4.062 X 10°)
U=0.4m/s (Fn=0.096, Rn=5.416 X 10°)
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Fig. 4. Dimensional total resistance R, and
non-dimensional coefficient of one C,
for the model ship moving ahead (8=
0 deg) by means of straight tow test.

Fig. 5. Dimensional total resistance R, and
non-dimensional coefficient of one C,
for the model ship moving astern (8=
180 deg) by means of straight tow test.
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hydrodynamic forces and moment X,
Y, N for the model ship by means of
oblique tow test.
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Fig. 7. Comparison of non-dimensional Fig.8. Comparison of non-dimensionam
forces X', Y’ and moment N’ for the forces X', Y’ and moment N’ for the
model ship moving ahead (§=-7.5 model ship moving astern (8=160
~20.0 deg) by means of changing ~187.5 deg) by means of changing
model ship speeds (U=0.1~0.4 m/sec) model ship speeds (U=0.1~0.4 m/sec)
on oblique tow tests. on oblique tow tests.
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Fig. 9. Comparison of non-dimensional Fig. 10. Comparison of non-dimensional
forces X’, Y’ and moment N’ for the forces X' Y’ and moment N’ for the
model ship with drift angles (8=0 model ship with drift angles (=0
~360 deg) by means of changing ~360 deg) by means of changing
model ship speeds (U=0.1~0.2 m/sec) model ship speeds (U=0.3, 0.4 m/sec)
on oblique tow tests. on oblique tow tests.
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