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Experimental studies on Hydrodynamic Forces and Moment for
Maneuvering Motions of Fishing Vessels (5)
On the effects of ship trim and draft conditions

Keiichi Karasuno*, Syunji JaNuMa®
and Tsukasa Kimura**

Abstract

Recently, there has been much discussion concerning estimates of the maneuverability of
merchant ships moving with low speed in shallow water, narrow waterways and so on.

For fishing boats actively fishing, this maneuverability is very important because they
are strongly affected by wind, waves, current and lines, etc.

Using the small sized fishing boat with a large skeg, wide breadth and small draft,
studied in previous papers, oblique tow tests were conducted in various conditions of drafts
and trims. It was found that the lateral forces calculated by INOUE'’S formula were in close
agreement with the experimental results. On the other hand the part of INOUE’S foumla
concerned with the yaw moment was not applicable to this fishing boat.
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Fig. 1. Lines of a fishing vessel 6.5 G.T.
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Table 1. Principal dimensions and test conditions of a fishing vessel

model ship
Lpo 1.769 m 115 m
B 0.446 m 2.9m
D 0.138 m 0.9 m
B/L,, |0252 0.252
Cond. 1-1 1-2 1-3 2-1 2-2 2-3 3-1 3-2 3-3
W (ton) 17.25 17.25 1725 1296  12.96 12.96 8.95 8.95 8.95
dpy (m)* 0865 0865 0865 0635 0.635 0.635 0.605 0.605 0.605
7 (m)* 0.0 0.42 0.86 0.0 0.43 0.86 0.0 0.43 0.86
C,* 0.565 0656 0565 0511 0511 0511 0433 0433 0433
k 0150 0.150 0.150 0.128 0.128 0.128 0.106  0.105 0.105
B/dn 3353 3353 3353 3.946 3.946 3.946 4793 4793 4.793
7/dn 0.0 0.503 1006 0.0 0.585 1.170 0.0 0.711 1.421
b. 0.008 —.058 ~—.112 0.006 —.052 0.005 -—.040 —.125 -.116
7: Trim

k : aspect ratio (=2 » dn/Lyp)
x’; : Nondimensional position of center of ship’s profile from midship
X'g=%/Lipp
*: from bottom of bar keel
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Fig. 3. Ahead resistance in ship loading
conditions 1-1, 1-2, 1-3 (C,=R./(0.5p

8,U%)
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Fig.5. Ahead resistance in ship loading
conditions 3-1, 3-2, 3-3 (C,=R//
(05 8,U%))

Fig. 4. Ahead resistance in ship loading
conditions 2-1, 2-2, 2-3 (C,=R,/(0.5p
8,U%)

BEIHLESR L T v a0KE ECBH LAREE
Lo, TOL 5 EEIIERIERGRELE U
KREDHERDOLD XL W /PIL RBBEL RO
(fH 1, 2, 3),

2. b4, BKOFHTRERE D~ ORBIZOWT

FTRBI, EEREFRGREIER/D L LK
0.5 m/s TIilsotc, FRILABARTERENY Rk
ETRKOEEYRTAY 54— 2 L LT 6 R
Ui, BEOBUK OB - T7 A7 b k(=2-
dn/L pp) 12 0.105 (d ,=0.606m) 5> & 0.150 (d n=
0.865m) FTHELTH Y DB 7 HHHRH Co &
& BEK DI & 12 0.576 225 0.683 F THE/LL T
B, TN bbb T, HH Y AREELY offic
BREXLBAHE NI ICRZFONE, ZonbB
LI B RIRMEBAR Y , KR KOFEIE L E
25, oKX il, 7 x~<2 b o, C, D1

e LT Y, ikEm T ABReH 5, FEH TR OBRMBEREER Y, it 7 22 i

DEEIRELIEVLEZL S,

—F, BTicLbdE ) AN ->T Y b TFreigmt s, 8/ afami=25 &
BEOY O Y 2 LB NRD G END, BUBAE Y, CRIET ) 28I T

75‘—6%60

a—x— AV N EHTHIEK BIUM) 20BEIAEL, BAOBMINCHE > TREE
F—— 2V 058 ED (K8, —FH, M) ADHWINCL - TCAREEI—E— AV MIBED, B
ZFYARENBIEEI T~ AV b ERD (M), CRIAALAL 1Y 8K, VA

DB IBEXIRVZ e 2E 2D L, QENPOLOMEHBEK,

FY AL S TKRELSEN
—128—



Yo

30

20

Yx10
30

20

Nxi0*
3.0

20

BEL:

S O ME AR RENE D5 012 B 3 2 RERIHFRE (5)

Ahead Ahead Ahead .
trim=0-Om i trim=0.43m trim=0.86m
Yxio Yiio e
3.0 PR 3.0
‘\‘\:
20 v 20
.
\ \—/J.
b“—"\'f{ o \*’_‘! I3 o \/_;5'
—_— . s — 7.8 \\: o
P S
0
0605 0735 m 0865 gm or geos 0735 0965 grm 0605 0735 ;0865 g,
(a) (b) {c)
Fig. 6. The effects of draft conditions on nondimensional force Y’
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Fig. 8. The effects of draft conditions on nondimensional moment N’
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Fig. 9. The effects of trim conditions on nondimensional moment N’
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Y’ and yaw moment N’ with large drift
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Fig. 13. Longitudinal center of hydrodynamic lateral force 1, vs. drift angle g
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drift angles in ahead and astern motions
(condition 2-3)
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Appendix 8. Longitudinal force X', lateral
force Y’ and yaw moment N’ with large
drift angles in ahead and astern motions
(condition 3-2)
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Appendix 9. Longitudinal force X', lateral
force Y’ and yaw moment N' with large
drift angles in ahead and astern motions
(condition 3-3)
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