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Effects of Ship Form on the Brauching-to Phenomenon
of Small Fishing Vessels

Nosuo KiMmura*, SusumMu TARKAHASHI**
and Kivosar AmMagar*

Abstract

In order to identify the effect of vessel hull-shape on the brauching-to phenomena of
small fishing vessels, captive model tests were conducted on the following wave conditions by
using several ship models with different ship forms.

From investigations into the actual condition of fishing vessel on southern Hokkaido,
ship models having three bow forms and six stern forms are considered. The standard bow
form is represented by the 9.9 GT type of fishing vessels which are usually used in Funka-
Bay, Hokkaido. One shape is relatively fine, and one is relatively full. Regarding stern
form, three types have recess for the rudder and propeller and used a configuration that
changed the volume of this portion but without changing its form. The other three model
types changed both the slope and fineness of the vessel hull-shape.

In this paper, based on measurements of the wave exciting sway force and yaw moment,
the authors discuss the relationship between ship hull-form and the development of yaw
motions.
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Table 1. Combination of bow and stern form on model ship.

BOW FORM

STERN FORM

_ STANDARD FINE FULL
TYPE 1 O O
TYPE 2 O O
TYPE 3 o o
TYPE 41 o e
TYPE 4-11 O o)
TYPE 4-I11 O e

TYPE 4 ; with opening space

LD H S EEH 0. =0 2@ L ICEVRBIERET 2 XLEND D, BT 506011
HREAAERAE ) A URBCMHET A LA E LY, UL, BREGRYRRTIEREOE
ERUEBRKEOEIOFIF D, FEE0.06m, Fk 141 m R OHE 1.50 m/sec BRI % #E
L, BREMLABWEIEDP - D BB IR TP IREE S L 5BREABORMEE S 1.29m/
sec & Lic, “OMREEICR T, A& 0.86, & HENL 0.4 RUOKE -HEL 212 TH
5,

BEABOFHIe —vv s, oF v s/ R¥e—) v 7 3HHRT, $y—2v Y, AV (v
BUa—4v7Z7alEsShTuws, BB~ RS EOR ) FIHER, Bkt s =y
VB LRIET S L 5l b i, BHERR, BEETTCORBBTE - ) VI/AHBT, Lh
U ERpEoBBERARZRBEET 2 L 5FH I T3,

THEXNTAHRCAX X0, I5F, 20FRVBEOLBEYRELL, R4k, EERY
=7,
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Table 2. Principal particulars and experimental conditions of model ships.

BOW STANDARD

STERN TYPE 1 TYPE 2 TYPE 3 TYPE 4-1 TYPE 4-11 TYPE 4-111
Lpp 66.5 cm 66.5 cm 66.5 cm 66.5 cm 66.5 cm 66.5 cm
B 18.0cm 18.0 cm 18.0 cm 18.0 cm 18.0 cm 18.0 cm
D 6.5 cm 6.5 cm 6.5 cm 6.5 cm 6.5 cm 6.5 cm
Disp. 2.53 kg 2.53 kg 2.53 kg 2.53 kg 2.53 kg 2.63 kg
Df 4.7cm 44 cm 46cm 44cm 41cm 4.0cm
Da 3.8 cm 4.1cm 4.1 cm 4.2 cm 4.5cm 4.7 cm
Dm 4.3 cm 4.2 cm 4.3 cm 4.3 cm 4.3 cm 4.3 cm
Trim —0.9cm —0.3 cm —0.5cm —0.2cm 04 cm 0.7 cm
Cb 0.560 0.559 0.541 0.538 0.531 0.5217
GM 1.9cm 1.9 cm 1.9cm 1.9 cm 1.9 cm 1.9 cm
KG 7.6 cm 7.8 cm 7.4 cm 7.8 cm 7.7cm 7.8 cm
xG —2.9cm —35cm —2.7cm —2.6cm —2.7cm —35cm
Lead 3.5cm 4.3 cm 3.5cm 3.5 cm 3.8 cm 4.7 cm
kyy/Lpp 0.308 0.313 0.312 0.313 0.313 0.310

BOW FINE FULL

STERN TYPE 4-1 TYPE 4-I1 TYPE 4-111 TYPE 1 TYPE 2 TYPE 3
Lpp 66.5 cm 66.5 cm 66.5 cm 66.5 cm 66.5 cm 66.5 cm
B 180 cm 18.0 cm 18.0 cm 18.0 cm 18.0cm 18.0 cm
D 6.5 cm 6.5 cm 6.5 cm 6.5 cm 6.5 cm 6.5 cm
Disp. 2.53 kg 2.53 kg 2.53 kg 2.53 kg 2.53 kg 2.53 kg
Df 45cm 4.5 cm 4.0 cm 4.7 cm 4.5 cm 45cm
Da 4.4 cm 4.3 cm 4.7 cm 4.0 cm 3.9cm 42 cm
Dm 44cm 44cm 4.3 cm 43cm 42 cm 43cm
Trim —0.1cm —0.2cm 0.7 cm —0.7cm —0.6 cm —0.3cm
Cb 0.525 0.524 0.515 0.554 0.564 0.538
GM 19 cm 1.9 em 19cm 1.9 cm 19cm 1.9 cm
KG 7.8 cm 7.7cm 7.8 cm 7.8 cm 7.8 cm 7.5 cm
fou]e’ —39cm —3.8cm —33cm —24cm —2.9 cm —2.0cm
Lead 4.1cm 4.0 cm 3.6 cm 3.0 cm 3.5 cm 2.7 cm
kyy/Lpp 0.317 0.309 0.314 0.316 0.307 0.311

X B # R

Te -V R, BV REATIEBEES - 2V PN E— AV P ERBLCRRE
Th, ¥, BOBRECKSCURE LEEMZIFE LV V5 £, BEECHT A HE0H
MEBENEREChI DA CRECTERT I L2 E% TS, chbnl kb, BAICET
ZEEETOMMMNELEEE - AV IOKEEIN T —F Vv I RHRORERCE-THEL
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Fig. 5. Relative ship position on wave.
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Fig. 7. Wave exciting sway force.
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