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A Study on the Bow Wave Characteristics for the Resistance—Minimized Hull

Form of Small Fishing Boat
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Dept. of Naval Architecture, Graduate School of Inha University”
Dept. of Naval Architecture and Ocean Engineering, Inha University"

Abstract

This paper presents the analysis of resistance performance and bow waves for the
resistance—-minimized hull form of small fishing boat by using numerical simulations and
model tests. The resistance—minimized hull form is developed from an original hull form
which is selected from existing small fisher boats in our country. In order to estimate the
resistance performance for the original and the developed hull form, several numerical
simulations and model tests are carried out. Marker and Cel(MAC) method and
Marker—Density method are adopted to simulate the free—surface bow waves around
advancing hull surface. The results of numerical simulations are compared with the model
tests in towing tank. The results show that the resistance performance of the
resistance—minimized hull form is improved than that of the original hull form. The results of
this study will be a good guide to the hull form development of small fishing boats in future.
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Fig. 1 Comparison of body plans of the
original and the resistance—minimized hull forms
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Table 1 Principal parameters of the original
and the resistance—minimized hull forms

. Resistance
Original —minimized
G/T 4.99ton 4.97ton
L 11.12m 11.42m
B 2.86m 2.82m
Bc 2.74m 2.72m
draft 0.68m 0.67m
A\ 12.87m 12.51m
WSA 39.08m 41.09m
LCB -3.13% -3.18%
Cs 0.571 0.565
Cp 0.663 0.659
Lw /v 4.745 4.920
Bc/T 4.029 4.096
Bo/V'? 1.169 1.172
Design speed 15 Knots
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Table 2 Computational conditions about
Inhawave

Condition
Number é 15900
Computational é gg
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X 0.0125
Cell Size Y 0.0121
Z 0.0120
Fnv 1.6
oT 4.5+107
Total time steps 5000
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Table 3 Computational conditions about IUBW

Condition
Number X 80
of Cell Y 50
z 60
Computational X 04
domain Y 0.28
z 0.44
X 0.004
Cell Size Y 0.0048
z 0.0064
oT 1.0¢107
Total time steps 8000
L. [

(b) XZ Plan

(a) XY Plan

Fig. 3 Computational domain about IUBW

Journal of SNAK, Vol. 45, No. 2, April 2008

127

% s

Fig. 5 Resistance—minimized hull form model

Table 4 Principal parameters of the original
and the resistance—minimized hull form

L Resistance
Original —minimized
Model ITO5-05-Fish01 ITO6-01-Fish03
Lwe 0.927m 0.952m
B 0.238m 0.235m
Bc 0.228m 0.227m
T 0.056m 0.055m
v 0.0074m 0.0072m
Scale 1/12
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Fig. 8 wave breaking of IUBW (F,-=1.6)
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(b) Resistance—minimized hull form
Fig. 9 Perspective view (F,-=1.6)

Original hull form
- | Resi inimized hull form

4 bkl
e

Fig. 10 Cp history of the original and the
resistance—minimized hull forms
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