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Improvement of Hull Form of Fishing Vessel by Suitable Bulge

By Toshihiko Kawashima, Member Yasuo Yoshimura, Member
Shiro Suzuki Kouj Oomoto

Summary

Fishing boats have several restrictions on their machinery arrangements and space utility on deck. For
the improvement of the stability and the deck utility, the fitting of a bulge on sidewall of the vessel is one of the
solutions. However, the bulge generally makes a significant increase of hull resistance and loss of speed.

At the principal design stage of the elongation of the fisheries research ship “Ushio-maru”, the University of
Hokkaido, the authors examined the suitable form of the bulge to improve the stability without increase of the
hull resistance. For this purpose, systematic calculations of wave making resistance by Rankine's source
method and model experiments using a circulating water channel have been conducted. In this process, it has
been found that the optimized bulge form can decrease the hull resistance.

In this paper, the authors discuss about the mechanism of the hull resistance decrease by a bulge based on
the view point of flow field around hull and propose the suitable method to design the bulge form. This
technique has been applied to the actual elongation design of “Ushio-maru”, and then it has been confirmed by
the experimental model tests as well as the full scale trials.
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Tablel

Items of original and modified ships

M1 M2 M3 Ma M5
Ttems Original | Enlarged | Enlarged | Enlarged | Enlarged
+Bulge +Bulb +Bulge
+Bulb
L) 27.5 33.7 33.7 33.7 33.7
Loi(m) 29.9 36.1 36.1 36.1 36.1
B(m) 6.5 6.5 7.7 6.5 7.7
dmialm) 2.5 2.5 2.5 2.5 2.5
(L) 303 404 415 406 418
S(m®) 249 319 325 326 332
Ch 0.662 0.720 0.625 0.723 0.630
C, 0.684 0.744 0.728 0.747 0.733
2. Cu 0.968 | 0.968 | 0.8569 | 0.968 | 0.859
Cu 0.924 0.937 | 0.8656 | 0.937 | 0.865
icb 0.0208 | 0.0138 | 0.0i456 | 0.0138 | 0.0145
trim.(m) o o (8] (8] o
1) trima(m) 0.8 0.8 0.8 0.8 0.8
Vai(kt) 11.0 10.0 10.0 10.0 10.0
Vaaz(kt) - 11.0 11.0 11.0 11.0
22% 30% —
A fLae x10° 4.2 10.3 10.6 10.4 10.7
. 4.23 5.18 4.38 5.18 4.38
Fnu 0.345 0.283 0.283 0.283 0.283
Fna - 0.311 0.311 0.311 0.311
cf. Above hull main dimensions are defined by La.
V&, Fn: ! defined from reserved view point
Va:, Fn: : defined from positive view point
TKM O_5m trim; defined by base line of body plan
trims defined by height of hull bottom
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(1) bi method
yeo(x): breadth of original bulge
ys(x) : breadth of modified bulge

(2) b:method
lb : length from outer vertical line
defined at Cpanw position
So @ area covered by hull surface
& outer base line

(3) bs method main hull
8 : weighting function // original bulge
(following functions are used) —_.-*: modified bulge
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Table 3 Conditions of model experiments

Fig.17
M1 M2 M3 M4 Ms Fig.18 K
Items | Original |Enlarged |Enlarged |Enlarged |Enlarged . )
+Bulge | +Bulb | +Bulge 5% 10%
+Bulb
. Cw  Fn>0.35 1.5m/s
Lisa (m) 1.882 1.906 1.906 1.906 1.906
Lot (m) 2.044 2.038 2.038 2.038 2.038 Ct Cr Cw

Ae (k) | 1005 | 7.55 78.5 759 78.7
S (m)| 1294 | 1130 | 1L1a6 | 1155 | LI71
A- (m) | 00767 00523| 00551 00551| 00551
BRTT | 43x10° | 2.9x10° | 3.1x10° | 3.1x10° | 3.1x10°
BRCWC [19.6x10° |13.3x10° [14.1x10° |14.1x10° |14.1x10°

Ct=ht /. SpS\V?
of -015 form factor
BRTT . blockage ratio in towing tank (Bxd=6x3m) 014 3 0. 450 Ml (”r‘lsiml.) _—
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