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A study on hull form design for small fishing vessels
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Abstract: The primary objective of the current study is to develop outstanding hull form on resistance performance by using
numerical analysis code. Model tests were conducted to assess the resistance performance of the developed hull form. The in-
vestigation of an existing vessel was performed for validating the actual ship design based on the drawing. The operating dis-
placement and speed were mainly confirmed through investigation of the existing vessel. The resistance performance of the
existing vessel was analyzed using numerical code. The developed vessel was derived through studies on wave improvement
of the bow shoulder, the balance of displacement distribution, the modification of the frame shape, and the size and shape
change of the center skeg. Based on the results of a computational fluid dynamics analysis, the resistance performance of the
developed vessel showed an improvement of 15% over the existing vessel at a speed of 11 knots. Resistance tests were con-
ducted to evaluate the performance of the existing vessel and the developed vessel in the towing tank. Finally, the effective
horsepower of the developed vessel showed an improvement of 17% over the existing vessel.
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Figure 1: Investigation for existing vessel
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Figure 2: Body plan of the existing vessel

& XM} Choi et al. [4]

&

f ARA}

W4 2] (Laplace equation)

Wi} A% e e AL A

o

o
N

A
Z}
h
317

pi
o

]_

S

Operating

&

[e)

R

o)
RS

N
T

b

E]¢] Operating Load®} 11:=E 9] A

o] 27}

A

'l__lj

2 8A %A}, Operating Load H.tF FA ¢ Full Load<}
}_

Operating Load®} 11:=E0] 4 WAzt oF 80%E
Table 1] YERAATE.

dataleh. &

(2017.5)

3

F U823 Park et al. [5],

Fxsp7] e,

o

[e)
=

3 A A414d A4

A7) 5 A
%t

]

Park [6], Kim et al. [7]
Tk d A Yo

o

—(‘5_}

CREEEERY



AAA - 3L
Table 1: Particulars of the existing vessel
Operating Load Full Load
Lpp (m) 9.46 9.46
Tr (m) 0.35 0.45
Ta (m) 0.53 0.63
DISP (m;) 10.60 13.34
Lcg (m) -1.19 -1.22
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Figure 3: Wave contours for the existing vessel
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Figure 5: Comparison of existing and 1% development vessel
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Figure 6: Comparison of existing and 2™ development vessel
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Table 2: Particulars of existing vessel and development vessel

15t 2nd
Existing development | development

Lwi(m) 10.70 10.32 10.58

Lpp(m) 9.46 9.46 9.46

B(m) 2.87 2.87 2 64

Full Load
Te/Ta(m) 0.45/0.63 0.45/0.63 0.49/0.67
Operating Load

Te/Ta(m) 0.35/0.53 0.35/0.53 0.40/0.55
Cs 0.8766 0.8870 0.8826
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Figure 7: Comparison of wave profile for 3 vessels
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Figure 8: Comparison of wave contours for the existing vessel
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Table 3: Resistance performance for existing vessel and 2™
development vessel at full load

Existing 2" development
ViscousPressure| Total |[Viscous[Pressure Total .
Vs Resist- | Resist- | Resist- | Resist- | Resist- | Resist Diff.
(knots) (%)

ance ance ance ance ance ance

MN) | AN | N [ N) | N [ (N)

7 4.13 |18.04 |22.17| 3.96 | 15.59|19.55| 88.16

9 6.80 | 37.28 | 44.08 | 6.67 |32.20 | 38.87 | 88.17

11 10.12 | 68.51 | 78.62 | 9.80 | 57.58 | 67.38 | 85.70

13 13.75183.43197.17 | 13.06 | 73.73 | 86.80 | 89.32

** Diff.(%) = (Total resistance of 2™ developmentx100) /
Total resistance of existing

Table 4: Resistance performance for existing vessel and 2™
development vessel at operating load

Existing 2" development
v Viscous|Pressurd Total |Viscous|Pressurd Total Diff
s Resist- | Resist- | Resist- | Resist- | Resist- | Resist- ’
(knots) (%)

ance | ance | ance | ance | ance | ance
MN) | MN) | N | N) | N) | (N

7 3.94 | 14.47|18.40| 3.76 | 12.15| 15.91 | 86.45

9 6.47 130.12 |36.59| 6.24 | 25.37|31.61 | 86.38

11 9.61 [50.11]59.72| 9.12 | 41.15|50.28 | 84.18
13 12.67 | 57.34170.01 | 11.47 1 49.33 | 60.80 | 86.84

** Diff.(%) = (Total resistance of 2" developmentx100) /
Total resistance of existing
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Figure 10: Comparison of wave contours for the existing

vessel and 2™ development vessel at full load

A Tknot(Existing) A Tknot(2™ development)

A 9knot(Existing) A 9knot(2™ development)

A 11knot(Existing) A 11knot(2™ development)

A 13knot(Existing) A 13knot(2™ development)
Figure 11: Comparison of wave contours for the existing

vessel and 2™ development vessel at operating load
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Figure 12: Model ship for existing vessel

Figure 13: Model ship for 2nd development vessel
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Figure 14: Photo of the existing vessel at 11.0 knot

Figure 15: Photo of the 2™ development vessel at 11.0 knot

Table 5: Comparison of effective horse power for 2 vessels

Effective horse power(EHP, PS)

v Full Load Operating Condition
N ond ] ond i
(knots) Existing|Develop-| D01 ff Existing|Develop-| D01 fr.

ment o) ment o)
5.0 5.0 4.9 98.00 4.5 4.2 93.33
6.0 10.4 10.3 | 99.04 9.5 8.8 92.63
7.0 22.5 224 | 99.56 18.8 17.8 | 94.68
8.0 39.8 35.6 | 89.45 | 342 30.1 88.01
9.0 65.5 59.9 | 9145 | 575 499 | 86.78
10.0 | 102.6 | 93.8 | 9142 | 849 72.3 | 85.16
11.0 | 1384 | 1242 | 89.74 | 108.3 | 89.5 | 82.64
12.0 | 1654 | 1452 | 87.79 | 126.5 | 104.3 | 82.45
13.0 | 189.7 | 164.8 | 86.87 | 146.0 | 119.3 | 81.71

** Diff.(%) = (2 Developmentx100)/Existing

Figure 16: Comparison of effective horse power for 2 vessels
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