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Abstract @ A variety of appendages are attached to coastal and offshore fishing boats to improve stability during navigation or fishing operations
(stability performance and roll reduction). These appendages are generally classified into three types, which are shown in Fig. 1. The numerical
calculations were conducted for the following eight cases: one case of a bare hull, three cases where a single appendage attached, three cases of a pair
of appendages attached, and one case where all three appendages were attached. Table 1 presents the main dimensions of the bare hull and Table 2
describes the main dimensions of the three appendages. The fluid dynamic performance with regard to the three hull appendages was evaluated via CFD
for the following cases: each of the appendages attached independently, a pair of appendages attached, and all three appendages attached simultaneously.
The No. 1 appendage showed that pressure resistance was proportionally greater than friction resistances. Both Nos. 2 and 3 appendages showed
comparable levels of pressure and friction resistances. The correlation between appendages was minimal in the case of pairs and . Comparing the cases

of the No. 2 appendage attached and all appendages attached, at 11 kn, the EHP showed an difference of 9 %.
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Fig. 2. Three appendages attached to fishing vessels.

Table 1. Main dimensions of the bare hull

operating condition

Length between perpendiculars,

9.46
LPP (m)
Breadth, B (m) 2.87
Draft at F.P.&A.P, Te/Ta (m) 0.35/0.53
Displacement (m’) 10.7
Wetted surface area, Wsa (mz) 42.0
Position of longitudinal center of 1306
buoyance from mid-ship, Lcg (m) ’
Center of buoyancy above base 0232
line, Vg (m)
Design speed (knots) 11.0
Froude number (Fy)

Table 2. Main dimensions of the three appendages

Appendage Appendage Appendage
No.1 No.2 No.3
Lappend. 8,820 8,500 3,800
Bappend. 0.160 0.150 0.060
T Append. 0.250 0.025 0.170
Displacement (m”) 0.53751 0.08125 0.07674
;Yg:e%v:;“ﬁ‘gf) 7.873 5.470 3.068
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Table 3. Modeling of bare hull and appendages

No. Condition

Bare hull

Bare hull+w/ Appendage No.1

@
Bare hull+w/ Appendage No.2
@
Bare hull+w/ Appendage No.3
@
Bare hull+w/ Appendage No.1+No.2
®

No. Condition

Bare hull+w/ Appendage No.2+No.3

®
Bare hull+w/ Appendage No.1+No.3
@
Bare hull+w/ Appendage No.1+No.2+No.3
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Fig. 3. Numerical area and coordinate system.
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Fig. 4. Mesh system used in fishing vessels.

Z7] 230 & AA eakE wiAlEr] flal At 1%
FRE A gt ) RUNEE S AAe T4
AA WskE agstes AAslt Ao w4 AAE
aE gl welk 0274 ANE FRsSolE Btskar
A7 ol 438 et &2 45-7F =, o d5- vt

A 102 o] BRGE g,

H{S Artsle Azt WE o xpE 9k 039% 1lko]
th W 2 EE Reynolds stress models #8331, Y- 7
A 2708 1A &% 20(VineVy, Vud 28 A7)e A A
Z(ms) B AR ol 1 2A (=00 AHEEiT B
A A Wshb S A9 A o] 9% Bl ooj W
AA 7t FAHESE AT AA 21 v =R 1A
L 2218 A&0h At el S disiAEs o
) (symmetry) 47 Z70< F7spgit)

5. 21l A HE
51 Xg4HoA e Iy, MEoty U Qs R

Fig. 5+ Bare hull’g e ol A Aol A o] 313 -& vhEld
Zo|th A& [1xEo|il AANH £ A| LCBE 7|#2
279 degree®] A Eqe] AT Fig. 55 BW A5
BRG] elal Anjol st 2 shEe] wAlk RS
el skl

Fig. 67} Fig. 7-> Bare hullo|A19] A58 3 422 s

- 270 -



CFDell 93k of i A F7h=9 AdAds H7t

wrebdl Zlolth Fig 62 W Aol Aol Aol 2 5t
a7k s Ae & 4 Uk Fig 72 Al 285t
v AEEEE e Aoz 313 Ao A BoE g=
il 2 EExrt dAH = A4S ¢ F Y Fig 8
2 37HA F7bEo]l H-AE AdEjell A AfredlA e s s

2

=3

I

A1

Fig. 5. Wave profile at the free surface (bare hull, 11 kn).

Barc-hull, Operating Load, 11.0 knot

Fig. 6. Hull wave profile (bare hull, 11 kn).

Bare-hull, Operating Load, 11.0 knot
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Fig. 8. Wave profile at the free surface (bare hull + all appendages
attached, 11 kn).

Fig. 9. Wave profile (bare hull + all appendages attached, 11 kn).
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Fig. 10. Pressure distribution applied to the hull surface (bare hull +
all appendages attached, 11 kn).
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Fig. 11. Pressure distribution by appendage (bare hull + all appendages

attached, 11 kn).
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Table 4. Comparison of total resistance at the model size through CFD according to the attachment condition of the appendage

Resistance (N) to entire ship Resistance (N) to No. 1 Resistance (N) to No. 2 Resistance (N) to No. 3

Appendage (including appendage) appendage appendage appendage
No.| Attachment

condition Pressure | Friction Total Pressure | Friction Total Pressure | Friction Total Pressure | Friction Total
resistance | resistance | resistance | resistance | resistance | resistance | resistance | resistance | resistance | resistance | resistance | resistance
1 | Bare Hull | 86.95749 | 19.52671 | 106.48420
91.09793 | 20.83193 | 111.92986| 4.30 2.46 6.76
Bare hull +
2 No. 1 Pressure resistance > Friction
Appendage | 104.76% | 106.68% | 105.11% |resistance: Resistance of appendage
is closely related to the shape.
Bare hull + | 8944246 | 21.99644 |111.43890 327 2.96 6.23
3 No. 2
App:ndage 102.86% | 112.65% | 104.65% Pressure resistance = Friction resistance: No correlation between
e D00 e resistance of appendage and shape
89.75953 | 20.47661 |110.23613 1.63 1.31 2.94
Bare hull +
4 No. 3 Pressure resistance = Friction

Appendage | 103.22% | 104.86% | 103.52% resistance: No correlation between

resistance of appendage and shape

Bare hull | 93 35345 | 2338337 | 116.73682|  4.26 232 6.58 3.05 3.10 6.15

5 + Nos. 1
and 2
Appendages 107.36% | 119.75% | 109.63% No significant correlation between Nos. 1 and 2 appendages.
Bare hull | 9 46878 | 22.98962 | 11345840 3.06 3.01 6.7 1.64 1.30 295
6 + Nos. 2
and 3 o .

Appendages | 104.04% | 117.73% | 106.55% No significant correlation between Nos. 2 and 3 appendages.

Bare hull 94.36435 | 21.73784 | 116.10219 4.40 242 6.82 1.64 1.31 2.96

+ Nos. 1

7 and 3

Appendages 108.52% | 111.32% | 109.03% No significant correlation between Nos. 1 and 3 appendages.

+B§1:S h;‘llz 95.95588 | 24.29517 |120.25105| 4.26 2.30 6.56 3.07 3.10 6.17 1.64 1.31 2.95
8 and 3’

Appendages | 110.35% | 124.42% | 112.93% 5.45% 5.13% 2.45%
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Table 5. Comparison of EHP by attachment condition of appendage

(CFD)
Effective Percentage
Condition Horse Power %) &
(EHP, PS) °
Bare hull 112.414 100.00
Bare hull+No.1 Appendage 119.087 105.94
Bare hull+No.2 Appendage 118.206 105.15
Bare hull+No.3 Appendage 116.623 103.74
Bare hull
+ Nos.1 & 2 Appendages 124.733 110.96
Bare hull
+ Nos.2 & 3 Appendages 120.707 107.38
Bare hull
+ Nos.l & 3 Appendages 123.709 110.05
Bare hull + Nos.1, 2 & 3 128.707 114.49

Appendages

% Percentage (%) = (Bare hull+Appendage)/Bare hullx100

iz
2
-
lo,
)
>
>~
—_—
o
A
N
=
N
=~
lo,
=
N
-
o M
O

s

po)
o
v
=
o
T
T
N
s
i
R
it
N
)
=2
2
Ir
S o

N o
3%
e

o
_4

&0l

2l
2
2
ot
2

(o]
BV A 11

O

2
ot

ot

N

12 of
)
o =

o2 oy R

£

o

ol
T Mo o R
o
=)
LA o at o

%
o

B N

2) 1/l F71Ee] Ag ¢gyx

A ¥ A5
[e]
A

045 =E9] x} ]g B

< ATH|11F)

References

[1] Jeong, U. C, H. S. Kim, S. Y. Kwon and J. H. Choi (2015),

Study of Hull Form Development of 5-Ton-Class
Catamaran-Type  Coastal ~ Fishing Boat for  Welfare
Accommodation of Fishing Crew. Journal of Ocean

Engineering and Technology Vol. 29, No. 6, pp. 405-410.

[2] Kim, I. S., D. G. Go and D. W. Park(2017), A Study on the
Hull Form Design for Small Fishing Vessels, Journal of the
Korean Society of Marine Engineering, Vol. 41, No. 4, pp.
316-322.

[3] Lee, S. H, Y. G. Lee and D. S. Kang(2006), A Study of
Multi Hull Form Design for Small Leisure Fishing Vessels.
Journal of the Korean Society for Marine Environmental
Engineering, Vol. 9, No. 2, pp. 98-108.

[4] Lee, H. J., K. W. Kim, K. H. Lee, S. Y. Kim, S. H. Kim, C.
J. Kim, K. I. Choi and H. J. Jeon(2013), A Study on the
Advanced Schemes on the Welfare Accommodation of
Fishing Crew. Ministry for Food, Agriculture, Forestry and
Fisheries.

[5] Park, D. W., S. B. Lee, S. S. Chung, H. W. Seo and J. W.
Kwon(2013), Effects of Trim on Resistance Performance of a

Ship, Journal of the Society of Naval Architects of Korea,

- 273 -



=
o
o

Vol. 50, No. 2, pp. 88-94.

[6] Park, D. W. and H. S. Yoon(2014), Effects of Grid,
Turbulence Modeling and Discretization on the Solution of
CFD, Journal of the Korean Society for Marine Environmental
& Safety, Vol. 20, No. 4, pp. 419-425.

[7] Yu, J. W, Y. G. Lee, A. S. Park, Y. J. Ha, C. K. Park and
Y. C. Choi(2011), A Study on the Resistance Performance of
Korean High-Speed Small Coastal Fishing Boat. Journal of
the Society of Naval Architects of Korea, Vol. 48, No. 2, pp.
158-164.

Received : 2018. 02. 09.
Revised : 2018. 04. 19.
Accepted : 2018. 04. 27.

- 274 -



