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Korean coastal fishery suffers from profitability degradation due to a decrease in fisheries resources, pollution in coastal waters, fuel

coast increase, and market opening for aquaculture products, The next generation Korean fishing vessel aims at the improvement

of energy efficiency, enhancement of crew welfare, and safety. These purposes can be accomplished by adopting a new standard

hull form with improved resistance performance and a modernized residence facility on the deck, In order to improve resistance performance,

this study attempts to optimize design variables for stern flaps for three kinds of fishing vessels — coastal multi—purpose, coastal trap,

and dredged nets, A series of model tests for these fishing vessels was carried out in the towing tank of Pusan National University.

The results indicate that for some cases, the stern flap caused the stern trim of the vessel to decrease, leading to

reduction,

Keywords : New generation Korean fishing vessel(XIM|CH 3% 044), Resistance performance( Xt
ZZAA. Stern flap(MO| Z2H). Model test(2SAIT)
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Table 1 Principal particulars of coastal multi-purpose fishing

Table 2 Principal particulars of coastal trap fishing vessel

Loading condition Full load Sea trial

ltems Ship | Model | Ship | Model
Scale ratio, 8.00
Design speed 16 knots|2.91m/s |16 knots|2.91 m/s
Length between perpendiculars 162 | 2025 | 162 | 2.005
Lep (m)
Breadth, B (m) 4976 | 0.622 | 4.949 | 0.619
Draft, Fore T (m) 0.760 | 0.095 | 0.300 | 0.038
Draft, Aft T, (m) 0.760 | 0.095 | 0.900 | 0.113
Displacement V (m?) 39.0 | 0.076 | 31.0 | 0.061
Wetted surface area S (m?) | 95.080 | 1.486 | 92.930 | 1.452
Ivr:tgfﬁﬁfi\?r(eniz)abo"e 3.422 | 0.053 | 3.111 | 0.049
Block coefficient Cg 0.6281 0.6177

vessel

Loading condition Full load Sea trial
ltems Ship | Model | Ship | Model
Scale tatio, 7.00
Design speed 16 knots|3.11 m/s|16 knots|3.11 m/s
Length between perpendiculars 157 | 2043 | 157 | 2243
Lep (M)
Breadth, B (m) 4788 | 0.684 | 4.755 | 0.679
Draft, Fore T (m) 0.950 | 0.136 | 0.470 | 0.067
Draft, Aft T, (m) 0.950 | 0.136 | 0.990 | 0.141
Displacement V (m®) 42.0 | 0.122 | 31.0 | 0.090
Wetted surface area S (m?) |92.710 | 1.892 | 87.570 | 1.787
I{:&fﬁﬁ?‘i\fr&az)above 4.025 | 0.082 | 3.222 | 0.066
Block coefficient Cg 0.5769 0.5535

oy g—

A el

Fig. 2 Model of coastal trap fishing vessel

Table 3 Principal particulars of dredged nets fishing vessel

ading condition Full load Sea trial
ltems Ship | Model | Ship | Model
Scale ratio, A 8.00
Design speed (knots) 16 knots|1.82 m/s| 16 knots|1.82 m/s
Length between perpendiculars 123 | 1538 | 123 | 1538
Lep (m)
Breadth, B (m) 4.0 0.500 4.0 0.500
Draft, Fore Tr (m) 0.800 | 0.100 | 0.364 | 0.046
Draft, Aft T4 (m) 0.800 | 0.100 | 0.946 | 0.118
Displacement vV (m°) 27.0 | 0.053 | 23.0 | 0.045
Wetted surface area S (m?) | 66.700 | 1.042 | 63.040 | 0.985
serse rea,above 3.169 | 0.050 | 2.910 | 0.045
Block coefficient Cg 0.6965 0.7264

Fig. 1 Model of coastal multi-purpose fishing vessel

Fig. 3 Model of dredged nets fishing vessel
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Fig. 4 Design variables of stern flap

Table 4 Principal particulars of stern flap

Stern flap (E;orglf lf\r;\it)h Flap angle a (deg)
#1 0.8 10
#2 0.8 10
#3 1.2 12
#4 1.2 12

(c) Stern flap #3

(d) Stern flap #4
Fig. 5 Photos of stern flaps for coastal multi-purpose fishing
vessel
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(a) Stern flap #1 (b) Stern flap #2

I
(c) Stern flap #3 (d) Stern flap #4
Fig. 6 Photos of stern flaps for coastal trap fishing vessel
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(a) Stern flap #1

(b) Stern flap #2
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(c) Stern flap #3 (d) Stern flap #4
Fig. 7 Photos of stern flaps for dredged nets fishing vessel
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Table 5 Comparison of resistance performance and trim angle
with varying stern flaps for coastal multi-purpose
fishing vessel at sea trial draft and design speed

Increase in

Coastal Increase in Cg
EHP ‘
EHP relative to

multi-purpose | Crx10° |relative to bare (0S)
hull (%) P

at 16 knots bare hull (%)
Bare hull 9.133 0.00% 402.5 0.00%
Stern flap #1 | 8.989 -1.58% 397.6 -1.22%
Stemn flap #2 | 8.850 -3.10% 392.9 -2.39%
Stern flap #3 | 9.323 2.08% 409.0 1.61%
Stern flap #4 | 9.696 6.16% 421.7 4.77%
Coastal - — Increase in trim
multi-purpose an;ﬂam(O) rlenlg;ﬁ/%s?ombat:gnhiﬂg‘(?) angle relative
at 16 knots to bare hull (%)
Bare hull -3.55 0.00 0.00%
Stern flap #1 | -2.45 1.10 31.0%
Sten flap #2 | -2.27 1.28 36.1%
Stern flap #3 | -1.85 1.70 47.9%
Stern flap #4 | -1.58 1.97 55.5%
(a) 12
10
- 8
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© 6 e ---Q----- Bare Hull, Sea Trial Draft  —|
— 1+ Stern Flap #1, Sea Trial Draft
D) ———— Stern Flap #2, Sea Trial Draft
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,Tv," SterT Flap #4, Sea‘ Trial Draft
6 8 10 12 14 16 18 20
V, (knot)
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———— Stern Flap #2, Sea Trial Draft
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(C) 0 R R Oeeeee Bare Hull, Sea Trial Draft
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——@—— Stern Flap #2, Sea Trial Draft
= 2 —--\/~-~- Stern Flap #3, Sea Trial Draft—|
;’ ,Tv," Stern Flap #4, Sea Trial Draft
E ) |
E 2
46 8 10 20

Fig. 7 Comparison of resistance performance and trim
angle with varying stern flaps for coastal
multi-purpose fishing vessel with respect to speed

Resistance test
Ballast load

Date : 2017. 11.08
Velocity : 16.00 ki

____

Hetugoly
With Stern Flap No.i
Resistance test
Ballast load
Date : 2017. 11.
Velocity : 16.00

mam 1

(d) Stern flap #3

- T E—
N Fla 4
Ballast load al
Date : 2017. 11. 08
Velocity : 16.00 kn@

smann ']

(e) Stern flap #4
Fig. 8 Comparison of resistance performance and trim angle with
varying stern flaps for coastal multi-purpose fishing vessel
at design speed (16 knots)
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Table 6 Comparison of resistance performance and trim
angle with varying stern flaps for coastal trap
fishing vessel at sea trial draft and design speed

Increase in Cg Increase in
Efiséali;;ig Crx10° |relative to bare (EHS EHP relative to
hll (%) RS/ 1 bare hull (%)
Bare hull 8.503 0.00% 405.6 0.00%

Stern flap #1 | 7.809 -8.16% 380.5 -6.19%

Stern flap #2 | 7.895 —7.15% 383.6 -5.42%
Stern flap #3 | 7.818 -8.06% 380.8 -6.11%
Stern flap #4 | 7.713 -9.29% 377.0 =7.05%

Increase in trim
angle relative
to bare hull (%)

Coastal trap Trim Increase in trim angle
at 16 knots |angle (°) | relative to bare hull (%)

Bare hull -3.46 0.00 0.00%
Stern flap #1 | -2.57 0.89 25.7%
Stern flap #2 | -2.44 1.02 29.5%
Stern flap #3 | -2.24 1.22 35.3%
Stern flap #4 | -2.22 1.24 35.8%
(a) 10
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Fig. 9 Comparison of resistance performance and trim
angle with varying stern flaps for coastal trap
fishing vessel with respect to speed
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Table 7 Comparison of resistance performance and trim
angle with varying stern flaps for dredged nets
fishing vessel at sea trial draft and design speed

Increase in Cg EHP Increase in

Dredged nets Crx10° | relative to bare EHP relative to

at 10 knots nul (%) | P3| oare hull (%)
‘. ‘ Bare hull 13.563 0.00% | 98.6 0.00%
Velocty - 16O Stern flap #1 | 15.417 13.67%  [109.6]  11.16%

gt o b |

Stern flap #2| 15.818 16.63% 112.0 13.59%
Stern flap #3| 17.076 25.90% 119.6 21.30%
Stern flap #4 | 14.389 6.09% 103.5 4.97%

Dredged nets| Trim | Increase in trim angle | NCrease in trim

at 10 knots |angle (°) |relative to bare hull (°) arg)%lree rﬁba”ti\g;))to
Bare hull -0.97 0.00 0.00%
- : B = Stern flap #1 | -0.31 0.66 91.3%
. | 1. Stern flap #2 | -0.37 0.60 89.6%
[ — . ( Stern flap #3 | -0.45 0.52 87.3%
: Stern flap #4 | -0.12 0.85 96.6%
(@ 20

———— Q----- Bare Hull, Sea Trial Draft

—{1—— Stern Flap #1, Sea Trial Draft
——m—— Stern Flap #2, Sea Trial Draft
—-—=\/--— Stern Flap #3, Sea Trial Draft
15 | -—-w--— Stern Flap #4, Sea Trial Draft

(c) Stern flap #2

e
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Ballast load
7. 138

6 8
Vg (knot)

(b) """ Q--eee Bare Hull, Sea Trial Draft

—{ 11— Stern Flap #1, Sea Trial Draft
150~ @ sten Flap #2, Sea Trial Draft
—-——/--— Stern Flap #3, Sea Trial Draft
-—-y--— Stern Flap #4, Sea Trial Draft

(c)

""" Q----- Bare Hull, Sea Trial Draft

—{—— Stern Flap #1, Sea Trial Draft
———— Stern Flap #2, Sea Trial Draft
-—=/--- Stern Flap #3, Sea Trial Draft

Trim Angle (°)
o

2 ! o
v ‘ Stern Flap #‘4, Sea Trial I‘)raft T
(e) Stern flap #4 ) ° ! i,s (knot) 10 B 12
Flg 10 Comparison of resistance performance and trim F|g 11 Comparison of resistance performance and trim
angle with varying stern flaps for coastal trap angle with varying stern flaps for dredged nets
fIShlng vessel at deSign Speed (16 knots) f|8h|ng vessel with respect to Speed
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(e) Stern flap #4
Fig. 12 Comparison of resistance performance and trim
angle with varying stern flaps for dredged nets
fishing vessel at design speed (10 knots)

olSHTEoMe] HRE
2 20| Z7ksts Bs &
20| 0.97°2M UM = M
Heke Fo| clzctn 2 4 3
Froude 57} 0.4622 oF & & MHt0| 0.64 ~ 0.65=Ct &N
Xt B £} AP LERP| 2oz BeiEict 7)2
oz Mo|=gle| Hrt A2 Mojoly| mh2o| Mo|Se
X8t 2P Table 70l LIt Z44{2, SR1zte| wel}-0.31°
~ 0122 YA CHE OfMolIA LIkt 2.2° Lhelol HA £
SofLb| mh2ol Nato| Z7tsks K80l Let

=
aTI=
Heg FEHHCH

0

EF o|: 7|EX-IO§ 2Mo

o=t M: stern flap #2 7+ MX|El Z7F XHEASO0|
715 2o| skAkE|QICH LM (bare hull)oll HIGH CrOl 2F 3.10%
FEOI0| 2f 2.39%7t ZAsIQICt ol Mo|EEo] of 1
BIte1HAM =2.27° 7} =[QdCt

ofokE 0| M: stern flap #4 71 Ax|El odoF SHto{Mo| X
SIMS0| TR ol sRAEACE LiM(bare hull)oll HIsH CRO|
glk 9. 29% %§D|—E40| ok 7.05% 7LAO|.o:i|:} A-||:||EEIO| ok
24 BI6IHEM 2,227} =[2dct

Ol=&TE0{M: Mo|EY ZEEA| o|sMF oMol EEZ

=2- —aBa

—
—

tES LM (bare hull)ol|] Hlsl ZCi 0.85° Z7kiXet 7 Zntz
EZZio| -0.31°~ -0.12°2M 2[2| & MEloM Hol= X
==

EZ2t 228 T/ &35 HzEol Metdse AstEot
Mo|S#ez olslo] o] 2335 MolF Edidol E
7 =0l Edid FI&2| HE|lRs 70 £0i50] HYY
HAgo| ettt SRt MF FSHo| StHHA o}
ol S7FIEE XMgt F7te| olo| =of. ot
M Met 4s0l z|XatE Z0[Z o=
Aot =l M= =M EE 20 2.2 ~ -
UC}. o ¢ -rl Sakako et al. (2019) 7t

Natnh A4 EHE

2IA HEe| E2Zio]

22013 20| E2 20| LT 2 H2E HoltE Sl
NSl 2fEate olxo2 2 oiTolAl KIAEH HEER2
o MBS JHME 9IBH MoISTIS Falo| HBM oS B
cishen| ©20| ® 2oz AlREct

Of =22 FAohefl 7| =7 XA (2

H)oll 2fsto] oA

38

CHetEMstel=m g M|58H M[1E 20214 28



g

ojgld- -zl 7 -0[2l

o

References

Cusanelli, D. & Karafiath, G., 2001. Stern flaps, Frofessional
Boatbuilaer, April-May.

Karafiath, G. & Fisher, S.C., 1987. The effect of stern wedges
on ship powering performance. Naval Engineers Journal,
99(3), pp.27-38.

Korea Institute of Machinery and Materials (KIMM), 1984.
Research on the moaemization of small fishing boats, KIMM.

Park, D.W., 2018. An experimental study on the resistance
performance of fishing vessel appendages. Journal of the
Korean Society of Marine Engineering, 42(9), pp.668-674.

Sakako, A., Ghassemi, H. & Keyvani, S., 2019. Evaluation of
the hydrodynamic performance of planing boat with trim tab
and interceptor and its optimization using genetic algorithm.
Journal of Marine Science and Aoplications, 18, pp.131-141.

Seo, KH., et al., 2005. A review on hull designs and appendages
performances for development of a 60m class semi—planing
craft. Proceedings of Fall Annual Meeting of SNAK, Yongin,
Republic of Korea, 3—4 November 2005, pp.869-875.

Tsuchiya, T., 1972. New statistical regression analysis for fishing
boat hull resistance. Journal of the Sociely of Naval Architects
of Japan, 132, pp.63-80.

Yaakob, O., Shamsuddin, S. & King, K., 2004. Stern flap for
resistance reduction of planing hull craft: A case study with
a fast crew boat model. Journal Teknologr, 41, pp.43-52.

Yu, JW., Lee, Y.G., Park, AS., Ha, Y.J., Park, Ck. & Chio,
Y.C., 2011. A Study on the Resistance Performance of Korean
High—Speed Small Coastal Fishing Boat. Joumal of the Society
of Naval Architects of Korea, 48(2), pp.158-164.

JSNAK, Vol, 58, No. 1, February 2021

39



	차세대 한국형 어선의 저항성능 최적화를 위한 수조모형시험 연구
	1. 서론
	2. 대상 선박
	3. 수조모형시험 결과
	4. 결론
	References


