PISSN 2071 0004 FISHEREES OCEAN

cISSN 2671-9924 -

J Korean Soc Fish Ocean Technol, 59(1), 001-008, 2023 KSF T TECHNOLOGY

https://doi.org/10.3796/KSFOT.2023.59.1.001 fishtoch or Kt
WWW._TI or,

{Original Article)

1 2 {3
MY - Y3

el At e AT AT, BN AAATY AT, AFhHE B, R g

Stability of hair-tail angling fishing boat according to the induction fishing

lamp installation
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In this study, the stability of fishing boat inducing the change of fishing lamp in accordance with the installation of induction
lamp in comparison with metal halide lamp was investigated. Inclining test for 8.55 ton class of hair-tail angling fishing
boat was performed in order to find a GM and light weight. A stability calculation of the target fishing boat on the basis
of KST-SHIP program was evaluated. The stability of the fishing boat with a metal halide lamp such as induction lamp
according to the result obtained by the inclining test is slightly different, and the stability is not so much affected. Due
to the induction lamp installation, the wind area increased by about 3.178 m’. Before installing the induction fishing lamp,
GoM was found to be 0.209 at full load departure and 0.296 at departure from fishing ground. After installing the induction
lamp, the full load departure condition is 0.178 and the fishing ground departure condition is 0.260. The GoM value before
and after installation of the induction fishing lamp shows a difference of about 3% at the full load departure condition.
The value of the critical angle of inclination definition showed a difference of about 16%. Despite these differences, it is

lower than the regulations; it was confirmed that there will be no significant difference unless it is in an overloaded state.
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Table 1. Principal dimension and character of fishing boat

Ship’s name Jo-Myeong
LBP (m) 12.65
B (m) 3.62
D (m) 1.13
Draft (m) 0.85
Displacement (ton) 26.00

8.55 ton class hair-tail

Kind of ship angling fishing boat

Port Jeju Hallim

Fig. 1. Induction and metal halide fishing lamp installed
fishing boat (Jo-Myeong).
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Table 2. Character of metal halide and induction lamp of
Jo-Myeong

Spec. and item Unit weight Quantity Weight Total

(kg) (EA) (kg) (kg)
Metal halide lamp 0.7 24 16.8
Lamp ballast
(1,500 Wx2) 30.0 12 360.0 376.0
Induction lamp
(inclusive JIG) 7.0 34 238.0
Lamp ballast 1.5 34 51.0 289.0
Difference 222 . ] $70

(Metal-Induction)
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Fig. 2. Amrangement of fishing lamp of Jo-Myeong (induction and metal halide lamp combined).
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Table 3. Calculated (3 value from F/D

F/D P
Steel/FRP ship Wooden ship

0.21 1.051 0.484
0.22 1.058 0.490
0.23 1.063 0.496
0.24 1.068 0.501
0.25 1.073 0.506
0.26 1.076 0.511
0.27 1.080 0.513
0.28 1.084 0.516
0.29 1.087 0.518
0.30 1.090 0.521
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Fig. 3. Weight amangement for inclining test of Jo-Myeong.

Table 4. Inclining test condition of Jo-Myeong

Date 2021. 6. 12.

Place Hallim port

Weather Sunny

Wind direc./veloc. NW, 2.0 m/sec

Sea condition Calm

Seawater density 1.023

Draft Fore draft (df) Aft. draft (da)
Port (m) 0.36 0.44
Starboard (m) 0.52 1.53
Mean (m) 0.44 1.48
Weight spec./mass Seawater/0.24 ton
Weight position Frame. No. 15
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Table 5. Stability evaluation of Jo-Myeong according to G,M

DIe(Silngga:forllaI/np Induction }]:2 leit(?; Induction }1:2 Et;lé Induction }]:2 Et(?; Induction l]:: leit:il;
Condition Light ship Full load departure Fishing ground departure Full load arrival
Displacement (ton) 18.436 18.226 26.007 25.797 23.302 23.092 22.482 22272
Draft(deq.) (m) 1.017 1.012 1.178 1.173 1.120 1.116 1.103 1.099
KMT (m) 2.819 2.844 2.223 2.234 2.385 2.400 2.443 2.459
KG (m) 1.310 1.282 1.223 1.202 1.300 1.277 1.328 1.305
GM (m) 1.509 1.562 1.000 1.032 1.086 1.122 1.115 1.122
(1) GoM (m) 1.509 1.562 0.958 0.989 1.040 1.076 1.068 1.106
0.04B 0.145 0.145 0.145 0.145 0.145 0.145 0.145 0.145
a *B/D 1.730 1.730 1.730 1.730 1.730 1.730 1.730 1.730
F 0.589 0.594 0.428 0.433 0.486 0.490 0.503 0.507
F/D 0.521 0.526 0.379 0.383 0.430 0.434 0.445 0.449
B 1.095 1.095 1.095 1.095 1.095 1.095 1.095 1.095
(2) 0.04B+(a xB/D)-p 0.780 0.780 0.780 0.780 0.780 0.780 0.780 0.780
(1)-(2) 0.729 0.782 0.178 0.209 0.260 0.296 0.288 0.326

ofm, QIEH ol 5 AAOR e gik. Eat 45

of Asiiele e il vehyslt.
QIElH Hols-e HABkAS w) Hskgele] B9 GM
e NEoR WA uh2 2SS W] gjatol

Condition

Departure from Fishing
Ground Condition

0.30+

GZ (m)

Full Load Departure
Condition

0.20+ , Light Weight Condition

fo 40 + 0
Angle of Heel (deg)

Fig. 4. Comparison of righting arm (GZ) curve of Jo-
Myeong according to loading conditions.
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Table 6. Stability evaluation of Jo-Myeong according to critical angle of inclination

Designation / . Metal . Metal . Metal . Metal
Kind of lamp Induction halide Induction halide Induction halide Induction halide
Condition Light ship Full load departure  Fishing ground departure Full load arrival
Displacement (ton) 18.436 18.226 26.007 25.797 23.302 23.092 22.482 22272
Draft(deq.) (m) 1.017 1.012 1.178 1.173 1.120 1.116 1.103 1.099
KGy (m) 1.310 1.282 1.265 1.245 1.346 1.323 1.375 1.352
GoM (m) 1.509 1.562 0.958 0.989 1.040 1.076 1.068 1.106
A (m?) 34.151 30.965 31.870 28.683 32.683 29.496 32.930 29.743
H (m) 1.945 1.678 1.961 1.685 1.955 1.682 1.953 1.681
Centroid of (1)2.74AxH
couple of (m3). 182.001 142.368 171.242 132.427 175.073 135.938 176.216 136.994
forces for
inclination  (2)0.214x7xnxb - - 27.114 27.114 27.114 27.114 27.114 27.114
B)1)H2)
J100W 0.099 0.078 0.076 0.062 0.087 0.071 0.090 0.074
Sea water inflow angle (deg) 69.60 69.80 46.70 47.30 54.90 55.50 57.50 58.10
Submerged 1770 17.90 13.00 13.10 14.70 14.90 15.20 15.40
angle (deg)
. B (deg) 17.70 17.90 13.00 13.10 14.70 14.90 15.20 15.40
Critical angle
of inclination Angle (_)f
inclination « 14.40 14.50 10.50 10.60 11.90 12.00 12.30 12.40
(deg)
(4)GZa (m) 0.330 0.341 0.182 0.189 0.219 0.229 0.231 0.241
“-(3) 0.231 0.263 0.106 0.127 0.132 0.158 0.141 0.167
o # BFA] ©F 3% (0.031/0.989x100) 2}o]E& Ko, EA-
AR B o mel AL Aujel wzm o) ZdAR-Ege] GE2 16% (0.0210.127x100) ES] Aol
S Hols MAo] WE xyse] Byl vaser  § Mol U e glol Bl el ANsks
ol Hlopgel vlafo] Helobut Belgel 2 Aol ZIERE olR7} Alenz shajges) ofjei 2 4
glck Qled Wolge A 2T ol B4y ol7F fE slom ek
20 GME WESITE B3k FUUAS Tefsle] v
Aol Aol 2 gl BT HAS A0 sk e
U4 7l WEkelh Q19 Fols AR o1 e 2 Ao A= ofale) wiEdEto| = HojeE oflu A
GiME YA ZAloli= 0209, U] of4hahe 02960, A QlElHl HolFoz A 490 Besy
B oUegton QIgA ojes AARE o]foll= vHlE TSRS ARSI 8555w AR AR 7IollE
T 0.178, HHA oo A= 026008 GoMo| tha W tidAlo R migelete| = ol AR 492 307]9]
oA 7|= skglot B4 FES whESekaL Qlrk Holoe e olsor wA| dxsto] H44d A
QU HolgS MAGIAS o) FPUAL o3 mM AR Salsldal HolEel FRol w1 AnE E
7Vl AC® UeRdrh SA Az ool Bel  shalr).
Ak A Ae] Aoliz oleld ol Ax Aoz QEA HolES MASES 49 GM x4e] B9l
S 0127, 9HA) oA 0.1585 Urebith X A BAYES BEslaa, FwAe wests 2y
ool UAEEF 0.106, WAol g 0,132 tpeht  Auh AASYA BRI EE WS Ao ek
AGLe ofgk Wol XY B4 715e FHAZE ok QlEA HolE A A tlAre] GM @ vl
Ao Lehlt. o 20N o] = FojEo] Hlstel of 3% ol
AEM ol MA| A-F 2B GMAS WAE 2 e, BB e 16% HE 2
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