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Abstract : In Korea, tuna purse seine fishery is the industry with the highest production volume in domestic deep-sea fishery. Research has been
continuously carried out since the late 1980s, and research on modernization of technology has been actively conducted. However, while auxiliary works
boats on the fishing vessels play an important role in the purse seine fishing, related research is not sufficient. In this study, we tried to rebuild the
propulsion system of the Net-boat from the propeller to the waterjet type and to perform the hull form conversion to improve the resistance performance
of the hull part and improve the motion performance. For this, we calculated the change of the fluid performance of the ship through computational
numerical analysis. In addition, towing tank tests were carried out to verify the performance of the existing ship and the ship which changed the
propulsion system. As a result, resistance performance of the waterjet type compared to the propeller type was improved by approximately 45 %. It was

confirmed that this was due to reduction of the wetted surface area by removing net and improvements in hull form.
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Fig. 1. Hull form of net-boats. § \

Table 1. Main particulars of net-boats

Fig. 3. Boundary conditions of the numerical domain.

Item Unit  Propeller Waterjet Va?;lot)lon
Length overall (m) 7.02 7.00 -0.28 2 Ao 3zl BAAH, HgSA 2 A e
Breadth (m) 3.02 2.78 -7.95 =2 7W sto] ALHS Fagith old di&shE FAlS A
Draft (m) 0.45 0.55 +22.22 g Al AE5A A9 RANS(Reynolds-averaged  Navier-
Wetted surface area | ()  32.00 18.48 -42.26 Stokes) A 0.2 (D), (2), )7 #o] HERIH
Displacement (ton) 5.06 4.07 -19.59
Vt)—Ff dS « (u—v)=0 (€))
3. AN .
_ if udv=f ds - ?+/ KdV )
3.1 ZEA Y XHYYA ) st) V(t)
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T ANE Vo sielom, #AFE A= Fig 29 o] A
A= Q 5lod d O Sl (<3}
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Fig. 4. Trimmed grid for numerical Simulation.

Fig. 5. Prism layer of hull surface.

Table 2. Applied techniques

Details

RANS
(Reynolds Averaged Navier-stokes)

Realizable k— ¢

Technique

Governing equation

Turbulence model

State Steady state

Unstructured Hexa-mesh
(Trimmed mesh)

Fixed

Mesh type

Motion condition

B FAF M E T2 Z2Aeey &Y AA s
Ho] Fbmol Al vwA= G APuSS ST
AHAEERS] AP AdA s Mdads ASsh= a4
oltt.
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et A A she] F7bE S Fig 69 2ol A7 &7
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dzd - ABE oA - AR
Net = Table 4. Comparison of total resistance (for Propeller type)
// Ship Rr [kN, (%)]
J speed
_ [kts] Bare hull Skeg Net Pr(t)peller
Skeg [~ yp
1.18 0.44 0.94
. 6 (46.0 %) (17.1 %) (36.9 %) 236
Fig. 6. Appendages of net-boat hull. q 209 0.77 L62 a9
- (46.6 %) (172 %) (36.2 %) ’
Table 3. Conditions of test cases o 327 119 252 co8
V) 0, [ .
Test case Conditions (46.9 %) (17.1%) (36.0 %)
- 4.71 1.71 3.54
Scale ratio Full scale 12 (473 %) (172 %) (355 %) 9.96
(a) Case 1-1 Bare hull
(b) Case 1-2 Propeller Type Bare hull with skeg
Bare hull with net e —
(c) Case 1-3 and skeg /
- /
(d) Case 2 Waterjet type — =

(a) Case 1-1 (c) Case 1-2

(d) Case 1-3 (e) Case 2

Fig. 7. Test models.
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8.3427

Velocity: Magnitude (m/s)

0.92058 2.7761 4.6316 6.4871 10.798

Fig. 8. Fluid flow under the hull (10 kts).
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Table 5. Comparison of total resistance Table 8. Main particulars for model ships of net-boats
Ship Rr [kN] It Unit Propeller Waterjet
speed 1[{.?]6 em n1 type type
[kts] Case 13 Case 2 " Scale ratio /7
6 2.56 1.39 -45.6 Length Overall (m) 1.003 1.000
8 4.49 2.46 -45.1 Breadth (m) 0.431 0.397
10 6.98 3.84 -44.9 Draft (m) 0.064 0.079
12 9.96 5.52 -44.5 Wetted surface area (m?) 0.653 0.377
Displacement (ton) 0.015 0.012

Table 6. Comparison of residual resistance coefficient

Ship Cr [¥107]

speed 1[{,%:
[kts] Case-1-3 Case-2
6 1.336 1.273 -4.72
8 1.325 1.277 -3.58
10 1.324 1.281 -3.25
12 1.314 1.285 -2.21
4. ZEANE
41 NE=xd
= ATedM e FaeAATY RFxdA Ve
TRAMEY HERES Aga A9 AHAEERY HE
wES AYPL 1707 Faste] RPN APL ST
o, i Bz Al ofde] Table 79 Tt

Table 7. Circulating water channel specification

Tank Specifications

Outside Dimension

17.6 < 3.1 X 6.42(m)

Observation window

6.0 <2.0x 1.55(m)

Flow velocity
(Based on model ship)

0.1—2.5m/sec

Driving motor

37kw X 2

REA P ALE-S
Aom, 1 gge
Fig. 103} #Fo] ®EA& A%
], A ot 45 Hlasy

wES A% £EHz

(b) waterjet type

(a) propeller type
Fig. 9. Model ships of net-boats.

42 ZHAE
AMEHZ 5~10knot?]

Rom A g9l 49
o] 54 wio] 9E 7tEA
SR Aoz dojo = A4S Bo] 10ksol A 2
T35t Zatdvh A A B2 ksl e F
F33 S ®oli 91 om Fig 100 VFERH LT
] Table 9] A 3FFoH, o= nigo
ITTC-1957 A4 A& Fgdl wpe} 7t Ao A
3ol Table 109 A&t oh.

ESRRER

ol
o

> o o

N
-

ot ot o
e go 4

o Hu l-‘l'.l

1

ol é‘

2= Aol oF 50% A=
o, o] apol= ;e FEFFelA A 7
A@AFE Blas) z

et o]

s

of ot T
fo o o
lmﬁgémﬁ

U
o
)

A HAre As &

o

0%

1o
ST el
2N

0,

- 815 -



QEE - FEH 0BG A YA

Table 10. Prediction of resistance performance applied ITTC 1957

method
Ship Vs Cr Crs Crs Rrg PE
type [kts] x107  x10°  x107? kN kW
5 103 28 131 143 367
6 259 275 287 448 1383
P“t);’;ger 7 363 268 390 831  29.90
8 451 262 477 1327 5460
9 558 257 584 2054  95.08
5 099 283 128 080 206
6 256 274 2.8 256 790
Waterjet 7 335 267 362 445 1603
type 8 416 262 442 710 2922
9 379 257 405 823 3811
10 314 252 339 851 4378
5 4 B
thgo] Agolde] gAEE BE Add T MERE”
FR7] wAe] e AL 9 FAHA S T FALT
AE, 179 SaRge] 29 88 A9 ¥ A3ds
HWHES F38qa, e 22 488 40
(1) 71 Z2Ae FA YERES 3§, ¢ A thdo]
of FER Q8 thgo] 2 Zae) & FA|H o
Atk ol & WAE7] S8 Z2AY F5 A= P
(b) Waterjet type (9 knots) B2 do] dAo] 9lom, o] FAMAS T3
Fig. 10. Snap shot of model test. BIE AgaA] A3t A5 uS- = g F
= AL At
Table 9. Result of model test 0 27712 AEAED WAsH A4 9 B o5
Ship Vs R Crw Crwm Cr Ags ntgo® AFS AABI L, A4 2 179
type  [ms) N [x10”  x10°  x10? xR F2ADS FASGT. 1 AW, 7)E Y
5 4.77 1.55 5.20 1.03 ENE oH] Q50| A S S 0m4S ~ 48 %),
6 13.70 3.09 499 2.59 ol HAWA A o AL HAh B AFH A
PO 7 oAs 42 482 36 2 B9 2AAT A% PO EHAL B
8 39.24 4.98 4.69 4.51 @G) 71& Z2AeE g UERES dAH nag AY
9 6021 604 457 538 e 9ud AY JEAEES] YERES 45T
5 2.69 1.51 5.18 0.99 e wREnh B8 27 AR A A2 e
6 7.83 3.06 497 2.56 o] YEHES Zaa arol dolg Ad = Uaia
Waeret 7 1336 8 481 33 9 a8 SEADS ST dPolth B o 3
Bhe 8 2105 463 467 416 AAEA AR dolHE BH AAEY F9 8%
9 24.47 425 4.55 3.79 20 xAnz F85aa sot
10 25.49 3.59 4.45 3.14
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