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Optimum Fishing Gear Size According to
Towing Force of

Midwater Trawl in the North Pacific

Seong-Heon Kim

Department of Fishing Production, Graduate school of

Industry, Pukyong National University

Abstract

In trawl fishing, the calculation of fishing gear with
reasonable scale suitable to the size of the fishing vessel is an
important factor in fishery efficiency. The North Pacific trawl
fishing is done in the mid-water, and it is also the mature
fishing ground where fishing has been done for a long time by
the same fishing method, so the calculation of fishing gear with
reasonable scale 1s possible by the statistics method.

Among the field data about the fishing vessel and fishing
gear of the North Pacific trawl fishing, the correlation of

towing force(Fn), resistance of net(Rn) and area of otter board



is analyzed statistically. This study is focused on suggesting
the practical data in order to be helpful for calculating fishing

gear with reasonable scale.

The result is as follows;

1) This research shows that the resistance of net(Rn) is about
78% of towing force(Fn) and that drag force of otter board(Do)

1s 8% of Fn

2) The correlation between Brake Horse Power(B.H.P) and Rn
is as follows;

Rn = 5.460BHP—4078.6

3) The correlation between Fn and Rn is as follows;

Rn = 0.913Fn—2779.7

4) The correlation between B.H.P and Do is as follows;

Do = 0.387TBHP+ 323.65

5) The correlation between Fn and Do is as follows;

Do = 0.065Fn+406.36



6) The correlation between Rn and lift force of otter
board(Lo) is as follows;

Lo = 0.235Rn+2521.4

7) In case of taking towing force, B.H.P as independent fluent,
in spite of considering the difference of a common towing force
according to propeller type, a coefficient of determination shows

larger than when take B.H.P as independent fluent.
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Table 13 2o},

Table 1. Trawl fishing vesssles on the North Pacific.

Vessle E’II;_Z]; Propeller Net Size Trawl doors

name P((ﬁv;gr Type  HR(m) N.L(m) type area(m’)
ManJeok No.3 2000 CPP 476 94.5 VRS 1.94x3.50
ManjJeok No.7 2350 CPP 494 105.5 VRS 2.04x3.56
KumKangSan 2700 CPP 494 105.5 VRS 2.02x3.54
Hanll 2700 CPP 47.6 94.5 VRS 2.04x3.56
307Golden Dragon 3000 CPP 53.2 128.9 VRS 2.30x4.10
ORyong No.505 3200 CPP 51.6 1185 VRS 2.35x4.10
HanJin 3200 CPP 53.2 1289 VRS 2.20x4.20
ORvong No.503 3300 FPP 516 1185 VRS  2.25x4.20
YuYang 3500 FPP 53.2 128.9 VRS 2.30x4.10
HwaRang No0.98 3800 CPP 51.6 1185 VRS 2.36x4.25
OYang No.70 3800 FPP 53.2 128.9 VRS 2.30x4.35
InSung 3800 FPP 69.2 156.3 VRS 2.46x4.28
ORvong No.501 3800 FPP 516 1185 VRS 2.30x4.30
Cheog Yang 3800 FPP 69.2 156.3 VRS  2.46x4.28
InSung Master 4400 CPP 73.2 171.1 MA  2.80x4.40
JoonSung Ho 4500 CPP 64.2 135.6 VRS  2.45%4.28
DaeSung Ho 4500 FPP 69.2 156.2 VRS 2.70%x4.70
OYang No.2 4500 FPP 64.2 135.6 VRS 2.65x4.08
Orchid 4500 FPP 73.2 171.1 VRS 2.75x4.80
Lawrence 4550 CPP 73.2 171.1 VRS  2.75x4.80
Citrus 4550 CPP 73.2 171.1 VRS  2.75x4.80
DooAa Ho 4900 CPP 73.2 171.1 VRS 2.75x4.80
DongSan 5100 FPP 80.1 176.4 VRS  2.85x4.90
QOriental Angel 5700 CPP 84.2 181.0 VRS 3.01x5.12
NamBuk Ho 5700 FPP 84.2 181.0 VRS 3.01x5.12
OYang 5800 FPP 84.2 181.0 VRS 3.01x5.12
JoonSung No.3 6000 CPP 73.2 171.1 VRS  2.75x4.80
Oriental Discoverer 6000 CPP 73.2 171.1 VRS 2.90x5.00
ShinAn 6000 FPP 84.2 181.0 VRS 3.01x5.12

C.P.P: Controllable pitch propeller
H.R : The length of head rope.

VRS :Vertical cambered trawldoor filled with pumice stone.
MA :Vertical cambered trawldoor filled with pumice stone and floats.

F.P.P: Fixed pitch propeller
N.L : The length of body net.
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ROPE TRAWL NET

Hs: 60.1M H.2.WER, HR&N‘EG/B—{?E.).ZM B
R 2m/m - 3em/m ®
eT a w.T x
£ o £
£ COVER NO5 e ~
i & £
oz
“l I
e} of N
o 3
L 8CP.R
@
['s}
€ ot~
- S| 2
- T ]
m =
o a2 =
1 oF E IR
* gl ¢ P
4 1l @
o =
s «a o
-+ Wl @
o alv
- T X 8 crr
450—2403\ 2
!
<
3601900 :
L 24 i
24
3001500 \ 2
240-1200 2
24 1 %
Y3 ol ©
180—-600 )
< 2 =
+ X |m
©
£
0 T ©
n o~
87-250 \ Sl o«
4 =
" @
87190 “ = N
11 T
120-120 ‘:
0
«t
- ]
118.4M

Fig. 1. Example of midwater trawl net(2700HP).
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A(12)MX R AAAS, SSTe F9UF T2 FAFT (total
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Table 2. The calculated result in according to parameters of each
trawl vessele on the North Pacific

. Trawldoors
Vessle BHP I:})ngein(;f Resistance Lift dDra
of Net €  Remarks
name (HP) net (kgf) Force Force
(kgf) (kgf) (kgf)
ManJeok No.3 2000 12000 7266 4119 1156
ManJeok No.7 2350 14100 7774 4406 1236
KumKangSan 2700 16200 7774 4338 1217
Hanll 2700 16200 7266 4406 1236
307Golden Dragon 3000 18000 15033 5721 1606
ORyong No.505 3200 19200 13530 5845 1640
Han]Jin 3200 19200 15033 5605 1573
ORvong No.503 3300 17325 13530 5733 1609
YuYang 3500 18375 15033 5721 1606
HwaRang No.98 3800 22800 13530 6085 1708  Europen
OYang No.70 3300 19950 15033 6069 1703
InSung 3800 19950 18118 6387 1793
ORyong No.501 3800 19950 13530 6000 1684
Cheog Yang 3800 19950 18118 6387 1793
InSung Master 4400 26400 22917 7666 2151
JoonSung Ho 4500 27000 22534 6317 1773  Europen
DaeSung Ho 4500 23625 18118 7698 2161
OYang No.2 4500 23625 22534 7363 2066
Orchid 4500 23625 22917 8008 2247
Lawrence 4550 27300 22917 8008 2247
Citrus 4350 27300 22917 008 2247
DooAa Ho 4900 29400 22017 8008 2247
DongSan 5100 26775 26930 8711 2445
Oriental Angel 5700 34200 28696 9349 2624
NamBuk Ho 3700 29925 28696 9349 2624
OYang 5800 30450 28696 9349 2624
JoonSung No.3 6000 36000 22917 8008 2247  Europen
Oriental Discoverer 6000 36000 22917 9196 2581 Europen
ShinAn 6000 31500 28696 9349 2624
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Fig. 2. Relations x,y between BHP and resistance of net

according to each trawler.
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Rn = 5.460BHP—4078.6 ——-————---—-~———- (13)
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Fig. 3. Relations between force of towing net and
resistance of net according to each trawler.
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Fig. 4. Relations between BHP and drag force of otterboard
according to each trawler.
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Fig. 5. Relations between force of towing net and drag

force of otterboard according to each trawler.
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Fig. 6. Relations between resistance of net and lift force
of otterboard according to each trawler.
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W77t 2ol7l 18 Fo] wat HrEs] g fFu, BAuS 2
ul g dgd FAAA P77t & o] Folqx] %L AXE o] FHF R
Aolg FAE MHHAQA olvTFR F 4 U},

2y, =AY Fo1@d 248 HA=Z dte ALEA HW 58
o] ojAge AL FA Adolg. adez, YAFggo ot}
FHE ol gl HEH FHEE AL B o, IAHF F29 o] 1

We A2 Fort 2o ¥ Ao Yzt
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EEodel sdolA olde FRo 2= HA o]FFRY AZL o
AT T2 g20ltd. BHPY EZo|ge AFojMo] T2z
S st 3, =P AT ojgoz F7} 9] AYHI Q&=
A58 olFolmg A PPo2E HAY o) FFRY Mo 7%
st}

SHEE EE01Y9 o]d P ojFo] T FZAREFNAM oM
AFEst 189 ¥, AR W) JABAS AP
i, AR oFHE F4L A4 AgHoe F4d & 9=
AnE ATz Q.

M

I dRE S g

1) 229 AJ(Rn)L AL (Fn)o o 78%2 velon], Aqm
9] FH Do) ABY(Fn)9 8%= YeRot.
2) AEvtE(BHP)SY 189 A (Rn)#e] Aa#aAE geyoz
Jeld &= gl
Rn = 5.460BHP—4078.6
3) AFH(Fn)d 2189 AF(Ra)FHe] FaABAAE= geyoz y
B = .
Rn = 0.913Fn—2779.7
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4) Asv=(BHP)st A% 34(Do)e] ABAAE geAoz
YJetd § .
Do = 0.387BHP+ 323.65
5) ABH(Fn)3t A" FH(Do)e A@RAAL geyoz
Bd 5 dAdd
Do = 0.065Fn+406.36
6) 229 FH(Rn) AAR AAH(Lo)9) AABAE G Yo
2 yed 5 g
Lo = 0.235Rn+2521.4
7) AZEF A SPVFE FUL AL 2247 g9 ¢
€ 48ddad A2 A4 oy, 2FAFE dUgnyg A%
1ES SHUTE FALS A4S dS A Yy,



C

=x°] AN AA NF AL AEE g FA o] &

nEds Ades Aty 222 =9UY. qgn, BB

4o

A BE A AFu e Zae 2%e =gy

F, A5 =€ & AFAIN AP FuSdgAE

U SANE 4 vaish 4eE ol7x o v 3
AT A A8 TR aean, WFEAER)Y Be A
TE, 53 34 g 82 2 ul Ad v, ¥ wF A,
4 55 FANAE ZAE =gUnh. oled oA @ A7} 7}
ASPZE AE B 2 Agda A, 44}

Bo® o g qA FANE E7A W1 E/EA Yz4
E AHgEe ohlolA Fe BArs webe vhee AFUG
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