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Drag Charactenistics According to Ground Rope and
SeaBeds in the Bottom Trawl

Jung-wook, Shin

Department of Fisheries Physics, Graduate School,
Pukyong National University

Abstract

The model experiments for the Eastern sea bottom trawl were
conducted for the 3 types of ground ropes and 2 types of seabeds to
examine drag characteristics according to towing speed.

The model net was based on the net of one of trawler with 750ps
and made by 1/78 of a full scale net. This experiments focused on the
drags for 3 types of ground rope, the serving wire, the original and the
chain types and 2 types of seabeds, mud and sand of bottom.

The results obtained are summarized as follows :



1. In the case of the sand bottom, the drags by 3 types of ground
ropes were orderly increased in turn of the chain, the serving
wire and the original type. But in the case of the mud bottom, the
drag of the original type of ground rope is higher than that of the
serving wire type and less than the chain type.

2. In the case of the serving wire type of ground rope, the drags by
the diameters of ground rope, ¢13, ¢19, ¢26 and 4325 were
increased respectively by 23g, 25g, 32g and 42g at the towing speed
of 0.4m/s.

3. The drags of ground ropes were increased exponentially in
proportion to the towing speed, in the same way in all of three
types of ground rope.

4. The ratios of drag of ground rope against that of the trawl net by the

type of ground rope at the towing speed of 0.4m/s on the mud bottom
were (.69 in the chain type, 0.64 in the serving wire type and 067 in

the original type respectively.

5. The Coefficient of drag(Cs) by type of ground rope according to
the towing speed were 10.0~567 30~160 and 15-85
respectively in turn of the chain type, the serving wire type and the
original type on the mud bottom, and that on the sand bottom were
10.0~60.0, 3.0~14.0 and 1.2~6.0 respectively in turn of the chain

type, the serving wire type and the original type.
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Diameter Mesh Number
> size of
(2)  (mm) mesh

®@15 1620 8

e
®75 60 5
4
®32 W 1 \ 8 /
u

®28 40 B5 \ 140 /

®154 200 - 100

®133 120 100

@13 80 10
®133 6 100

®1L3 60 100
®1.33 55 100

@15 5% 100

Fig. 1. Drawing of the Eastern sea trawl proto-type net.



Ply. Mesh Number

Nylon size of
(mm) Mesh
2 70 2
¢ 0 4
¢ 0 ]
2 30 9
2 15 21

Fig. 2. Developed drawing of the Eastern sea traw] model

net for the experiment.
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Sinker: short link chain
Total weight : 0,0054kg
Total length : 0.63m

Sinker: short link chain
bm Total weight : 26bkg
Total length * 48.95m

{¢18chain)

{#25chain)

@ o

Fig. 3. Schematic drawing of the chain type ground rope.

Serving wire and original types are the same length

and weight as the chain type.

(A) The full-scale ground rope of the chain type

(B) The model ground rope of the chain type
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Table 1. Particle size of the experimental ground

Item Sand Mud

Gravel 0.07 0.00
sand 93.64 12.19

Size(%)

silt 3.23 33.58
clay 3.06 54.23

Mean 2.22 7907
sd 1.60 3.04

..13..



17

I3

Fig. 4. General arrangement of the experimental apparatus.
@ motor @ controller Q@ road cell @ strain amplifier
® Shaft ® beam frame @ ground rope ® computer
@ controller @ net @ water tank
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O L 'l 1 Il L L [ ] 1 :

0 10 20 30 40 50 60 70 80 90 100
Weight(g)

Fig. 5. Calibration for the tension meter.
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Photo. 1. Beam frame of gear for the experiment.

@ upper frame @ lower frame @ lower warp @ upper warp

® ring ® hook @ skating board weight
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Fig. 6. Drag of model net for 3 types of ground rope at 0.4 m/s
of towing speed.
(A) mud (B) sand
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Fig. 7. Drag of ground ropes according to type of seabed at
0.4m/s of the towing speed.
(A) mud (B) sand
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Fig. 8 Drag of the chain type of ground rope according to underwater

apparent weight of ground rope at 0.4m/s of the towing speed.
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Fig. 11. The ratio of drag of ground rope(Rg) against that of the net(Rx)
by the type of ground rope and towing speed.
(A) mud (B) sand
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