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Field Experiments of 115-Foot Trawl Net
By

Takeo Tanicucur, Tetsuro Jinno, Kazuyuki OMuRra

and Chikao HASHIDA

To obtain some effective suggestions as to the construction of the deep-sea trawl
net adapted for the T. V. Koyd-maru (Table 1: 1215 GT, 1800 HP), the present
authors conducted a series of field experiments on the towing power of this vessel
and on the working behavior of a usual four picce net (Figs. 1 and 2 : 115 feet in
head rope length). The resuits obtained are summarized as follows:

I.) The shaft horse power, B.HP., of the Koyd-maru was approximately pro-
portional to the engine revolution, R.P.M., raised to third power under trawling
operation (Fig. 9).

2.) The towing speed, V (m/sec), was approximatly proportional to the engine
revolution, R.P.M., under any conditions (Tig. 10).

3.) The effective horse power, E.HP., of the Koyd-maru in relation to the shaft
horse power, B.H.P., was represented in the following expression (Fig. 11):

EHP.= k(BHP.)
where, value of k is 0.52.

4.) The gape height at the net-mouth, Hvm(m), and that at the net-body, Hnn
(m), of the [15-foot net in relation to the towing speed, V (m/sec), were expressed
in the following empirical formulae, respectively (Fig. 12):

Hypr= 15e—0.56V...... (at mid-water trawling),
{HNM:6.76‘0-30V ------ (at drag trawling),

and
Hyg =8.8e-0.34V...... (at mid-water trawling),
{HNz, =225 e (at drag trawling).

5.) The tension on a warp at the boardside, 7 (ton), and that on a sweep line
at the net’s side, 7w (ton), in relation to the towing speed, }V (m/sec), were expres-
sed in the following empirical formulae, respectively (Fig. 13):
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)(T‘T: 25V0.4snel (at mid-water trawling),
\Tr= 2.6V0-4....(at drag trawling),
and
Tn=0.85113...... (at mid-water trawling),
{TNZQ.QS ------ (at drag trawling).

6.) The ratio of the working depth of a net to the warp length, Dn/Lwp, in
relation to the towing speed, ¥ (m/sec), was expressed in the following empirical
formulae (Fig. 15) :

Dn/Lwp=1.18-0413V"---- (at mid-water trawling},
{JDN/LWPZO.Qg ------ (at drag trawling).

7.) When the towing speed was in the range of about 1.5~2.5 m/sec, the shape
of the warp was kept alway a rectilinear figure, regardless of the warp length (Fig.
16).

8.) The working depth of a net was about the same as that of the otter board
regardless of towing speed.  Hence the shape of the sweep line during towing was
assumed to have a straight line which is parallel to the sea-bed (Fig. 16).
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Table 1. Epitome of the T. V. Kdéyo-maru.

Length between parpendiculars 66.0 m Propeller type Fixed
Breadth moulded 112 m Number of blades 4
Depth moulded 56 m Propeller diameter 2850 mm
Gross tonnage 1215.33 ton Propeller pitch 2050 mm

Uraga-sulzer 6TD 48 Developed blade area 2700 m?

Main engine type 2 cycle deisel from 6.5t %22 m/min

Trawl winch capacity

Maximum continuos shaft 1800 s to 3.5t x40 m/min
horse power (B. H. P.) } p (90 ps, electric motion)
Maximum engin speed (R, P. M.) 232 Trawling type Side-system
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Notes ,
1) Net with accessories--=----: balanced to
have no buoyance and no weight, in
[} <
: " sea water,
T -3 . .
. . 2) Netting--------- polyethylene, trawler knot.
3) Head and ground ropes--------- 20 " wire

rope seized with manila twine and

WGy

equipped with ‘the iran Sphere‘ Ir.s.y,
B type wooden sinker (W.S.) and the

r gum bobkin  (G.B.).
(1.5, 0T) o piece ; 4) Pendant--------- 21 " w.r., man rope----
o & ce . m
, WS (ll?XlS()) . twenty-one 20 " S.w.r.? Warp'"—'-“;;ZS m/m w.r.
(A) 58 (105X165) © twenty-two > and sweep lines;-22 T w.r..
LG.B. (50 90) forty-one iR 5) G.F. and AT, ---eeee 6 SUN glass and
; aluminium floats (buoyance ; 2.2
11.5.(1 5 0%) !apiece and 5,5kg, respectively).
[B] o AW.S. (121X180) : eighteen’ : ¥)
UG.B. (60X90 ) : sixtcen 4 I
o
o N [tlnrt\'-t\\o
(1.S.(1 5 0%) : two piece o 2 (AF.]
(C1; pv.s. Q41X180) © thirty-eignt —|3
UG.B. (90XA0 ) © thirty-seven
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Fig. 1. Layout of the 115-foot trawl. Upper and lower parenthesized figures
indicate diameter of netting twine (Polyethylene twine) and mesh size

(both in mm), respectively.  Dimensionless figures without parenthesis "
show number of mesh. Hatched area signifies the part of double twine
mesh.
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Fig. 2. Detail of the otter board (Steel, 1.3 mx28m, 650kg in sea-water).
Note : Otter pendant---16 m/m W.R. in diameter and 7.55m
(upper)/7.80m (lower) in length,
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Fig. 3. CM-lA type electric current meter
(scale range; 0~8 m/sec).

i

Fig. 4. SUIDAI type wire resistance strain
meter (scale range; 0~10 ton).

Fig. 7. FNR-50 net-recorder (scale range; O~
50m).
Note; A --- Transmitter, B -.- Recelver,
C -+ Indicator.

Fig. 5. GYOKEN type self-recording tension
meter (scale range; 0~2 ton).

Fig. 6. GYOKEN type net-height recorder Fig. 8. T.8.K. drag depth finder (scale range;
(scale range; 0~20m). 0~100m and 0~500m).
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Table 3 Detail of engine trial of the K&ys-maru under trawling operation,

Noo | scagne, | clbtne | Mo St bone Mkl 0 Out
pressure power i tion
- (RP.M) | (kgiem) | (ILHP)  (BHP) | (m) |lg/BHP/Hr) (%)
1 152.5 18.475 | 812.5 | 528.14 § 65.0 233.34 29.34
2 143.5 18.00 | 727.0 44348  61.0 . 229.57 | 24.64
3 123.0 16.64 | 576.2 | 325.56 56.5 24227 | 18.09
4 120 5 15.13 | 513.2 266.86 52.0 265.47 14.83
5 75 | 12.9%4 3917 1861 | 416 301.08 10.33
bpeed ) Temperature Index
No. | propell Shi S Sea water |Engine
pelier pediyyel ca waicr ngine room FU.Cl handle LO"td
o mm)  (mfs) | (%) SO GO T T
1 312.62 2.38 54.32 18.5 26.5 | 4.95 5.10
2 294.17 2.24 54.31 18.5 26.1 4.60 4.75
3 252.15 2.09 50.27 18.5 26.2 4.10 4.20
4 2472 1.96 52.39 19.0 26.5 | 3.9 4.00
5 | 220.37 ter 517 | 185 . 21,5 1 3.5 | 3.70

Notes ; Weather-—— clear, Wind NW Beaufort-1 (Ship Co.--—8SW),
Draft——fore : 3.02 m/aft. : 5.22 m, Fuel oil used engine—-J15 No. 1 (2) heavy oil.
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Fig. 9. Relation between the shaft horse power (B. H. P.) of the Koyo-maru
and the engine revolution (R. P. M).
Notes : Dots and crosses show the values observed under trawling opera
tion and general navigation, respectively.
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Fig. 10. Relation between the towing speed (V) of the Koyd-maru
and the engine revolution (R. P. M.) under Various net-condi-

tion,

Notes : Open, half Tilled, filled and double circles show the
values observed at 150, 250, 300 and 400m in warp
length for the [15-foot net, respectively, While, open,
half filled and filled triangles that at 100, 200 and
300m in warp length for the 115-foot net taken an
abnormal shape (the gape height: no open), respectively.
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Fig. 11. Relation between the effective horse power (E. H, P.) of the Koyo-
maru and the shaft horse power (B. H. P.).
Notes @ Dots show values observed in this experiment, and the broken
lines indicate the values of some commercial trawlers observed
by KOYAMA,
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P . Sea-bed e B 52 Lk S0~ b2
1.0 - 2.0 30 1.0 2.0 3.0

>V (m/ sec)

Fig, 12, Relation between the gape’ height (Hpy) of the 113-foot net and
towing speed (V).
Notes : The full and chain lines indicate the chage in the height (Hpyw)
of net-mouth and that (Hyg) of net-body, and the broken line
the change in the working depth (Dw) of the net at respective V.,
Open, half filled and filled circles show the values obseved at
150, 250 and 300 m in warp length, respectively,

BRI Hyw = 157057, (2)

o EHIER : Hyan=6.7e0.307, 3)
AISHEREDSENI L, 1.5m/sec BT 6B L0 4 m OFXDOMOL 2.5 misec TIZENEFN3.7E

K 3.2m kT 5, F0, BHOBEIBMAOBRLBEFERTELE(@E 2L, Ayp(m) &V

(m/sec) & ODRITE, (21T,

B Hyp=8.8¢0.34V {4)
EER - Hyvp=2.25 ()
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towing speed (V).
The full and chain lines indicate the change in the tension

Notes :

—>  V{(m/ sec)

Fig. 13. Relation between the tension (T°) on a warp of 115-foot net and

(Tr) on a warp at the boardside and that (T'x) on a sweep
line at the nets side, and the broken line the change in the
working depth (Dy) of the net at respective V. Open, half
filled and filled circles show the values observed at 150, 250
and 300 m in warp length, respectively.
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FEER: Tr=2.5V04 (6)
EEM : Tr=2.6V04 (7
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1z,

SR Ty=0.85V13 (8)
EER : Ty=2.25 {9)

72 B EBIGHSERST L, TRELEFICESEE D 1.3 S L THEINT 525, FEEICEEIT 2.25 ton £ AL
WA SIS o Tre TS, 1AM Y BB, Tobbins FIcENE 3 Z20EIPRLBH N
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SR . Ve
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; N4
2.0F /6,"
Y %
i Vi
%
77
10— 7/ DR(m)
1. 4/
/180
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/ 1 60
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/ / 14v
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Fig. 14. Relation between the tension (7°) on a warp of the 115-foot
net taken an abnormal shape (e.i. the gape height: about O m)
and the towing speed (V).

Notes : Symbols are the same as Fig. 13.
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Fig. 15. Relation between the ratio of the working depth of the
115-foot net to the warp length (Dy/Lwp) and the towing
speed (V).

Notes : Parenthsized figures indicate warp length in m. Open
and filled circles show the values cbserved at mid-
warter and drag trawlings for the 115-foot net, respect-
wely,  While, open and filled triangles that at mid-
warter and drag trawlings for the i15-feet net taken an
abnormal shape in the same as Fig. 14, respeciively.
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Fig. 16, The shape of a warp (the full line) and a sweep line (the broken line) during
towing on the 115-foot net taken an abnormal shape in the same as Fig. 14.
Notes : L—horizontal distance from the towing block, D—depth, and open and filled

triangles show the values observed at 2.3 and 1.8 m/sec in towing spced
(V) under 100 m in warp length (Lwp), respectively, Open and filled
circles at 2.15 and 1.68 m/sec in V for 200 m in Lwp, and open and filled
squares at 2.04 and 1.62 m/sec in V for 300 m in Lwp, respectively.
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