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82 Kwang-Yang trawler�Table 1 Epitome of No.

Length between perpendicular

Breadth moulded

56 YDT55

l,OOOPs

C.P.P.
3

1, 800mm

720mm
'

Depth .moulded

Gross tonnage

Mai n e ngi ne type

Maximum continuous shaft horse power

Maximum engine speed (R. P. M.)
Prop�ller type

Number of blades

Propeller diameter

Propeller: pitch C&ta ndard)

Trawl winch capacity

420

10to ns

stern. trawlingTrawli ng type

The experimental instruments included the CM-1B type electrical current-

speed meter (Toho Dentan Co.), a 10-ton ",arp-tension meter (Kyowa Co.),

a net�recorder (FNR-50, Furuno Co.) , and the angle rulers for measuring

the "dip angle"and the "cross angle" of the warps.

On the other hand, we should know that maximum continuous shaft horse

with its numericalpower 5. H. P.) me:

value shown on the indicator reducted the frictional loss. This value can be

calculated from the graph tc> gai n mech,

comparing the trial results of fuel rack & fuel oil heating value. Also it can

be tested by torsion meter through .slip ring & strain gauge on intermediate

shaft.

on theins

orlnical

and discussonresultsExperimental

The data of experimental results were obtained according to the following

steps:

(A) When tnere were more than two kinds of the observed value, 'we take

the mean value. For example when the warps were subjected to tension

of about 3-4 tons, we take its mean value by 3.5 tons. The same case
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applies. to towi ng speed, 吐 ip angle, and height of net mouth.

(B) The tension measured by the load type tension-meter was that of the

starboard side warp. Thus the total tension is two times the measured

one.

(C) In the observed values of the dip angle of the warp, the meatt value

of two dip angles of the starboard ,!-nd port side warps was taken.

According to the steps stated above, the experimental results are- shown

in Table 2.
1. Characteristics of the towing power of the trawler

On designing the trawling gears,

sizes were the decision about the characteristics of the

the basic elements for deCiding their

enpy
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revolution, R. P. M.',
between the -towing speed and the

most important and urgently needed.

Available detailed reports concerning trawling gears come from- 'certian

researchers such as Friedman<l" Koyama(2 4\ and Hamuro(6) In field practice,

and the shaft horse power, S.H.P.,

effective horse power,

and the relationship

ISEn.H.P., etc.

we see that the shaft horse power ,needed equals the accumulation of the full

cubic

and required

of the trawler

the load. That when

lannv
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load mam revolution times the root of the

IS, stan 吐 ard mam

en gme revolution of 1,OOOP's is 是 20 R. p..rvL , then the mam

engllle 500
1000

And to any tri:l\vling gear, the towing speed was approximately in proportion

to the main engine revolution, R. P. M. 、

revolution of 500P's should be x 420 = O. 794 >( 420 = 334 "R;P .M;

calm (wind force grade 1 to 幻 , assuming that

the tension in the warp obtained in the course of the experiments that have

Fig. 5 as T (kg) , the angle of the warp as C:, and the total

of the fishing gears as
R'I'

(kg) , 司九

When the sea surface is

been shown in

resistance 'e can relation as

follows:
RT 眉 T coSet

The horse power required for fishing gears under a certain to\ving speed

(V) is generally called the effective horse power. It can always be expressed

R V
En.H.P.= 一=, 一-

'15

(1)

as (2)

One horse power equals 75 kg.ill/sec. V represents the tovving speed(m/sec).

Therefore, by equations (1) and (2), we calculated the values of .En. H. P.
and velocity as shown in Fig. 6 from the experimentaLr 品 :.1its of the tension

in warp, dip angle α , and towing speed V.
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Fig. 5 Relationship between the tension in warp and the towing speed.

Notes: The closed and open circles show the observed values of a

two-panel trawlnet with the V-door and a six-panel trawlnet

with the up-right type otter board respectively.
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On the other ffective horse under
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時
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proportion to the shaft horse power of the individual trawler,

proportional constant fell between 0.18 and 0.3(8)

(1) Main engine revoltion, R. P. M., and shaft horse power,

In the cou

engine revolution, R. P. M.; and the shaft hore power, S� H. P., from the data

rse

S.H.P.
the 口lam

in Table 2 can be sketched as in Fig. 7.
and the closeden circles val ues 0 b-

1 from

results were 還Ie as those reported was. m

Cm/sec) and the mam engme under

」

useneoma-hl--,dglamwcnueutuoe---hur
+Lar
�V

were shown as in Fig.8.

The open circles in the figure represent the field practices using V-door

with a two-panel trawlnet. The closed circes represent the field practices

using up-right type otter boards with a six-panel trawlnet. The results here

show the same tendency as those of Koyama's: whatever trawling gears were

there were always the proportional relationship between V and R. P. M.used,

S.H.P.
1 J αJO

500

品。

100
100 300 500

R.P.M.
l ‘α)0

F!g. 7 Relationship between the shaft horse power CS. H. P.)
and the engine revolution CR. P. M.)
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,82 the engme revolution

at warp length 250

the V-door and

m for a two-panel trawlnet with

at warp length 300 m for a six-panel

trawlnet with the up-right otter board respectively.

2. Towing speed and height of the net lTIouth

.chers such as

net. As for the the

all of these

the towing

on the

of 'the �t with the otter

those of Chou's: 叫﹒ In the
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course of Chou's experiments, where a two panel or a ‘ six- panel trawlnet,

he nonetheless used the. same pair of otter boards. But in ot

we used different pairs of otter boards, thus it caused the diffe-rent results.

On the other hand, regarding net construction, because the square part of the

net is shorter than Chou's, when it is subjeGted to the large spreading force

of the otter boards, it fails to tRe height as that of Chou's.

If

Resistance of 、the net3.

Resistance of the net, by subtract Rn from the fishing gears' total resi-

stance, RT, the resistance of the otter boards Ro warps Rw and handropes Rh

during trawling and can be expreised as

Rn = RT 一 (Ro+Rw+Rh) (3)

、 -0.93
H = 5.51 V

、

',m'',.
、

98765

3

4

2

抖
。

zhH
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啊
ω
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(m/ see)V
4
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32

l
l

dosed circles show the observed values

trawl net with V-door and a six-panel.

Fig. 9 Relationship between the headline height of net and the
,

towing speed

Notes: The open and the

of a two-panel
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Since the lengths of the handropes used m trawling are only 50-100
、 meters, that cause very small

‘

resistance compared to the

net, it can be neglected ih practical calculation.

The resistance coefficient of

at 0.3. According to Sch 誼 rfell4, its maximum and the resistance coefficient of

the flat rectangular otter board

resistance of the

the

assumed at 0.6, accordin g to Crew 口 , and

quaAUeFDCGeVApxeekunac.GVAa0,huvio
」4EL6Loehu4LFTAoecna也

VLeu
-
‘

,apaa
」rehu-aTLISaunh

剖

T
YOK

Roi= 姑 CDi ﹒ Si 0 V2 0 P (4)

where suffix i denotes the otter boards 1 and 2, 1 is the V-door, and 2 is

the up-right type otter boards. �

density of the sea water (105 kg. sec2 /m 勻 , CD, the coefficient of resistance.

The resistance of the warp in the direction of trawling Rw(kg), as the warp

is generally assumed to be linear in the water, is small. It can be expressed

、

、

'

as

Rw = �.{CDw 0 V2 0 Dw ﹒ L ‘ op (5)

Where CDw is the coefficient of the warp, which assumed to have the

the diameter of the warp (m), L 珊 ,

and p is the density of the

val ue

0.1 according to Koyaaa, D...,

length, V, the towing speed (m/sec),

005 kg, secz /m 勻 .
From (3) , (4) and (5),

the warp

sea-water

we concluded the formulae of the net resistance as

Rnl = 2. 1 Vl.O3

Rnz = 3. 2V1.2 2

4, Distance of the otter boards and the wIng nets

The spread distance of the otter boards and the distance between the two

wings are closely,

and the distanceYb

correlated.

thebe tween

If the spread distance of the. otter boards

wmgs

IS

two IS Yw, then the pr9portional

Yb
= -y:-

measured directly by using horizontal

mating the spread angle, the dip angle,

we adopted the latter method,

where "a" is always a constant. YbaquatGecucuevipxeekunaca0
.
‘
�
捵

此

a

n
、

w

our experiments,

10

sonar� 此 , or indirectly by

and the let-go length of warps. In

and sketched the results

csti-

as

Fig,
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.

、、 『

SUMMARY

The results obtained from the field experiments on the towing power of

Kwang- Yang No.82 stern trawler and on the comparative working behavior

of the usual two-panel trawl net with the V-door (Fig.1-2) and a six-panel

trawl net with the up-right otter boa,rd (Fig. 3-4). The results obtained are

relation to

empirical

summarized as follows:

The tension in the warp, T (ton), of Kwang-Yang No.82 in

the towing speed, V (m/see), was expressed in the following

formulae respectively for different combinations (Fig. 5).

1)
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T 巨 3.7vo.88 (a two:-panel trawl net with �he V-door)

T 眉 3.2V1.58 (a six-panel trawl net with the up-right otter boards)

2) The speed, V (m/sec), w

towing power; that is proportional to the EN. H. P. (Fig. 6).

towing as to the

3) The shaft horse power, S.H.P., of the Kwang-Yang No. 82 trawler equals

the accumulation of the full load main engine revolution, R. P. M. times

the cubic root of the proj)ortional value of the full load and the required

load (Fig. 7).

4) The towing speed, V(m/sec), was approximately proportional to the engine

R. P.M., �nder any conditions (Fig. 8).revolution,

5) The headline height of the trawl net mouth of the trawl net in relation

to the towing speed,

formulae (Fig. 9).

V(m/sec), was expressed in the following empirica

H=9.87 V 1. “ (a two-panel trawl net with the V-door)

H =5.51 V 0.93 (a six-panel trawl net with the up-right otter boards)

6) The resistance

V(m/s�c),

of the n relation to the towing speed,

Rn1 盟 2.1 V1oO3

Rn2 = 3. 2 V 1 .22

7) Th� relatibnshipbetween the spread distance of the otter boards, D(m),

an.d -the .towing .speed within a range of 1-3 m/sec was shown in Fig. 10.
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