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EXPERIMENTAL RESEARCHES
IN VIEW OF REALIZING THE PROPER PELAGIC TRAWL
FOR THEATLANTIC-TYPE SUPERTRAWLERS

Simion Nicolaeu, Nicolae Uzun

Romanian Marine Research Institute - GoastanU

ABSTRACTt

1'his paper preBents -the theoretical and experimental
works carried out in' view of realizing the pelagical
trawl 170/140-222 for the ATLAIITIC-type eupertrawlers
(3880 HP) .belonging to the Boir.anian ocean fishing fleet.
The results of applying various methods ty working
e-tagee are compared to whose following the pro-to-type
tests.

INTaODUCTIOH

One of the ways of improving the fishery productivity,
determining for the last ten years a spectacular evolufcion in -blie
construction of the pelagic trawls, is represented by the increase
of the filtration surface and trawling speed by enlarging the
net meshes in the forward part* Various consfcruction soluti. ons
are used for thia purpose! rhoabl.o and hexagonal meshes (having a
side of up -bo 10 m)or parallel rows of senni-bs or belted ropes.
But either the maximum sizes of meshes and the overall dimensions
of trawls ma.at be increased in a close correlation with the trawl
deck size and vessel trawling force, taking into account the fact
tha-t large meshes are d.iffi.cult to repair* sad. overall 'big sizes
mean on the one hand -the repairs will last longer acd. on the
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other hand the. seaway resistance will increase and affect the

trawling speed. There must; also be found the construction

solutions provJLding h.orizontal and vertical openings as large
as possible, having .the same hydrodynaaic resistance and a low
material consumption.

This work Belongs to the field of preoccupations set

forth before and describes, by working stages, the methods used
asad. results ob-bained in the consferaotion oif the -ferawl for the

A'EL&NIIO-typ® supertrawler*
To start with and on the basis of a thorough aaalysle

of the actual -trawls performances, tha followixig technical re-
quirenents sudgeneral solutions have been established, in order

to to gin the study of .bhis pro'blemi

- the aoutinal trawling speed to be 5. 5 toaots at 90^ of

Ibs propulsion engine rated output(

- the verticsLl openixig to be at least 2? n

noniiial speed}

- the net as she s to be increased io. the wiiigs and
belly part:

- a safety coefficient of -7. 5 - 8 to be provided for
establisliing the diameter size of the ropes f<M? -bhe first meah
row of the belly.

The reference -trawl is 128/86-170 type which is now in
ase in the AILASTIG-type supertrawlers as well.

WOEKS AND BBIBO]^

In order to obtain the overall sizes of the trawl, it
has been used the analytical method for calctilating the trawl
bydrodTuanic resistance knowing tJhe trawling force of the vessel

corresponding to the nominal trawling speed, using the formula (§):

Tv - 2<Bxw+Exp + Rxi> (1)

.here t R^ s total hydjodynani.c resistance of trawlt
a;v!" a trawling force of vessel}

Rxp. Bxiixw* RXD* Bxi = ^ron'bal components of the hydrodynajaiiG
resistance corresponding to the trawl warp, door asd
intermediaries liridles.
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TIie value of * T^ has been got from t;h8 vessel trawling
diagram which has been detailed by our own measurements* The
values of E^, B and B^ have been obtained by calculation and
asing the resistance coefficients 1>o be found in literature(l, S).

For estimating the trawl construction elements, the
cords re sis-bance surface S has been chosen as a characteristic
factor and it has t>een obtained as a product between the length
and diameter of cords and ropes used in nets coiistructlon ($).
The resistance surface is o'btained from the formula:

B. °^ ( 2 )

where; 0 = total resistance coefficient of trawl;
S = sea water d.easityi

v^ s nominal trawling speed.
The coefficient 0_ has "been calculated on the basis of

a series of data obtained by experiment from three pelagic trawls
made of ropes*

Starting from tbe observations carried out on the
reference trawl, the net segaen-fes having the neafa size a=5o+52oocia
have been more judicioiisly distri'buted and their resistance
surface S_^ was calculated.

The difference!

s.al = sa - sa2
is the basic element for establishing the size of the rope part-
having a a64oomm oorrespondiag to ^. e anterior part of the trawl.

After that, the form and construction details in the
anterior part of the trawl (especially wings) have been es-
ta'blisheii, as well as the type and sizes of the fitting out system.
assuring the maximum fimc-bional parameters tor the trawl when the
efforts in the net are distributed BB uniform as possible. To this
purpose the mechanical imitation method was used (5). The model
of the anterior part of the trawl, including the first segment of
the belly, was installed, on a special stand. The model was Bade at
the scale 1/75 and the functional form has teen assured under the
action of a weight system 'imitating the static and hyirodynaaic
forces at a scale of V5ooo.

The form of the posterior section of the belly, where
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the hydrodynamic forces were imitated., has been calculated at a

coefficient of net nesbes opening a^ a o. 2. The fcests on some
variants accompanied ly measurements enabled to establish the
details of the construction plan and fitting out system.

Because the construction solutions are new and calcu-
lation methods which have been used are approximate, the design
was checked up before making the prototype. For economic and
operative reasoiis, the solution of model tests was chosen,
this permitting, in our opinion, a reduction by half of the
expenses conpared to those incured in prototype (supposing some
defects exist).

The following reducfcioa scales were used when making
the node!t

- reduotion soale for the overall sizes and neahess

cl s ca . v5
- reduction scale for the dianaters o^ . 1/4.

The tests were carried out in the Black Sea, on board
of a purse seine -ressel (18o HP) adapted to the trawl fishing.

The functional parameters have been established by
direct aeasureasnts using underwater apparatus euad . the workiag of
some variants of the coastruction details has baen directly
studied by divers. After getting the information of this stage, it .
was possible to have final constraction and fitting out drawings
of the trawl l?o/14o-222.

The prototype was coiistr acted using .fcexfeile naterials
and ropes in our current production. In order to constract the
experiment trawl, the same quantity of materials was used as for
the reference trawl.

Tbe technical and fishing tests were carried out ta
the sumner of 1980, on the continental shelf of Namibia, JLn the
Southwestern Africa, on board the supertrawler TISNAVA (5880 HP).

The working of the trawl has .been watched cturing 151
hauls. The defcectiag apparatugoa board the vessel have been
used to determine the verfcical openings and trawling speed: net
sounder B(4-5o. MK-5 and locli Doppler (SIMKAD made); the calculation
based on the trawl warps divergence angle was used in order to
find the horizontal openings betwaen doors.
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The catch per trawling hour was used when coiaparing
the fishing productivity of the trawl l?o/14o-222 against the
reference trawl 128/86-170. Because cLiirirtg those tests no other
supertrawler was fishing in that area, the productivi-by of the
reference trawl v:a. s calculated on the basis of the fishiiig data
of TI5KAVA using the reference . brawl before tests. It was possible
to nake sucli a comparison because oa the basis of the fishiag
data of some other types of vessels in that area, it has been
proved the produc-bivities obtained with the reference trawl
during both periods were the same.

KBSULIS AND DISCUSSIONS

Using the value of the total resistance coefficient of
the trawl c^ s o. 185 anil the value of the trawling force of .fcbe
vessel T., s 25, oooEgf corresponding to the nominal trawling speed
and on the basis of the formulas ( 1 ) aad(2), the value of
t]ie resistance surfaces, 276 sq. m. was calculated (Table 1).

Table 1

Calculation elements of .fche resistance surface S
;ss=s=sc=s=a;=====;=s===============;=ss=:========;sa===as!ss===ssas=======!

No.

1. Trawl warps

2. Infcermediaries

5. Doors
4. Traal

Vessel trawling

Kesisfcance
coefficient

o. 12

o. lo

0» 0

o. 185

Construction
characteristics

L s 55o m
s 28 am

L = 2 x 125 n
= 22 mm

S a 8 s .n.

S st 2?6 sq. m.

(Ty)
sa===a===a=ss===s=s=========s=====]=;=a======a;=a!=:s;s==a:c!s=s

Hydrod^aaic
resistance

9oo

45o

18o

19, 8oo

25»ooo

The general construction drawings of the trawl
170/140-222 as established on the basis of the resistance surface
whicii has "been calculated and. coo.s'fcriiction solufcions accepted
following 'tbs model and. prototype tests are presented, in Fig*l.

As it can ~be Been, the overall sizes of tto new trawl
are much increased in com.parison with -the reference trawl,
although the quantity of the material used is about the same.
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The mean values of fche main functional parameters cor-

responding to the pelagic trawlings in the desl.gi stage (mock-up .
and inodel)anii after testing the prototype are presented in Table 2.

Table 2
The results of the teclmical tests

of the trawl 17o/14o-222 against the design elements

Engine
output

;==========;==!

Parameters

;====:=ss===sssa=aa=====s;=====!=s=sss

Design I'rototype Error
against

prototype

Trawling speed (Jmots) 5*3 5*5 -5.6
Vertical opening (m) 3o 29 +?*4-

9056 Horizontal opening be-tweea ~> loo ~ lo? -5«o
doors (a)

Horizontal opening between ~ 55
wing bridles' (a)

Trawling speed (knots) 4. 6 4.8 -4.o
Vertical opening (a) 52 52 o. oo

75^ Horissontal opening between ~9o ~ 92 -2.o
doors (a)

Horizontal opening "between ~ 51 - ..
wing bridles (m)

eas:sssaa==ss=ss=ss:s==ss=s=s==cas;ss==s======s======a!=s===s===a===t=

Compared to the design provisions, the values of .the
functioiial parame'bera of the prototype are close enough, the
design error not exceeding 596. Taking into account; the fact that
for the most of the fishing vessels the precision of determining
the functioiial parameters is within the limits of this error, we
oan consider the designing method as being satisfactory.

Ihe trawl l?o/14o-222 proved -bo tee superior to the re-
ference trawl from the point of view of the functional parameters
(Fig.2). Ttoe vertical openings are W^> larger, the horizontal
openings axe 1^% larger and the trawling speed, is 9^ higher, all
.these resulting in a water volame filtered within a time unit
exceeding lay 70^ that of the reference trawl,

The mean productJLvity of the trawl l?o/14o-222 during
the 151 trawl ings was 8. 15 tons per trawling hoar, exceeding by
15-20?6 tlia-b of the reference trawl* Taking into account that over
than 325t of trawl ings have been carried out on the toottom, where
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in the test period tlie South Africa horse mackerel (which was ths
naia fishing object) forned nore or less dense agglomeraUonZ
m oan suppose the prodactivity will be more increased in case
of pelagic trawlixigs*
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c^to^^^"^p^p-°is
depending on the trawiing"speed)7J

Jhe teawl . 170/140-222 also has a good manoeuvrability
w^en changing the trawling lerel and better ^sistance'in^
!f-dan&ees duriaebo^°'» fishing. The experi^tal'tra^ "^
exceeded by twice the work quota of the reference teawl."

OOHOLUSIONS

- A precision good enough for practical purposes is
a88ured bLusin6 . the .bhe"^^al method fOB e8tablishiag~~the
!ela6ic. _trawls 8ize on the ba8is of the calculatioa'ort h; co^
resistance surface and nechaaical imitation for"details^ wing
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consfcruc-bion and proper fitting out.
- The construction solutions used for the pelagic -brawl

170/140-222 proved to be adequate as this trawl achieved functio-
nal and operating parameters superior to ths reference trawl.

- The producfeivifcy of the pelagic trawl l?o/14o-222 is
by 15-20SS higher than that of the reference trawl, while the
construction and. estimated, operation expenses are equal.
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