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Abstract. The article considers the problems of the Russian fishing fleet. The trawlers whose age exceeds thirty years
are actively operating along with commissioning of the new fishing vessels. Over such a long service life, they lose
the necessary traction force due to the increased resistance of the hull and wear of the propulsion system. The possibil-
ity of rapid assessment of the traction characteristics of the vessel has been illustrated on the example of a large trawl-
er-freezer type “Pulkovo meridian” project 1288, which has been in use since 1982. The dependence of the ship loss
of traction on the voyage time was derived as well. Moreover, there is proposed a method for reducing the hydrody-
namic resistance of the trawl system by replacing nylon mesh panels of a trawl’s net part with mesh panels of a small-
er tie diameter made of modern high-strength materials. In preparation for the fishing voyage, it is necessary to store
up consumables for trawl repairing, so if the fishing vessel-trawl is properly operated, such net sheets should be in-
cluded in the consolidated list of materials. Numerical examples of the method are given here as well. As a result
of applying this method, substituting the panels of the net part with a mesh pitch of 1 200 and 800 mm of the pelagic
trawl P-K-120/1120 for the mesh panels made of high-strength Dyneema material can reduce the hydrodynamic re-
sistance of the trawl by 1.3 times. The proposed methodology for determining a trawler’s commercial viability and
correcting the hydrodynamically heavy fishing gear should solve the problem of the optimal correlation between the
propulsion of a vessel and the hydrodynamic resistance of a trawl quickly, in the process of fishing by a crew of a ves-
sel. The proposed methodologies would help avoid high main engine maintenance costs, operating a trawl that is not
in line with the technical condition of the trawler or reduce fishing shortfalls of a smaller trawl.
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OnpenesieHue NPOMbICJI0OBOM FOTHOCTH TPAYJIePOB
MO TATOBbIM XapPaKTePUCTUKAM
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AnHoOTanms. PaccMaTpuBaroTcst IpoOIeMBl COCTOSHHSL POCCHHCKOTO IIPOMBICIIOBOTO (itota. Hapsay ¢ BBOJoM B 9KC-
TUTyaTaIui0 HOBBIX PHIOOJIOBHBIX CYIOB aKTMBHO 3KCIUTyaTUPYIOT TpayJepbl, BO3PACT KOTOPBIX MpeBbimaeT 30 erT.
Tpaynepsl 3a Takoil JOATHH CPOK 3KCIUTyaTalMd TEPSIOT CMOCOOHOCTh OOecrednBaTh HEOOXOMUMYIO CHITy TATH
BCJIC/ICTBUC YBEIMYEHHSI COIPOTHUBIICHUS KOPITyca CyAHA M U3HOCA MAaIlMHHO-IBIDKHTEIBHOIO KoMiuiekca. Ha mpu-
Mepe 00IBIIOro MOpO3UIbHOTO Tpaysepa Tuna «IlynkoBckuil Mepuaunan» mp. 1288, HaxonsIIerocst B 9KCIUTyaTaluy
¢ 1982 r., nponsuTIOCTpHPOBaHa BO3ZMOXKHOCTD ONEPATUBHOM OILICHKHU TATOBBIX XapaKTEPUCTUK CYIHA, BBIBE/ICHA 3aBU-
CHMOCTD TIOTEPH TSATH CYAHOM OT BpPEMEHHM NpeObIBaHMs B pelice, MPEIUIOKEH METOJl YMEHBIICHNS THAPOJHHAMIYE-
CKOTO COIIPOTHUBIIEHHs TPAJOBON CUCTEMBI IyTEM 3aMEHbI KAallPOHOBBIX CETHBIX ILUIACTEH MOTEHHOH 4acTu Tpana Ha
CETHbIE IIACTH C MEHBIIUM AUAMETPOM CBS3€i, H3rOTOBIEHHbBIE U3 COBPEMEHHBIX BBICOKOIIPOUHBIX MaTepuanos. [Ipu
TIOJITOTOBKE K IPOMBICIIOBOMY pelicy HeoOXxoanmo OpaTh ¢ co00H pacXomHble MaTepuasbl Ha PEMOHT Tpasla, HO3TOMY
MpHU TPAMOTHOM TIOJXO0JI€ K IKCIIIyaTallul CUCTEMBI «TIPOMBICIIOBOE CYJHO — Tpaj», B CBOJHYIO BEIOMOCTh MaTepua-
JI0B HEOOXOJMMO BKJIIOUUTH TaKHe CEeTHbIE MonoTHA. [IpuBeneHs! YncnoBbIe MPUMEPhl PaCCMAaTPUBAEMON METOINKH,
B pe3ylbTaTe INPUMEHEHHsS KOTOPOHM, 3aMEHUB IUIACTH MOTEHHOM yacTd ¢ maroM sged 1 200 u 800 MM Tpana
P-K-120/1120 Ha ceTHble MJIaCTH, H3rOTOBJCHHBIC U3 BHICOKOMPOYHOrO Marepuaia Dyneema, MOXKHO CHU3HTH CHILY
THAPOIMHAMUYECKOTO COMPOTUBIEHK Tpaia B 1,3 pasa. IIpennaraemas MeToAMKa ONpeeTIeHNs] TPOMBICIOBOM TOIHO-
CTH TpayJiepa M KOPPEeKIUH THIPOANHAMUYECKH «TSDKENBIX» I Cy[JHA OpYAUH PHIOOTIOBCTBA JOJDKHA ITO3BOJHTE pe-
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IIUTH MPOOJTIEMY ONTHMAIBHOTO COOTHOIICHWS MEXKTY TATOH CyIHA M THAPOIMHAMHYECKUM COINPOTHBIICHHEM Tpaja
OIIEpPaTHBHO, B YCIOBUSIX IIPOMBICTIOBOH ITAITyOBI CHIIAMH CYJIOBOTO SKUITaXka. [IpeiaraeMble METOJUKH M103BOJIAIT H30e-
&aTb KPYNHBIX 3aTpaT Ha PEMOHT IJIABHOTO IBUTraTels PhIOONOBHOIO CYyAHA, 3KCILTyaTHPYIOIIETO Tpad, He COOTBET-
CTBYIOIMI TEXHUYECKOMY COCTOSIHUIO TpayJiepa, UM COKPAaTUTh HEJOJIOBBI IIPH MIPOMBICIIE TPAIOM MEHBLIEIO pa3Mepa.

KuroueBrbie cioBa: Tpal, q)aKTH‘{eCKaSI TdAra, TpayJjaep, CONPOTUBICHUE Tpajia, IPOMBICIIOBAA I'OAHOCTb, TUaAMETP HHU-

TH, AUAMETP BEPEBKH

s uutupoBanus: Pasanosa T. B. OnpeneneHue mMpoMbICIOBOH TOAHOCTH TPAyJlIepOB MO TATOBBIM XapaKTEPUCTH-
kaM // BecTHHK AcCTpaxaHCKOTO IOCYyapCTBEHHOTO TeXHMYecKoro yHuBepcurera. Cepus: PriOHOe x03siicTBo. 2023.
Ne 3. C. 28-35. https://doi.org/10.24143/2073-5529-2023-3-28-35. EDN UPJUXS.

Introduction

The fisheries industry of the Russian Federation,
focusing on the indicators of the Food Security Doc-
trine of the Russian Federation, should provide an in-
ternal consumption market of fish products by at least
85%. Such a level should be provided in all areas
of work of the fisheries industry.

“The main purpose of the operation of the fishery
complex is to meet the needs for fish products for food
and non-food purposes. It is the primary sector of the
fishery complex — fishing and fish farming, in many
ways determines the structure, scale and specific func-
tions of the elements of the national economy, in gen-
eral, and the fishery complex, in particular” [1, p. 564].
The Russian Federation is still one of the five world
leaders in fisheries. Russian fishermen produce about
5 million tons of aquatic bioresources despite the fact
that the number of fishing vessels decreased by 75%
compared to 1995, and the average age of mining ves-
sels is 30.9 years old. To this date, a state program for
the renewal of the fishing fleet has been developed and
is being implemented. According to this program it is
planned to build 43 trawlers and longline vessels and
about 40 crab boats by the end of 2025. However, pre-
viously defined construction dates will be shifted be-
cause of the sanctions policy and it is difficult to supply
the navigational and fishing search equipment needed
to equip the fishing vessel. In addition to newly com-
missioned mining vessels, many fishing companies ac-
tively use vessels built in the USSR. There are about
eleven large trawler-freezers of “Pulkovo meridian”

project 1288, years of construction of which from 1981
to 1990, that operate in the Oceanrybflot, JSC. Taking
into account the deadline shifting in the renewal of the
fishing fleet, it is necessary to competently and safely
exploit the existing companies mining fleet. On the ba-
sis of previously collected statistical materials and the
proposed methods it is considered possible to manage
the compatibility of components of the system “vessel-
trawl” in a fishing voyage on the example of a large
trawler-freezer type ‘“Pulkovo meridian” project 1288.

Research materials

The ability of a fishing vessel to tow a trawl is de-
termined by its pull. The work [2] concluded that the
traction characteristics of a trawler depend not only on
the capabilities of the vessel itself — the power devel-
oped by the engine, “...the speed of trawling, but also
from external factors — the operating conditions of the
vessel, such as the navigation area, relation of running
and parking time, the time from the last docking, the
duration of the fishing voyage and the total service life
of the vessel” [2, p. 104]. In order to assess what trac-
tion capabilities, the vessel has at the moment, it is
necessary to have a notion of “reference” thrust, that
is, to know what traction the new vessel had at a cer-
tain engine and speed of trawling.

The test reports of vessels with construction num-
bers 1 and 11 [3, 4] were used to obtain the traction
dependence of the new vessel project 1288 (Table 1:
where Ne — the power transferred to the propeller, kW;
V — vessel speed, knots; Pp — force of thrust, kN).

Table 1
Data about tests of LFT type “Pulkovo meridian” project 1288

Test v, Test vV, Test v,

no. Ne, kW knots Pp, kN no. Ne, kW knots Fp, kN no. Ne, kW knots Fp, kN
1 3 500 0 464 15 2200 13.0 0 29 3 000 12.0 93
2 3200 0 435 16 2 000 12.5 0 30 3 000 14.0 20
3 3 000 0 412 17 3 500 2.0 428 31 2 000 2.0 251
4 2 800 0 389 18 3 500 4.0 377 32 2 000 4.0 216
5 2 600 0 368 19 3500 6.0 314 33 2 000 6.0 172
6 2 400 0 336 20 3 500 8.0 273 34 2 000 8.0 128
7 2200 0 311 21 3 500 10.0 191 35 2 000 10.0 78
8 2 000 0 282 22 3500 12.0 129 36 2 000 12.0 20
9 3 500 152 0 23 3 500 14.0 59 37 580 0 0
10 3200 14.7 0 24 3 000 2.0 373 38 3 800 6.0 350
11 3 000 14.5 0 25 3 000 4.0 321 39 4 000 16.2 0
12 2 800 14.1 0 26 3 000 6.0 267 40 2300 12.8 0
13 2 600 13.7 0 27 3 000 8.0 211 41 1200 6.0 0
14 2 400 13.3 0 28 3 000 10.0 157 - - - -
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According to the data given in Table 1, we have
obtained equation by which it is possible to determine

P,=0.2616Ne—2.535 - 107° Ne* —18.05V —0.6366V % —142.7.

The coefficients of dependence (1) were obtained
in [2], by statistical processing of the data given in
Table 1. Dependency (1) reproduces Table 1 data to
o (Pp) = 18 kN, which can be considered satisfactory.

the force of thrust which fishing vessels of project
1288 were able to provide at the beginning of operation:

(1)

A chart of traction of vessels project 1288, at differ-
ent power transferred to the main engine propeller
Ne =1 000, 1500, 2 000, 2 500, 3 000, 3 500, 4 000 kW,
is shown in Fig. 1.
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Fig. 1. Traction of the new large trawler-freezer project 1288

The obtained trawler thrust equation, depending on
the engine power and speed, will allow to determine
the actual thrust of the vessel, taking from the obtained
value the total loss of thrust, the detailed method
of determination of which is described in [2].

In [5] there are ship tests materials of the project
1288 “Pulkovo meridian” LFT “Marshall Vasilevsky”,

which is still in operation. Some test results are summa-
rized in Table 2 (where Vv — vessel speed, knots; Ny, —
the capacity taken by the shaft generator, kW; ¢ — wind
course, deg.; V'w — wind speed, knots; ¢, — exhaust gas
temperature, °C; P, — boost pressure, kg/cmz).

Table 2
Test data of LFT “Marshal Vasilevsky”
Wind Indirect characteristics
Timing from the of main engines (ME)
Test A Step, Vv, Ng, ME 1 ME 2
no. beginning deg. knots kW q, Yw,
of voyage, days deg knots | 1, °C Py, t,,°C Py,
’ ® kg/em®> | ¥ kg/cm’
1 12 7.5 13.7 600 0 10.0 414 1.33 404 0.68
2 22 8.0 16.1 510 170 14.0 419 1.28 419 0.95
3 23 7.8 15.3 500 170 9.5 423 1.23 425 0.80
4 38 7.7 14.3 620 8 6.0 439 1.25 415 0.50
5 39 7.8 14.3 600 7 5.7 436 1.25 425 0.62
6 59 7.0 12.9 650 0 6.8 428 1.20 410 0.49
7 70 8.0 114 1300 0 8.0 432 1.27 428 0.74
8 80 7.3 13.5 450 168 7.6 433 1.25 420 0.48

The sequence of processing of the statistical mate-
rial presented in Table 2 is following:
— by the dependence

W, =Vv—AVZ:cosq

the speed of the essel without wind was calculated,
where v, — speed of the vessel without wind,

knots; 4 — coefficient, depending on the type of vessel;
q — wind course, deg.

Using the statistical material given in the in the Ta-
ble 6.1 in [5], we received a dependency:
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W, =Vv=9.6 - 107V} cosq

to determine the speed of the vessel without taking
into account the wind, which can be recommended for
use for vessels such as “Pulkovo meridian”;

— the power transferred to the propeller of the ves-
sel was determined by the dependencies received for
vessels of project 1288 in [2]:

Neme =0.323t, +22.27P, - 72.75;

Nepe

Ne,,, = .
100 %

men >

NS
Ne= Ne,,, ——*,
T]Sg

where “ Ney. — relative capacity of the main engine, %;
t, — exhaust gas temperature, °C; Ne,,, — dimensional

capacity of the main engine, kW; Ne,,, — nominal
rated capacity of the main engine, for project 1288 is

5 148 kW; n,, — the efficiency of the shaft generator”

(2,p. 77];

— the value of the traction loss AP, was calculated
using the methodology developed in [2].

Table 2 processing results are summarized in Table 3
(where APj — loss of propulsion of the vessel in free
run (without trawl), kN.

Table 3
Materials processing
No. of regime Ne,,., kKW Ne, kW W, ., » knots APg, KN
1 4207 3575 14.65 67.5
2 4 499 3962 14.27 108.6
3 4 468 3942 14.36 104.1
4 4 357 3705 14.64 77.8
5 4 484 3853 14.64 88.2
6 4 190 3 506 13.36 108.1
7 4 556 3188 12.00 125.4
8 4338 3 864 12.90 150.8

As a result of Table 3 processing, there was a de-
pendence of the loss of traction by the vessel on free
running on the time of the voyage, in the form
of APp = f(T), where T — the number of days from

the beginning of the voyage

APp ;. =67.02+0.8584T.

Correlation coefficient » = 0.79; standard deviation
6 ==15.3 kN, relative error € = £14.7%.

According to the trawl conditions: Neme = 95%;
Ny, = 1200 kW; V, = 5.5 knots, where V, — trawling
speed, knots, at such input data, by dependence (1)
Pp =354.14 kN, estimate changes in traction effort for
seventy days of fishing voyage.

The equation of loss of thrust

— on the twenty-second day of the voyage:

APpy = 33.7 +3.66V;; APp,=53.83 kN;
Ppuy = Pp — APpy = 354.14 — 53.83 = 300.3 kN,

where Pp,, — actual thrust of the vessel for twenty-
second day of the voyage, kN;
— for the seventieth day:

APp =754 +4.3V,; APpsy=99.05 kN;

Ppa10=Pp — APp7y=354.14 - 99.05 = 255.09 kN,
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where Pp,70 — actual thrust of the vessel for seventieth
day of the voyage, kN.

Taking P;;,, = 180 kN, as the minimum thrust limit,
when the vessel has to be repaired, we will calculate
the change in the vessel’s fishing suitability by thrust
(VFSy) for 48 days of voyage as follows:

Ppa _Plim
Pp-P

lim

VFS; = -100%;

on the 22nd day

300.3-180

VES;, =
! p_Plim

-100% = 69.08%;

on the 70th day

255.09-180

———— - 100% =43.12%.
354.14-180

VESr, =

The ship’s traction capacity will drop to 69.08 —
—43.12 = 25.96%, which means that the trawler’s trac-
tion capacity will decrease by 0.54% per day.

In conditions of lack of traction of the ship, trawls
on board of the ship may become hydrodynamically
heavy, in this case it is possible, and sometimes neces-
sary, to make changes to the construction of the trawl
in order to, that its resistance corresponds to the thrust
of the vessel in order to maintain the speed of the trawl
and to avoid excessive loads on the vessel’s engine.
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Previously, the work [6] described methods of mod-
ernization of the trawl by changing the fictitious area
of the net part of the trawl and replacing some panels
of the wound part of the trawl with a larger mesh pitch.
The upgrade opportunities are not running out.

The implementation of state-of-the-art high-strength
materials into fishery will significantly reduce the diam-
eter of the ropes from which the mesh is made, and thus
reduce the resistance of the trawl.

When calculating the hydrodynamic resistance
of a trawl, all the hydrodynamic drag elements of the
trawl system are summed:

Rtr = 2Rw + 2Rb + 2Rcr + Rload + Rf.loat + Rr.p + Rn.p ’

where R, — the resistance force of the trawl system, kN;
R,, — wire resistance force, kN; R, — resistance force
of trawl boards, kN; R, — cable rigging resistance
force, kN; R;,.s — the trawl loading resistance force, kN;
Rpou — the resistance force of large float and hydrody-
namic shield, kN; R,, — rope part resistance force
of the trawl, kN; R, , — the resistance force of the net
part of the trawl, kN.

It was previously noted [6] that in the conditions
of the fishing deck it is difficult to change the rope part
of the trawl, the resistance force of which contributes
significantly to the general resistance of the trawl sys-
tem, it is more convenient to make changes to the net
part, the resistance force of which is not less than the
rope part of the trawl.

When calculating the resistance force of the net
part is used as the resistance square — the thread square
of the mesh part of the trawl, which is calculated by
dependence:

=3 (Fp) F

where F; — fictional square of the net part of the trawl, mz;
F, — relative square of the net part of the trawl, n —
number of the net part of the trawl

dw.a 1
' Aya Ux ’ Uy ’
where d,, — weighted average value of diameter
of threads/ropes of the net part of the trawl, mm; a,,, —
weighted average of the mesh pitch, mm; U,, U, — hor-
izontal and vertical seating’s coefficients.

It is obvious that the resistance force of the net part
is directly proportional depends on the diameter of the
threads/ropes of the layers, the smaller the diameter
of the sections, the less hydrodynamic resistance will
be. Consider the effect on the resistance force of nylon
panels replacement on panels made of high-strength
material with a smaller diameter and higher strength

32

than the nylon, widely used in trawl construction. In
commercial fisheries, the Dyneema, high-strength ma-
terial, has been exploited for over 15 years and has
a strength of 3.6 times higher than that of the nylon.
From the theory of similarity, it is known that:

[Cq - C,
Cd = —RC N

where C; — scale of diameters of threads, ropes, wires;
Cy — force scale; C, — scale of safety margin; C; — the
voltage limit scale.

If the operating conditions of the trawl are not
changed (the same type of vessel, the same fishing
area), then C, = 1. Then

’C

On the other hand, from the theory of similarity we
have: if we do not change the speed of trawling
(C, = 1), linear dimensions of the trawl (C; = 1), then

Cr=Cp,

2

where Cr— the scale of the square resistance. But:

CF:Cf-%,

a

where C; — linear scale; C, — scale of the mesh size.

If you don’t change the mesh pitch (C, = 1), so
CR = CF = Cd.

Since the trawl consists of parts with different tie
diameters, the diameter of the trawl materials must be
said as a weighted average:

d; - F

d _ Z?:I i
2iiFi

where d; — the coupling diameter of the i-th part, mm;
F;— net square of the i-th panel, m”.

To illustrate the theory of the question, consider
a numerical example, for this purpose trawl 120/1120,
used on the project 1288 vessels. Table 4 shows the
thread square of the mesh part of the trawl (where a —
mesh pitch, mm; d — diameter of rope/thread mesh, mm;
n; — amount of mesh of the plate top edge; n, — amount
of mesh of the plate lower edge; m — amount of mesh by
plate height; /; — length in the harness of the top edge
of the plate, m; [y, — length in the harness of the lower
edge of the plate, m; Ay — height in the plate harness, m;
Fy — fictional square of the net part of the trawl, m’;
F, — thread square of the mesh part of the trawl, m?).

, 3)

Table 4
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Thread square of trawl 120/1120

of neNtO];late a, mm d,mm | n;, mm | n,, mm m, m Iy, m ly2, m hy, m Fg m? F, m’
1 1200 6.0 22 19 11.5 52.8 45.6 27.6 10 863 54.32

2 800 6.0 24 19 10.5 384 30.4 16.8 4623 34.68

3 400 4.0 36 32 10.0 28.8 25.6 8.0 1741 17.41

4 200 3.1 50 45 12.5 20.0 18.0 5.0 760 11.78

5 100 2.4 84 69 53.5 16.8 13.8 10.7 1310 31.43

6 65 2.4 92 61 107.5 11.96 7.93 13.975 1112 41.05

T F 190.6

With its help and by dependence (3) determine the  of the nature trawl d,,,, y:
weighted average value of diameter of the threads/ropes

6-5432+6-34.68+4 -17.41+3.1-11.78+2.4 - 31.43+2.4 - 41,05
w.aN — 190-6

In the work [6] it was calculated that the linear Since the diameter is less than 3 mm, it is no longer
scale of CL2 = (y, inversely CL2 = Cr, therefore arope, but a thread, the parameters of which should be
Cry = Cp, and given the dependence of the conditions, that ~ determined. From [7] it is known that the Dyneema
the trawl 120/1120 has an area equal: Frp = 135.7 m*  material is produced from yarn 200 tex, determine the
Fyp = 1902 m*; F,, = 326 m’, (where Fgp— square  number of folds of this yarn:
of the rope part of the trawl, m%; Fyp— square of the net

d =4.1454 mm.

part of the trawl, m?; F,, — total square of the trawl, m?), 1000 -d 2

the scale coefficient value of similarity of the square "= J <

of the net part of the trawl model is received

Cryy = Cr=0.7354. where n — the number of fold yarn; d — diameter of the

It was noted above that if the mesh pitch in the net  thread, mm; K — coefficient (K = 1,6); T — tex the yarn:
part of the trawl is not changed, C; = Cj then the aver-

age weighted diameter of the upgraded trawl should be = 1000 - 2.7 1404

equal to 1.62 - 200 o

dyar = dyan - Cqg =4.1454 - 0.7354 = 3.0485 mm . There can be no such number of folds. Choose
When replacing a nylon panel with a Dyncema from a series of fold numbers near the calculated val-

panel, the dependency diameter scale (2) must be used ue: (111 o 12.’ 13, 18, 2; ) Tilellslea;?t nlilmb(;:r Is to-

if the strength is equal: wards Increasing strength n = 15. en the diameter

! ’ of the thread will be final:

C, = Cr _ /0'7354 =0.452. _ 200-15
C, 3.6 d=16- 1000 =2.8 mm.

Consider the case of replacing the plate of the bag,
which is made with the mesh pitch of 1 200 out of rope
diameter 6 mm:

Replace the nylon panel with a mesh pitch 1 200 mm
on a Dyneema mesh pitch plate made of 2.8 mm
thread diameter. Then the average weighted diameter

dy=dy-C;=6-0452=27 mm. of the bag will be:

28-5432+6-34.68+4-17.41+3.1-11.78 +2.4-31.43 +2.4-41.05
w.a.N —
190.6

The calculated value of d,,,, is bigger than the deter-  panel with a mesh pitch 800 mm. Then the calculated
mined one by the similarity condition d,,, ;= 3.0485 mm.  value of the weighted average diameter will be:
Therefore, it is necessary to change the material of the

285432 +28-34.68+4-17.41+3.1-11.78 + 2.4 - 31.43 + 2.4 - 41.05
dyan = =2.78 mm .

190.6
The resulting value is 5 percent lower than re-  strength material, with the same mesh pitch but with
quired, which is acceptable in technical calculations. a smaller tie diameter, in particular, as in this example,
In this way, we will replace the 1 200 mm mesh pitch  the Dyneema material, 2.8 mm in diameter.
in the rotary part of the trawl and the 800 mm mesh
pitch, 6 mm in diameter of nylon threads, with high-

d =3.36 mm.
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Then the thread square for the

will be: Fﬂ=Fﬂ~ﬁ=10863~ﬁ:25.35 m’, in-
a 1200

first plate

stead of 5432 m’ and for the second
Fy=Fj 4462328 1618 m®  instead  of
a 800

34.68 m’, total thread square of the net part will be
F,=143.2 mz, which in 1.33 times less than the thread
square before the trawl modernization and correspond-
ingly the hydrodynamic resistance force of the trawl
will decrease by 1.33 times.

Conclusion

Wear and tear during the entire life of the vessel is
unavoidable, and there is also a decrease in the traction
characteristics of the trawler during the fishing voyage,
which may affect the performance of the vessel, espe-
cially when it is in service for decades. The developed

methodology of the traction value determination
of a vessel in a new state and traction loss determina-
tion will allow to identify the actual trawler thrust at
the present time. The implementation of the concept
of fishing suitability of the vessel makes it possible
to assess the fishing potential of the trawler and, when
critical values are reached, to take measures to reduce
the vessel load. One of such measures is the moderni-
zation of the net part of the trawler by replacing the
nylon panels with panels made of material with
a smaller tie diameter and bigger strength, such as
Dyneema, or other modern durable material, which
should be taken on the voyage as spare consumables.
Of course, the price of such net fabric is much higher
than the traditional nylon, but the cost of acquiring
them will be covered by the vessel’s trouble-free fish-
ing activities.
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