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At the Joinc Ucientitfic Meeting of ICHAM, ICnS and Fal in
visbon, rorcugal, frem 27 May to 3 June, 13,7, a paper was g resented
by the FAL0D Wisnecies Jivision, RBiology Hrancn, entitled lne “aasuape-
ment and Anulysis of #ishing Operations a leview. I contributed an
appendix to this paper discussing certal.l parameters whicn could bhe
used for plotiing the fishing power of trawlers malnly.

It was stabed that trawlers from one port and of tne same age
often had a certain relation between length, beam, depth, power und
even neigsnt of tne mast. By this it was meant tnat when conparing
trawlers from one port cnly in did not really matter much wnich
parameter one used. )

However, the problem was more difficult wnen comparing trawlers
from different ports, differeni countries anu of different ape. The
length of trawlers ic measured several different ways and, with the
introduction of transom sterns in modern British trawlers, Lne use of
length could cause some confusion as to the real size of the vessel;
gross register Luvunase was considered to be most representative ol the
size of the vessel ovut it siould perhaps have veen ade much clearer
in the paper that Lrawlert of thne same gross tounage mignt have very
different power ol thu propulsion plant. .

An explonation was given of the dirferent powersattrivuted to the
propulsion plant which was intended to show how ver, careful one has
to be with power ratings nsnd how important it is always to consider
tne r.p.m. {(revolviions jer minute) of the propeller. It was also
indicated tnat trawlers did not always utlilice tvhe lull output of
their engines while brawling; pernaps Lt sheuld alse have been
en-nasized that tne percentsge used 1s quite different in various
Size groups of Lrawlers. #wany long distance trawlers anove thneir
engines mostly for steawring to and from far distant Fishing grounds
and only utilise a smull part of uvaem for vrawling. 'The appendix
finished off{ by suggesting various medns of determining engine outi-
put and also proposing that the propeller could be used as an
indicator of the thrust deliivered by the .ngine.

In hovember 1459 i suggested that IJHAF should endeavour to
include in future vessel lists infurmation on oie zcbtual propellers
used by the various trawlers toj-ther with a statement oo Ghe r.pe.m.
at which they work while Ur.wling. This would make it possiole to
determine for individual vessels a kind of "trawling numbe®, Tno
"trawling number" was to be based on the thrust delivered by tnc
propeller. The resistance of trawlers at three t. four knots uized
i3 very low and the difference in the vreclstance between trawle s
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of various deeirns 1 s6ill less. Thus it i1s assumed that the
"trawling number' can be based on the uropeiler thrust disregarding
completely the vessel resistance, iu fact.the "trawling number"
would be proportional vo the resistance of Lhe trawl and would
perhaps sive a betterlinear relation when plotting fishing power
than lenistn, aorsepcwer ur [r'oss tonnage had given. 1t i also
felt tnat suen a "trawling number” would magke possible comparisons
between trawlers from one port and ancther and hetween those of one
a5e and another.

It was realized that such a number should preferably be based
on Lhe actual trawling speed. 4Yrawling speed is however, seldom o
measureu, skippers' judgmenls vary and, further, because curreants
along the pottom sometimes uiffer from those on ithe sufface, even
a correcl megsurement of the trawling speed migzht contain errors.
It was suggested that such s 'trawling number” should ve tried out
in relation to a standurd speed, suy of three knots, and that one
should then simply assume that if the net iz smaller then the
standard, the trawlin:; speed is higher or,vice versa, the "screeneca
water" would be approximately the same. It was admitted that this
was a simplification because fish which were strong swinmer~ would
naturally have greater difficulty escaping if the trawling speed
were higher, -

It was suggested that tne information un the propellsr and tne
propellsr r.p.m., shoudd be noted while trawling in a wind force less
than Beaufort 3. 1In higher wind forces the r.p.m. of the engine
would bs increased in ovrder to overcsme the resistance of waves and
wind., There would, however, be no more thrust delivered to the trawl
and therefuvre its fishing power would not be influenced.

'his proposal was considered by I1CHAF at its meeting in Bergen
in 1960 ani it was decided to make a "pilot study of the possibility
of using wropeller spegifications and their operating r.p.Ti. a8 an
index o ’ishking power". 1t was suggested that & small number of
trawlers (say ten) fishing in the ICNAF area should be selected
for the study.

I recommended that we select the trawlers of different sizes
and whoge fishing poweces had ulready been determind from statistic
Nl cateh anu related to ie. rth gross tonnage or horsepower. One
would then be able to determine wnebher tneir fishing powers were
better related to tne propeller index. It was suggestad that it
was most important tu get a very honest statement from the sxipper
of tne r.p.m. at which he lets his trawler run in a wind force
below Bewufort 3.

Ihe ITHALR Vessel List for 1959 cuntains iutormation, for some
travlers, oun the propeller limeasions as well as the r+pel, at
which the propceller is'wording while trawling in calm weatner.
i have calculated the thrusi developed by the propellers for the
trawling specds given and this hus been listed in Table 1. +4hen tnese
fimares are plolted in relacion to the nominsl rating in h.p.
A the engines it is .apparent that there i: npt a wery sood relation,
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Thus it is clearly dangercus Lo use h.p. only, and it suggeslts
that there may be a better relation between the Lhrust daba and
the fishing power than between the h.p, data. Without the fisn—
ing power data, this is naturally impossible to determine. A
futher difficulty is that some of the r.pe.m. particulars given
might not be true.

when working with the data it was felt that much migut be mere
desk dabta rather than actual infcrmation from skippers. For exauple,
the six CTanadian bouats having 52" x 36" propellers are all said to
be trawling at exactly 266 T.p.mwm.; this is hardly possible.

When workingg with the German data I was warned by Dr. J. scnarfe,
FAO Gear Technologist, that the r.p.m. values givenm were probavcly
nigher than those used during actual operations. 1t seemed Lo him
that the data given in the 1ist were not oblained from the ukippers
themselves butbt rather consituted test data taken during the deliveyy
trial. I therefore did not conclude my calculations on the German
data but wrote to a personal contact in Germany to [ind out more,
put I have not yet had an answer.

Some 5hing snould perhaps be said avout using propeller data to
calculate the tarust. In so called model testing tanks, series
of related propeller models have been tested and the resulls pioltea
in various ways. Propeller models with various number of blades,
varying blade areas and varying relation between the pitch aud tne

 diameter have been tested. In order tc calculate the thrust, we

are interested in the curves for the thrust co-efficient K.,; Figure
1 shows such curves for three blade propellers having 504 Elade area,
and pitch-diameter ratios P/D from 0.5 to l.4. If one wants to
obta.n the tnrust co-efficient while trawling one has to calculute

the spe=d co-efficient,\, which itz a non-dimensional number made

up of the ship's speed winus the wake divided by the propeller
revolutions and the diasmeter of the propeller. The propeller of the
Canadian trawler GERARD DIANE, entry No.l6 on the Canadian Sheet ho.l,
which is assumed to have a 50% propeller blade area, has three

blades and its speed co-efficient during trawling is calculated as

follows:—
Ve

.J"\- = —;—D, whe e Ve

Fropeller speed in ftfsec. =

0.8 Trawling speed

= 0.8, 4 gnots. 1.09 = 5.4
n = ravolutions per second =
-
= ':('_)é...‘[.‘LE.‘.El-'. = 4,43 CopeS.
60
5&" i
D = J_-’I‘Op. diam- .i.l". fto = m=mrm— L'-- j} ft-
12
thus <A = 2224 = 0,282
4.43 o 4,33 '
prY-all
The pitch-diameter ratio, I/D, is ﬁg” = 0.693, say 0.7

from ¥i—ure 1 then the tn.ust co—efficient, Ap, is read Lo te
Do



The tarust i, calculated from the following lurmula:-

= -

e 4 : -
7 = Ko . g)_ n® . 7, where q)c density factor for seawaticr
e

1

1.988

brins P = 0.2 o leoysld 4.433 . 4.}}4 = 2790 1lb. = l.2e5 ten (metric)
All the figures in Table 1 have been calculated similarly and
using Lhe declared trawling speed. bLecauase this speed seems Lo be
ratner ar~ritrasy, tne question arisss whether one could simplify
determination of tne trawlias numder by using simply O speed of
advance, The AT would tuen be read off at tne speed co-efricient

L = 0. Tuis would make it possible to plot the tarust co-
efficients for many differeut propellers on a simple iasram s mze—
what similar to Figuiw £ instead of from a gresat number of ulagrums,
Inter;alation for the exact /0 racio would be simpler aud more
precise. 1t would fortner maxke 1t poosible to desisn sSome xing of
calculation form with the nelp ol which eveun non-techaical people
could perhaps czlzulate the "trawling numbers."

Uafortunately it has not puzen possible Lc devote as musa time
to this important matter ur wcula nave been desirable., If, nowaver,
the Tigning puower could be ;sivin For a numwber of trawlers [op wiicn
we know the propeller data and thne rrue rop.m. (wnicn peruaps coulld
be obtained by conversation vitn the scippers). | would ve glad Lo
investigate whether our not one could vase tne "trawlin; numper"
estimates on a Jdiagram like #ijure 2 ant to design a suitadble fori.

To sunrgize, it 18 susrested chat the IJHAF o+ o ommitclee
might arange Lo

l. <OCheck Lhe r.p.m. particulars,

2« Obualn fishing Lover eshimgbes for selected veusels -
for whicn propeller data are avasilavle,

3. investigate %tne exactneuis of the sugpectel simplified
method for calculatingg the "tLrawling aumber.”

BS



fy

Lrpbis

L

Trawling tarust in metric tons cazlculuted from data -iven in
ICNAF 1959 Vessel tist

Country

Canada

france .

Germany

Italy

Poland

R

Sheet No.

Row No. Hooinal
Bruxe h.p.
lbi

19 ryey

20 225

24)

16}

18)

30 209

23)

i) 650

135)

27)

5% 625
2 1000
6 1530
1 1300
3 2100

14 1500

17 1250

20 1960

2z 1200

23 1200

24 10G0

26 1200

27 1300/1175

23 1100

20 1160
1 1000
2 875
3 330
4 1066

i2 1500
l) s
2) 1200
2; 300
3

Trawling
Thrust

__Ten

1.265

Ll to z.bb

0.2y
{a‘ er- .1:61’0:';
Must bu Arong.
Rudins given
iastead dlum.?)
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fluUie 1

Turust coeflicient, HKT; Torgue coctfficient,
{.; and efficiecncy, ¥}, curves for Troost
S-bluded propellers witnu 505 blude irea und
piteb/dlasieter ratios, /D, .5 to L.4.
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