
~ 

f 
1 
.~ 

J 

2;::-~. 

--..-~ 

INTERNATIONAL COMMISSION FOR THE NORTHWESi ATLANTIC FISHERIES 

,jerial No. 1019 DocUluent No, 7;' 

ANimAL i,l";!<iJ'ING - JUN!:: 1962 

tieport No.1 to I;Ji'AF Gorun:ittee on '1esearch 3nd 
Gtatistics rep;artlinr; the use of ,Jrope11er ,jata 
for tne ev.lllation of fishing power 

bJ Jan-J10f Traung 
Chief. ilAJ B'ishi!1f~ .3oat Section 

At the JoinG :.Jclentific ~eet;ing of IC1JAi" , ICn:J and ~'AO in 
!~isbun, jJortugal, frem 27 Uiay to J June, 1'].57, a tJapu r was LJr.eser: ted 
by the l!'iiO F'i:J~le l'ieo :)1 vision, .Biology nl.'3flCn, enti tIed l.'~le ;" dW-"ll'e­
ment and ·AnJ.l!t!jl~ of B'ishln'z: ':.it;eratL;ns a ~{~~"tiew. I cont!:'l~uted an 
app"ndix to this I'a[>er discussiniS certai·.) !)b.ramete rlJ which cOllln c,e 
used for plotting the fishinG power of 1'!'i.hv1eI:'s mainly. 

It WDS staterl that. trawlp.rs from one r01't "nli ot' tne S3/J,e '''C'' 
often had a certain relation between length, oe"m, depth, power "Il<l 
even .hel:..~nt uf tne mast. BJ this it was meanL t!H:fC when cumpo..riuc 
trawlers fpom one port enly in did not really matLer muchwnicu 
parameter one used. 

However, the problem was more difficult wnell comparing traw1el's 
from diffe!'e"t "orts, different. countries anu of different aGo. Tlte 
length of trawlers is measured c;everal different ways anci, w~ th cil" 
lntroduction of transom sternH in modern llr1tisn era.vlera, Lll" use of 
length could CaUse Gome eonfusivn as to the real >;ize of eh" veHsel; 
gross register t;vllIlD,;e was considered to be most rek're<;entative ,,1' the 
size of che l1"s>; .. 1 [Jilt it silUu1d pernaps hb.ve oeen wade much clearer 
in the paper that traNler:.; of tne salIle ,,!;l'OSS eOllnage mlgnt nave verJ 
tlifferent >,<),'Jer of tn" propulsion plant. , 

An expl."natlon was I~ivell ot' en" differtmt powel'SattriDuteel tv thE 
propulsion plant which waS inter.deu to sllow how 'TerJ . careful one P.as 
to be with power l'atings lillel how imf'ortant it is always tv consider 
tne r.p.m. (revolvtions !,&r minute) of the pt'o[Je11er. It was als" 
indicated tuat tl'awler<; dld not "lw"y3 utlli:.;e t;lle full out»ut of 
their engines while tru'Nlj,n.!; i ~)el'!lUl:!S 1 t silcu.ld alsu have been 
em:,hasiz6d thut tne percenGsge .!sed is qUite different in val'ious 
size gI'OUpS ot' L,'"wlers. "':any 10n" distance trawlers huve their 
enp;ines mostlj fOI' steaICine; to and from far distant fiShing csrullnds 
Wld only utilise a sm ... 1l part of c11em for tl'awling. 'l'he appendix 
finished off tJy sUtl;geutin,.; variouG mC!am, or determining enGine vut­
put and also proposintl; that the propeller could b.e used as an 
indicator' of ttle thrust de1ivIJ.I.'ed by the ,.:nr;ille. 

In hovember lJ~9 i l:!ur;geste'l chat I':rM~' should entieuVOUL' to 
include in future vosHel lists inf<)L,nation on "tie ",c~ual propellers 
used bJ[ the varioub trawlers tu,,;'.:ther with a statement at' ttl{) r.p.m. 
at which they work while tr"wlins. This would make it poslJiole to 
determine for individual vessels a kinu of "trawlinr; num •• !"'. .l'.,,, 
"trawling number" was tu be based on the thrust delivered bj tnC! 
[>ropeller. The recistance of traw1'H's Cit three tJ four kliots ,>:'}ecl. 
is verJ· lvw and the difference in tit'" !'.,..;L,tance tJetwecn trawl" ~c; 
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of "iarioUb cieEi,'Ils i:< '3ti11 less. 'l'hu,; it i. .. assumed that the 
"trawllr.,:; number" call be based on the "rol'e I ler thrust J isregaroing 
corn"letelJ the velise1 re8iutance, ill fact"the "trawling number" 
woult.! be pL'olJ'Jrtional (.0 C!le L"eSiloltance of the tra",vl and would 
perh<li.'s i~iv" a better linear !'"lation when plottin,~ fisiling po",er 
than LenDtn, :lO!'sepower ur CL'O'W 1;oIUlage had ~iven. It i!J also 
felt tnat uUt.ll a "t~'l1wlill~~ numoer fl would make possible comparisons 
b"tween trawlers from one POL't and anether anu between those of une 
~be and another. 

It was reali:.led that selch a number should [Jr~rerabl,y be based 
on ~ll" actu",l trawling s<,ee'.!. 1'rawling speed i5 l.lowever, seldom 
measurel.l, s!{ippers' judgmenLs var,y and, further, because currents 
"~loI1l:; the Dottom sometimes uiffer from those on ohe Bu1'face, even 
a corrccl.; measurement of th', trawling speed miGht contain errors. 
It was uLlggested that "uch a "trawling number" siluuld be tried out 
In relation to a standiH'd s.,eed, 0>;,/ of tIlree knots, and that one 
should I;hen simpl,y assume tuat if the net i!J smaller than the 
s tandaI'd, the trawl in); speed i~ higher or, vice ve('sa, the "screent:u 
water" would be a,'proximately the same. It waB admitted tllat this 
was a simplification because fish which were Btill'ong swimmer< would 
na];urally h"ave greater diffj culty escaping if tue trawling speed 
were higher. 

It waD suggested that tne information un tile "ropelli!r and tue 
propell"r ('.p.m. should be noted irhile trawling in a wind f"orce less 
than Beallfurt 3. In tli!~her wind forces the r.".m. of tue engine 
would b" increaGed in order to overC:lme the resistance of waves and 
wind. ".:'here wOLlld, however, be no 1T.0re tlll'USt delivered co elle tr:lwl 
ani theret""re its fishing power would not be influ~nced. 

'i'his [,-,'opo",,,l was cunsi,lered by ICllAF at its meeting in Hergen 
in 19bO ani it waD decided to iIl'ike a ""Uot study of thi! l'0ssibility 
of usinG !J::''J;;ell"r speQifications and their opet'atin3 r.p.m. as an 
index of ~"lsi,ir:,"; [Jower".- It was suggested Ghat", small number of 
trawler:: (sa,f ten) fiShing in the ICNAF area should be selected 
for the study. -

I rec(""mended that we select the trawlers of different shiea 
"lId who,," fis'lin6 <,owers hod ulread,f been determind from statistic 
() [" C:ltc'": D~'l re .luted to 1 .. ", :~th 5ross tOrJnal5e or horsepo;;er. One 
would ttwu be able to d"tt:rraine wllether taeir fishing powers w"!re 
better related to tn .. ~roVelLer index. It was su~gested thdt it 
was most important tv get il vary honest statement from the SKipper 
of tne r.p.m. at which he lets his trawler run in a wind force 
below de~ur0rL j. 

'J 1:u.! I·:';~A1i' Vessel tJinf- for" 19?9 c0!ltaiIlB illt'ormation, for- somp. 
trI..L\'.1t-" I"!3, Ou. t~lL. pl'opcl1er ilrna!l...91oncl a.,j well as the r.p.rn. rtt 
which the pI.'opeller fs'wo:-"iIl5 .Jhile trawling in calm weather. 
; have calculated th" tnrus~ deve1',!pe.] o,y the propellers f"or the 
L r""linG spe"ds "iven and this hus beell liGte<i in 'rab1e 1. ,Ihen tile!'!!! 

fip:'lres are pIol,ted in relu(;lon to the Ilorain3.1 rating in h.p • 
...... 1' t:1C engines it is .at.-\paCeHt thu.t the re it- npt a very ;5uud reluti .... n. 
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rrhus it is clearly dangp.ro:.u3 to use h. p. onl.!. and i t SUt~fje..j lis 
that thel.'e ma.r be a better relation between the thrust data and 
the fishing [lower than between the h.p, data. 'dithout the l'L;n­
ing power data, this is naturall.f impossible to determine. A 
futher difficult.f is that some of the r.p.m. particulars "iven 
might not De true. 

When workinlS with the uata it was felt that much migl!t be more 
desk data rather than actl<al information f~'om skippers. B'or example, 
the six Canadian buats havinG 5<''' x 36" propellers are all Baiu to 
be trawlinc; at exactly 266 'r.p.Jll.; this is hardly possible. 

Whc:n working with the lierman data I was warned by Dr. J. ;';cnar'fp., 
j<'AO Gel'.r Technolot,ist, that the r. p.m. values given were [ll'obabl.f 
higher thlLl']. \;11ose used durin.; actual operatiuns. ,11:; see:ned to him 
that ttl" data given in the list were not Obtained from the Gkippers 
themsel ves but rathe r consi tuted t',st data taken during ene ueli \'8.'.1 

trial. I therefore did not conclude Ill.f calculations on the ""L'man 
data but wrote to a personal contact in (Terman.f to find out, mOl'e, 
but I have not .fe thad Wl answe r. 

Gome ~hinl5 should perhops be said about usin!> propeller data to 
calculate the thrust. In so called model testing tanKs, set'ies 
of related propeller mudels have been tested and the resulLs p,L.Jteea 
in variuus wa,is. I'rupellcr models with various number of blades, 
varying blade areas and var.fin" relation between the pitch Bl,d tne 
diameter have been teG~ed. In order t<.; calculate the thruo;t, 'M': ' 

are interested in the c~rves for the thrust co-effici.:mt K; FiC;l.u'e 
1 ShOWS such curves for three blade propellers having 70/6 ~lad.e areu, I 

and pitcn-diaI'leter ratioo F/D from 0.7 to 1.4. If one wants to 
obta.1.n the tnrust co-efficient while trawling, one has to calculate 
cne spe9d co-efficient, 'i, which is a non-dimensional number ",ade 
Llp of the ship's G"eed minus the wake divided by the propeller 
revulutions and the diameter of the propeller. The propeller of tlle 
Canadian trawler Gb:RAHD DIAN!!:, entry No.16 on the Canadian Sheet No.1, 
which iH assumed to have a 50% propeller blade area, haS three 
blades and its speed co-efficient during trawlinl' is cal<.;ulated as 
follows:-

.. /\, 
Ve 

= -=-ll' where Ve = <'ropeller speed in ftJsec. = 
n. 

= 0.8 'rrawling speed = 

= G.S. 4 KIWtS. 1.69 = 5.4 

n = revolutions per second = 
')'6 .:: =~ __ £!.E!.~.! = 4.4) r.p.s. 

60 

5'" u = .Prop. diam. iE ft. = _!:O_ = 4. JJ ft. 
1<' 

thus ~ = ~~~~-------- = 0.<'b2 
'-1-.43 • 4.3) 

'rb ' t d 't ~ , ."/ D ' 36" 0 ")') 0 n .I.e p1. ch- .Lame ;~r ral.oJ.o, 1 ,]'S :;~" = .OJ, sa;! • ( 

From ~'i::'l~ 1 then til'.! tn.'ust co-~fflcient, AT, is read tu be 
1).2 
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The .t;U".ISt 1:, calculated from the followiuc. j'"rmula:-

T = Km • 

= 1.,)88 

~ ~ll.tB 'J.l := 0.2 • 

f· " n" v4, 

1. 'j.3(J • 11 .If ;C 

whare J = 

4 1·,4 -_.J 

uen!,;iili.t fCtr;t.;or for seawater 

= 2790 lb. = 1.2b~ ten (meLrlc) 

,,11 the figure", in 'fable 1 have beell calculated similarly and 
u.:;.Ln.g l;he de~18red trawllnb nty~ed. 1:H;C81189 tl1.is :Jpe~d se'!m~ t.o U~ 
raLhcr ur;"""\itlr.:3.:''y, tne guestion griS5S whethep one CQuld simplify 
tietermlnwtioIl of line liravllll.!L5 lllJ/liDer DJ' Ilsino ~'llufJl.:t 0 tipeed of 
[1dvan'~e. rrtle f...T woulu ellen be pl.!ati off at tne Br;eeJ. co-effl(~i~ut 
-!l ,,0. 'i'I1is would make it possible to plOI; I,he tn!'Ust co­

efficients for many diffeL'tlut lJropellerc: on a di.I!JiJ Le .1 ia:~l'"m "'Ill~­
wh.at similar to Elj~U~'~ ;: insteaJ of from a gf'P.ot number of lJlaL:r:-1~ns. 
Tntpl':;olation for t,t:e exact l'/;; 1'aoio wuuld be ::im"ll"l' alln more 
precise. It would f...:.rt!l~r 1!.;aK(~ it pocslble to denl~-~ll ~lC,irn~ 11:1:1,1 Jf 
';:fllculation form with the llP,lp oc '.',hi.cll eve" non-tcc~lnlcal people 
could perhaps c.:I',l~ul"te tile "trawlin,;; number"." 

U:lf'ortunatel.t it, haG n01; D!,el' posooiblt' tc d(H'otf! as mu';" time 
to thi.s iml!ortant matter ul' "cula !lave t.een d .. sir;JbJ"'. If, h'J""ev,> r, 
the flsni!1'; puwf!r could be L~j v: n 1',,)r a nUIItbc (' of trawl":! rg fol' ·1l'i.1.('a 
We know the lJropeller datI; ,W,tl tr.e 1'('11" r.lJ.rn. (,;:tiCl! peL','''i'>; Ct,u':'J 
be c.>btained by cOllversation v'l.tu the s.dppe1'';). J wo"ld be ,;lall 1,0 
inve3tieate wtlether or not ~)ne l!ouli.l tJat5e tile "e X"lJ.':rl in'.'; ntur.oer" 
estimates on a tliat;>1'am Ilhe ~'i.;uL'e 2 at.'.l to de3Lgn " ;.;uiCatJle ftH'In. 

'1'0 HWIH'aize, it is GU;~~~3ted th.Jt the I',;:'~l\.F Ii + ,.) :ol!lHittee 
T'IJght arange t..o 

1. ':.;t1eck l.he r.p.m. partlclllar3. 

2. OUL.ain flB.~.inr; ~Jo',ver e'lt Lrno..tec f;)~ uelecttJd ve:."isels 
for wldcll pr,;.peller data aM aVCillatJle. 

3. investigate ';one eAac~ne.:;s of the susr.:ectec, ilimplified 
method ffJr calculating t.;h~~ "1.,.!'Cl'..vllllf-.) n~HJter.1I 
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~rt\Hlln6 tnrust in clt:Jtric tOllS calcillu.ted from data .:,ivt:n in 
ICN~' 1939 Vessel .t.lst ---_._-_. 

aOUlltrj Sheet No. Row No. N oelinal TrawlIng 
ilrulI:e h.p. Thrust 

--- _ 'l'on __ 

Canada 1 16~ 19 225 1. ~65 20 
24) 

2 16~ 
11:3) 

1 )0 2;'5 1. 35 

2 28) 
3 1) 650 6.57 

I}) 
27) 

2 53 625 7.7 
t'rance . 1 3 1000 4.46 

6 1500 1] .6Q 
7 1300 12055 
8 2100 14.95 

14 1500 W.:w 
17 1~50 11.90 
20 1900 16.6 to 18.) 
2" 1200 12.'15 
2} 1200 lO.2:i 
24 1000 6.9 
26 1200 d. '75 
27 1500/1175 1:3 .4 
28 1100 6.5 
)0 1100 2. II to :<.66 

Germany 1 1 1000 11.13 
2 8'7 ;; l:~ . .:3 
3 !:lao 14 .15 
4 1000 1').')5 

,') ... ,. 1500 2d.l 

Italy 1 1) 1200 :l.d) Il 
2) 

Poland 1 ~~ BOO 0- 2:; 

(.: r.lp. ':'at:;. 
Il~I .• jt Ot.: IJruni. 
H:i,lillU b:i:.ren 
:!lst~t . .u ,L'il;].?) 
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