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Controllable Pitch Propellers in Large Stern Trawlers
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Fig. 1(2)— Power demand throughout a voyage to Davis Straits of a large stern trawler

Fig. 1(b)—Power demand and distribution during one typical fishing cycle in a freezer trawler
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Table Illa—Analysis of full scale data— free running
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Ship speed
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971
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* Not recorded
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Table Illc—Analysis of full scale data—thrust deduction factors

Horizontal

Ship speed Ship Wind component Total Thrust Thrust
Run No. knots P/D resistance resistance warp resistance tons deduction
tons tons pull tons factor
tons
13 1-85 0-322 0-25 011 4-52 4-88 6-10 0-200
14 2-42 0-322 0-36 0-14 5-50 6-00 7-25 0-173
15 3-00 0-322 0-52 0-13 6-72 7-37 8-9 0-172
16 3-48 0-322 0-67 0-22 7-78 8-67 10-60 0-181
17 2-28 0-408 0-34 0-13 5-49 5-96 6-70 0-149
18 2-95 0-408 051 0-12 7-08 7-71 9-10 0-153
19 3-75 0-408 0-77 0-13 8-87 9-77 11-30 0-136
20 4-32 0-408 0-98 0-09 10-36 11-43 13,10 0-128
21 531 0-471 1-40 0-24 12-26 13-90
22 4-58 0471 109 0-23 10-47 11-79 13-25 0-103
23 3-65 0471 0-73 0-18 9-27 9-27 10-30 0-112
24 2-85 0-471 0-48 0-14 6-26 6-88 7-71 0-109
25 4-60 0-471 1-10 0-15 11-48 11-48 13-16 0-116
26 5-60 0-530 1-54 0-27 13-73 1554 17-40 0-107
27 521 0-530 1-37 0-20 12-30 13-87 15-70 0-123
28 4-20 0-530 0-94 0-15 9-55 10-64 12-20 0-136
29 3-36 0-530 0-63 0-21 811 811 951 0-134
30 3-80 0-594 0-80 0-23 9-06 9-09 10-40 0-126
31 4-70 0-594 1-14 0-19 10-76 12-09 13-88 0-129
32 5-40 0-594 1-45 0-37 10-58 14-40 16-32 0-118
33 4-07 0-627 0-89 0-33 9-84 9-84 11-40 0-141
34 5-16 0-627 1-34 0-35 11-65 13-34 15-55 0-143
* Not recorded
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Open water propeller efficiency, 7j0

Controllable Pitch Propellers in Large Stern Trawlers

\o

Fig. 7—Propeller chart for trawler duties

Fig. 8(a)—Open water propeller efficiencies Fig. 8(b)— Open water
9. 8() pfor fast ees e? 9. 8(0) pfor slow E

265

ropeller efficiencies
essel



roricogme &
Fuel

Power

Total

R mv@h H « eardea~y

Power
Auxiliary

Propulsion

Time

spent

cangytto o0
Fuel

A O0Ow
Powei

Total

°° S GEW

Power
Auxiliary

Example of breakdown of consumptions with vessel condition when operating the engine & constant speed

C &}V

Propulsion

Time

spent

Vessel
COﬂdSItlon

Controllable Pitch Propellers in Large Stern Trawlers
The cavitation line is derived from Burrill’s recommenda-

— .+ Houmo t- ©
2 WHfibks § %% s e%eeggg%;ffegeg it
, uIs for the thre eren {g lon 14 é
2 8B UBY B nconsruc Eﬁi curvesa ve low Tac rlo ih
g% X othom 1 case rnmn san seIOr g}/glp eenoassu eiwan etlce
= » ® n B ﬁg\sn}]agt neewltc!ik%%% o“ﬁ; c%oun Wing condl |orﬁ) S?Jﬁls OWever,
_ Annugl fuel consu PL
R : e gott 1 s
U|[E%rpeenc 2 andQ gessee%er 0 e"ameh I consid red and
va u%%Cﬂa tlgexﬁeeoen esdom er |on Fte at)foeseﬁemt/veryi
= ShRR%R nours m\{ fue consumpt }\ p|ca reaEdown For one set
= COIn ||ons IS sho hese ca uIa ions the sim I|f|cat|on has
peen or ea J)owe[ ﬁeveﬁ Plesem?ﬁ c}?nsum
on Q en Ine doe (\{a S|g ican engi e
& goeogas revml asoning hehin tls ssfumptl N |s |ve
= 336893 A”pi)en IXatlcl InI mfﬁ/rfé% that In gm |esee wide s e or
éoescogg aIna IO |s eeatsuereecwm} anvo er% check e(ﬁ or an
T . seC| - EP%IY but, It in no way mva?dpa egeneral demg%
82 Dol 7 3 A que resu %s 0 e[ e ca(icula| ns 8n annuehl fuel ﬁonsumB ion
{Ioorn Et?)l\ée erglsa aérlepshovrvgpéﬂ? n} @ each case the consimp-
=5 b 3 ?s\%llme n?él (ig;fl%%bpﬁHm% Ioréoﬁd(lj |ﬁ3n4oc(|)% TRHZbHSShb?en
S8 oo KRN 0 2 SNOWS (e varia \on in mammum ree runm{]g
Y (re%\é(]mIﬁthaengasggaé%rr{]slf(qerﬂ()pu sion power with diameter, 10
°5 05“0“0 3' 91 tl%\sm%%?el!a%roe%sﬂ?o?rrﬁaeclﬁﬂog]r%csnnual fuel c?]nsu%mor*
S5 N e o
= Dk e e L
eV od ﬁ % aP cosp %e eng |ne| afect EX 0|ce
= PeVess ropeller. This woyl nec sar rall
S meneees sme n somehcases a”ﬁ %}ZICIE pro
owafearﬁ enlne igelsa %
??nss |tdw%u ere rt e]ratlngf |m| r
pre%\ﬁeme ﬁler]s?e ugre] er ese acsosecos some
= PRARNE SM main ance Wi qnﬁ Iowerp Wera sor rX
: el e el )
ﬁec wou\ias ﬁowever ﬁve {0 be considered In t % &eswgﬁ 8?
g 2EHBER eller dlamee ésce%sflhavf heref%re beennP ?t edth tl{hStg?
AL e o B e
\OGDO\ (E erator |s§ Og %e assu Hon lﬁat t%?Jscsoatave EgeeA psﬂot?\}rel
%5 3 ?@@ 3 E qmear epremg flon crharge Ogaeoktg Der cent per annum.
© ™ 9)
_ o erabcit L el ”%”d i b01\ “}a} for il ree, ypes, of
2 £ nmuoys improyement in economic st %) ler5| creas
E oo = I_r|1 lameter (Ever he S|zeran mvestl ed a% eor H\e
SsEZEp S owever at the Iarges %ﬁer copsrdered, the cur eso al
=g=2= & cost e%rshs qla eter are leve ng
LESTTAS viously, for a given size of ship there are limitations on

266



Controllable Pitch Propellers in Large Stern Trawlers

mm@tﬁ%mm

Propzllzr szrizs

and @Wpﬂmm

©)] @)
E%a ﬁnstant S Zrendmo Frﬁttod] o o thirds free run- (d) Constant speed operation
EI% y i imin 1 (6) Free ch o]t towing rev min _for minimym
© céﬁ cgce of towing rev/min for minimum ons win revmm always — greater

|rds [EE running rev/min

Fig. 9— Variation of annual fuel consumption with propeller diameter for two 215 ft (I.h.p.) stern trawlers
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APPENDIX |
CORRECTIONS MADE IN CONSTRUCTION OF PROPELLER CHARTS
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APPENDIX 1l
MATCHING OF THE ENGINE FOR THE TRAWLER DUTY
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Fig. 12—Engine power/speed diagram showing possible
means of matching engine to propeller duty
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Table V—Slow vessel 34 525-92 nautical miles/year

Power Annual consumption
Time
ctXrec?iSE%n spent Power Fuel
Propulsion Auxiliary Total b.h.p.
dayslyear b.h.p. b.h.p.  b.h.p. dayslyear tonl/year
Free
running 112-84 1430 150 1580 1783 xl03 674-7
Towing 155-24 640 320 960 1488 x 103 569-3
Shooting 7-7 1000 320 1320  10-17 x 103 38-67
Hauling 11-44 300 670 970 1111 x 103 42-38
Handling 11-44 400 420 820 9-38 x 103 36-0
Dodging 25-7 500 320 820 21-05x 103 80-5
Total 324-36 378-81 x 103 1441-55
Table VI—-Variable speed
Fast vessel 34 525-92 nautical miles/year Slow vessel 34 525-92 nautical miles/year
Power Annual consumption Power Annual consumption
Time Power Time ) Power
Vessel spent  Propulsion Auxiliary Total b.h.p. Fuel spent  Propulsion Auxiliary Total b.h.p. Fuel
condition days/year  b.h.p. b.h.p.  b.h.p. dayslyear ton/year dayslyear b.h.p. b.h.p.  b.h.p. dayslyear ton/year
Free
running 100-6 2645 150 2795 281-2x103 10634 112-84 1430 150 1580 178-3 XIO3 674-7
Towing 165-8 710 320 1030 171-Ox 103  640-5 155-24 600 320 920 142-8 xIO3 5405
Shooting 79 970 320 1290 10-2x 103 38-15 7-7 950 320 1270 9-78x103 3586
Hauling 11-8 300 670 970 11-5x103 43-3 11-44 300 670 970 11-11x 103  42-38
Handling 11-8 400 420 820 9-7X 103 365 11-44 400 420 820 9-38x 103  36-0
Dodging 26-3 500 320 820 21-5x 103 81-5 25-7 500 320 820 21-05x 103 805
Total 324-2 5051 x 103 1903-35  324-36 372-42 x 103 1408-94
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Discussion

Table V”—Comparatlve annual costs and earning capacity

Distance Fishing Catc

i O W o v
34 525 197-3 2962 £237 200 £70 800
31 456 1%5 2935 £234 800 £60 700
34525 185-82 2788 £223000 £60 700
34 525 1973 2962 £237 200 £70 800
34 525 185-82 2188 £223 000 £60 700

Fuel cost £8-25/ ton average catching rate 15 ton/ day.
Average selling price of non filleted block frozen fish 100/- per kit £80/ton
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