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[ DESCRI PTION] [invention Title] THRUST FIN FOR SHI PS
[ Technical Field] The present invention relates to a

by rotational flow, which is generated behind a
propeller, and converts it into thrust . [Background
Art] As well known to those in the art, a propeller of
a ship generates thrust udbBgcRIBTIGN]ati on, but
rotational flow is generated behind the propeller
while the propeller rotates, as shown in FIG 1 . The
rotational flowis irrelevant to the generation of the
t hr udEnventiqreTittyedauses energy | oss. Thrust fins are
one type of device that enhances propul sive efficiency
of the shifHRPURToHEN B9 SHIESvery of a | arge anount of
energy | oss caused due to the rotational flow that is
generated behind the propeller. Such a thrust fin for

recovers | ost ener gRCTUER3®Ad/004193

a shi ener at i.ft in the direction of the novenent
of tﬁgegkﬁkféiaigﬁhgice propul sive efficiency of the

SShi p, in tIlill% Sg%:rg%e%nnﬁ{ve%%igﬂatrqutgge to a thrust fin for
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ships that recovers lost energy caused by rotational flow,
which is generated behind a propeller, and converts it into

thrust.

[Background Art]

As well known to those in the art, a propeller of a
ship generates thrust using its rotation, but rotational
flow is generated behind the propeller while the propeller
rotates, as shown in FIG. 1. The rotational flow is
irrelevant to the generation of the thrust, but merely
causes energy loss. Thrust fins are one type of device
that enhances propulsive efficiency of the ship through the

recovery of a large amount of energy loss caused due to the

" rotational flow that is generated behind the propeller.

Such a thrust fin for a ship generates 1ift in the
direction of the movement of the ship to enhance propulsive
efficiency of the ship, in the same manner as that of the
wings of an airplane. The thrust fin serves to generate

strong lift, that is, strong thrust in the slipstream of a



wi ngs of an airplane. The thrust fin serves to
generate strong |ift, that is, strong thrust in the

wa@bkiopst1eam of apropeller, in which rotational PET/ER2005/004193

10

15

20

25

generated, while the speed of an axial current is

i ncreased by the propeller. Therefore, the thrust fin

is preferably nounted to a rudder placed behind the

pr opeldeel lekpwew erhidiecatesionds flag dis lgasecahpliexvhile the
flow characteristics conpared to other regions, it is

ver yaeetli cubf t @nopt dviade amrudhgile bdfweeanfasEion dpy the
a streamof fluid, that is, an angle of attack
Mearriiered et he Bragsdiorer , thai EIW—”LF%t dtids iso P #py mounted
ship, accelerates the surrounding fluid. An axial
accdl%ratPereT tasebPephrds thf d°gré>é’ﬁ t&fes thrust, but

an acceleration factor, related to a direction of £1
rotation wFﬁgrprobgF?%?? mEP e y BEUSES gy TBEE® ow
w t hqut hel ping. the thrust ,to incr e._To recov .
|osf9%ﬁ8F§§9%%u§E% 6§m %Eé%cg% efggggn %é%qg%’reﬁgtéﬁs very
to t [ tLron_af. r.atatio t p ek,

addi ﬁgggpfge%?éggﬁgpg%h%hogg&gﬁgggggﬁngh egﬁn and a stream

developgd;andcysed d n .3 LG ROF LH@AQf the body of
t he ship. However, nost conventional additiona

devi ces anRapyARLEMBELE bRopdiBlert,N8YiIGAN AJFRILBYE to move the
propul sive efficiency
ship, accelerates the surrounding fluid. An axial
acceleration factor of the fluid generates thrust, but an
acceleration factor, related to a direction of rotation of
the propeller, merely causes energy loss, without helping
the thrust to increase.

To recover lost energy caused by the acceleration
factor related to the direction of rotation of the
propeller, additional devices of various shapes have been
developed and used in a rear portion of the body of the
ship. However, most conventional additional devices are
problematic in that they can improve propulsive efficiency
only in a specific ship and under voyage
conditions. Furthermore, due to the complex structure,
installation costs are high, so that the possibility .of
application to a real ship is reduced.

However, the above-mentioned thrust f£fin, which is

mounted to the rudder of the ship, can markedly enhance



only in a specific ship and under voyage conditi ons.
Furthernore, due to the conplex structure,

WO p®bald3at i on costs are high, so that the possPGI/KRR§05/004193
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of application to a real ship is reduced. However, the
above-nentioned thrust fin, which is nounted to the

rudder of the ship, can nmarkedly enhancepropul sive

ef f imicepndgive ehéishipryweshitiee havimgdessiteplleving a simple
structure. Furthernore, because installation of the

t hr istrudtnres sfwipgihermpre; sbecmidey insplilédtion aof edie thrust
ship. Hence, a_nethod for optimzing an angle _of

att dci tie ispEPeaselt hrusasidyngral 19 Ut F ineakaship. Hence,
proposed by the inventor of the present _inventjon (in
Kor éan™Paeht £AppIaPETT dh Mo 211 FBEL6018D4 Bf FacBe fousEcrease
the thrust fi.n can _generate strong thrust .in the .

Sl JLErBAm IS iEng SPOPST | 60 IS wAFRRCITiY | i€ inventor of
accel.erated hy the pr.opeller e thrust finj . .

Lypi 8 (VoI e VGRS r GifelooP-thd SSRPD 1A PR SRERE” M-

wher WO AT re provided on respective left and
rigﬁg%éygg&gpﬁ%ﬁbf the rudder, as shown in FIG 2

Furt hernvrg%clahgg ghi Pst feam oy tdég% @reae%&srs’a@&l@“tqrust in

asymmetric flow characteristic due to an influence o

t he dpdy afipkheeshi Por Thetef e peiher] ef tnanghrdghtrivid  is
sides of the thrust fin nust be designed in an

accelerated by the propeller, the thrust fin is typically

mounted to the rudder of the ship in a shape where two fins
are provided on respective left and right sidewalls of the
rudder, as shown in FIG. 2. Furthermore, the slipstream of
the propeller has an asymmetric flow characteristic due to
an influence of the body of the ship. Therefore, the left
and right sides of the thrust fin must be designed in an
asymmetric shape corresponding to the asymmetric flow

characteristics, thus markedly enhancing thrust.

[Disclosure]
[Technical Problem]

Accordingly, the present invention has been made
keeping in mind the above problems occurring in the prior
art, and the object of the present invention is to provide
a thrust fin for a ship which has a simple shape, enhances

propulsive efficiency of the ship, and can be applied to a



asymmetric shape corresponding to the asymetric flow
characteristics, thus markedly enhancing thrust.

w( Diosaissure] [ Techni cal Probl em Accordi ngly, PETTER2005/004193
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present invention has been made keeping in mnd the

above problens occurring in the prior art, and the

object of the present invention is to provide a thrust

fin feml ashsip ptiwiiich has thesisqird eshdpaldahangeghereof, to
propul sive efficiency of the ship, and can be applied

to areedmizghi phivrinied tbet Aeirki nple installation

thereof, to maxim ze thrust of the ship. [Technica
Solution] FIG 3 is a view showing a thrust fin

according to the presept invention. FIG 4 is an

anal J¥echRiqal SRdwtsgnl he structural strength of the

thrust fi ccarding to. the present_invention. FlG .

is views gﬁg\m g Jtsnga shapé %}ﬁ%}“’%ﬁ’i@ﬁws&ha{%i%ccor%mg to
nodel.in f e.thrust fin cor,di, 0

overls areeehl hObEler " 22t O Rurt shATRI €Sty showing

mdeéhesrgt&ug?ékgg %%?eﬁgmhu%tf f.h% ,"thrhggcﬁfﬁsgc%ording to the

i nventi on. L a graph showi ng a ange in
propilesicue ehbbatency afrd.he tiy usicfd nsRREQAIRE tPape and

t he ‘present i1 nvention. The present invention provides
a t hfudlrical analysis modeling of the thrust fin according to
the present invention. FIG. 6 shows a self-propulsion test
of a model ship having the thrust fin of the present
invention. FIG. 7 1is a graph showing a change 1in
propulsive efficiency of the thrust fin according to the
present invention. The present invention provides a thrust
fin mounted to a rudder of a ship to increase propulsive
efficiency of the ship. The thrust fin is mounted to a
front portion of the rudder of the ship such that left and
right sides of the thrust fin, which are integrated with
each other into a single body, are asymmetrical. A
vertical position, at which the thrust fin is mounted to
the rudder, is at an optimum position as determined in
consideration of the shape of the rudder and hydrodynamic
characteristics. |
The present invention is a result obtained through

many tests and studies for application to real ships. The

present invention relates to the shape and installation



fin nounted to a rudder of a ship to increase
propul sive efficiency of the ship. The thrust finis

worwetiesd1to a front portion of the rudder of tPEI/ER2@®S5/004193
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such that left and right sides of the thrust fin,

which are integrated with each other into a single

body, are asymetrical. A vertical position, at which

t he pdwigdonf PA & stimouait €dnt dorhe sludelerhidhs marka@ly enhances
optimum position as determ ned in consideration of the
shapgasulsheer gddéeianay hpdr ddgnashi® c h@@%cﬁersfsttq%re such
The present invention is a result obtained throu

yWhadstas B iaciyirdsgf sroapps i 8ati oRstal+addions W:?sreof are

lnst% EX P ORost é%@&%%'aa%ﬁ%aé?utqﬁs?%?r‘?%tfgrﬁrp FhPBALILY-

nas a st r JBEQFBIUen Eng Bﬁgnﬁﬁﬁ%@éﬁﬂ?ng%‘% i <o
;??L?{E?%kggi%gﬁggﬁggﬁagsﬁagﬁ%i{ O!3loyp|cal v, éﬁ?tﬁ?n of the
o oBadoet 155" 0A1ABAL L0l %yl%% QEGUEE 1BEN BdsBa on a

ué to rotation propell 30,

fl O%fl&oaea@ppﬁ%ﬁs d%aa@giﬂgan ,tDAsRs onR hce;rénzc@&t alof  the
pl ane passing t

rough the center of the propeller, and
tekgabnd N d | oWrelkarasher ist fowagedaBedistic based

under the influence of flow characteristics,
on a rudder under the influence of flow characteristics,
due to the body of a ship. Therefore, a thrust fin has an
asymmetric shape to increase the  thrust. FIG. 3
illustrates the shape of a thrust fin 20 of the present
invention, which has an asymmetric shape and is attached to
a rudder to increase thrust of a ship.

Here, if two fins, which are separated from each
other, are attached to the rudder, high stresses are
applied to junctions between the rudder 10 and the fins, as
appreciated in the cantilevef theory. As a 'result,
separate reinforcements are required around the Junctions
at which the fins are attached to the rudder. To solve the
above-mentioned problems in the present invention, the
thrust fin is manufactured as an integrated structure, thus
simplifying the manufacturing process thereof, and

increasing strength. Furthermore, it has been confirmed

that the stability of the thrust fin is ensured from a



due to the body of a ship. Therefore, a thrust fin has
an asymmetric shape to increase the thrust. FIG 3

WO kdoes133at es t he shape of a thrust fin 20 of tPEI/KR2005/004193
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present invention, which has an asymmetric shape and

Is attached to a rudder to increase thrust of a ship.

Here, if two fins, which are separated from each

ot hewymeai eaat dmehed st oft Bernadaderl HHingmgshr egseshewre in FIG.
applied to junctions between the rudder 10 and the

find. as appreciated in the cantilever theory. As a
result, separate reinforcenents are reqU|red aroun

the junctilbfs HCUM it Hes f ihereres adterchedft tBh?héUdder to
rudder. To solve the above-nentioned problens in the
pre§éﬁFe?ﬁ9ent|B%e t hetRistst iR is ﬁghB?Eﬁﬁ%ﬁed & the

ﬁgnbgggggﬁ%ﬁg b$5%%§%%$ﬁ8 gg Stﬁgl%%ctggé$%§ a structure in
stren t ;rurthermore, (it has be§% canfirmed that-thes ¢
y %6t ‘the't Sose A Ve ¥ o at a

Stabl Inis ur ed ron1anuner|ca

anal §§£?§5é&0£8£f%15ﬁr g%ﬂe ?daﬁe ru fgf%re, ‘initial

The t I'n 1s disposed ahead o

'ncﬁ§é§%l§5€1$@r8§ttﬁ@ st pst reagm of §fﬁ%ﬁ¥‘”§ﬂd %&en if the
Furthernore, the thrust fin has a structure in which
It ihruRsertied iintRndgaroeye, tehihh dscifenied tile a&hrust fin
can be easily replaced with a new one.
Hereinafter, the present invention will be described
with reference to a preferred embodiment.
FIG. 5 shows a thrust fin designed according to the
following embodiment and attached to a rudder. FIG. 6
shows a self-propulsion test of a model ship which is being

conducted to confirm an increase in propulsive efficiency

using the thrust fin.

Example

A thrust fin, which has a left'length (compared to a
propeller) of approximately 0.5Rp and a right length of
approximately 0.4Rp (Rp : the radius of the propeller) and
a maximum width (compared to the propeller) of 0.15Rp, was
attached to a rudder of a ship (see, FIG. 5), and a change
in propulsive efficiency, according to the wvertical

position at which the fin is attached to the rudder, was



predeterm ned position in the rudder. Therefore,
initial installation of the thrust fin is sinple, and

we@n/11$31t1 he thrust fin is danaged due to an aPCI/B82G05/004193
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the thrust fin can be easily replaced with a new one.

Herei nafter, the present invention will be described

wWth reference to a preferred enbodinent. FIG 5 shows

a thedstdf (sedlesitgned)according to the fol |l ow ng

enbodi nent and attached to a rudder. FIG 6 shows a

sel f - propaksishowresin ofFI&. notel ishithenhitbhusts enngleveloped

conducted to confirman increase in propul sive

ef f ittirengly tisé ngttdig, t hir usas f conf BxamvplEaA,t whest thien thrust

which has a left length (conpared to a propeller) of

apprioxi net ebyta@cBRb AAd 2a pegHiidrengtiongd with the central

approxi mately 0.4Rp ( : the radius of the propeller)

and shafiixi nurhen dPEOPEbHER ed SES1ERGNPY opdlSl er npFeased by

0.15Rp, was attached to a rudder of a hig %see,, FI G

5), SRRACRIBHEGe T pRGRulSi vé é‘FF?EF%‘EC?, ceoriiny spaced

to the vertical position at i.ch . the fin is_attached.
d%%WE fsé afE| &P pj APESE oﬁ%rﬁﬁglon by

to RETFu t ESPELR
FI G in the thrust fi.n developed _throu th
st uooy,kﬁ?’ vvasthceonf?]f?%ﬁlstlﬁfaet, ¥ %lﬁc‘%leﬁlecythr%%t g%creased by

approximately 4%, and when it is attached to a position
spaced apart from the central shaft in an upward direction
by 0.3Rp, the propulsive efficiency is increased by
approximately 3%.

Although the preferred embodiment of the present
invention has been disclosed for illustrative purposes, the
present invention is not limited to the preferred
embodiment. Furthermore, those skilled in the art will
appreciate that various modifications are possible, without
departing from the scope and spirit of the invention as
disclosed in the accompanying claims, and these
modifications fall within the bounds of the present

invention.

(Advantageous Effects]

As described above, a thrust fin for a ship according
to the present invention has a structure such that the

manufacturing process and the installation thereof are



finis attached to a position aligned with the central
shaft, the propulsive efficiency is increased by

wappsoxidmat el y 6% when it is attached to a poRCT/K&2005/004193
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spaced apart fromthe central shaft in an upward

direction by 0.15Rp, the propul sive efficiency is

i ncreased by approximately 4% and when it is attached

to aippdkti on Fspabednapart them tirerusent r&in shakh i nincrease
an upward direction by 0.3Rp, the propul sive

ef f ipgicpnéyive efiticiasey f dher ckilpat thys 3verkedlhoagincing
the preferred enbodi nent of the present invention has
beerecginonl osef fa@renclyl it pretate Pupposes, shie present
invention is not limted to the preferred enbodi nent.
Furthernore, those skilled in the art will appreciate

that various nodifications are possible, wthout

depa_@?ﬂ‘@r#ﬁft}m RE Reapnasld spirit of the invention

modi 11 cat Rohs Tal Fowi RTECHE BaGhae "GP Het pF Beaptonal-Tlow
R e DI
I nventibeashas 2 StdHghULeqsHeltthat the

FIG. 2 is views showing a conventional thrust fin;

FIG. 3 is a view showing a thrust fin according to
the present invention;

FIG. 4 1s an analysis view showing structural
strength of the thrust fin according to the present
invention;

FIG. 5 is views showing the shape and numerical
analysis modeling of the thrust fin according to the
present invention;

FIG. 6 shows a self-propulsion test of a model ship
having the thrust fin of the present invention; and

FIG. 7 is a graph showing a change in propulsive
efficiency of the thrust fin according to the present
invention.

*Description of the elements in the drawing*

{(10) : rudder of ship (20) : thrust fin

(30) : propeller (40) : rotational flow

behind propeller



manuf acturing process and the installation thereof
aresinple. Furthernore, the thrust fin can increase
w@e@paisive efficiency of the ship, thus mar kePCTH/KR2005/004193
enhanci ng econom c efficiency in operation of the
ship. [Description of Drawings] FIG 1 is a
di stribution graph of rotational-flow defined in a
counter fl(@W)regtomiofrfdopr opeidrerqf whiopklietrates in a
cl ockwi se direction; FIG 2 is views show ng a
convent i ondl00) he usenvantiorkG addisicnali gavépew ng a
thrust fin according to the present invention; FIG 4
is an anal ysis view showi ng structural strength of the
thrust fin according to the present invention; FIG 5
is views showi ng the shape and nunerical analysis
nodel i ng of the thrust fin according to the present
invention; FIG 6 shows a self-propulsion test of a
nodel ship having the thrust fin of the present
invention; and FIG 7 is a graph show ng a change in
propul sive efficiency of the thrust fin according to
the present invention.



ADescription of the elenments in the draw ng* (10) :
rudder of ship (20) : thrust fin (30) : propeller (40)

wo 200et183ional fl ow behi nd propeller(50) : counP@r/kKRowWs/004193
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regi on of propeller (100) : conventional additiona
device[CLAIM5] [Caiml| ] Athrust fin nounted to a

rudder of a ship to increase propul sive efficiency of

the ship, wherein the thrustldiazMsy nounted to a front
portion of the rudder of the ship such that |eft and

ri ghflcsadesilof the thrust fin, which are integrated

with each other into a single body, are asymmetrical.
[Oaim2 P Theres udtinf jmowekast dtfig @ o reddem 1°f a ship to
wherein a vertical position, at which the thrust fin,

i s roGFeaget Brevi Slygdeffickengy o 5pei AR podiEEoR as
determ ned_i n consi deration of a(;hgggao£rthe rquer

and hydr odyRaf€Ushatatt &Fi BPPRES ont portion of the
rudder of the ship such that left and right sides of the

thrust fin, which are integrated with each other into a

single body, are asymmetrical.

[claim 2]
The thrust fin according to claim 1, wherein a
vertical position, at which the thrust fin, is mounted to
A the rudder, is at an optimum position as determined in
consideration of a shape of the rudder and hydrodynamic

characteristics.
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