
[DESCRIPTION] [invention Title] THRUST FIN FOR SHIPS
[Technical Field] The present invention relates to a
thrust fin for 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 lift 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 apropeller, in which rotational flow is
generated, while the speed of an axial current is
increased by the propeller. Therefore, the thrust fin
is preferably mounted to a rudder placed behind the
propeller. However, because this region has complex
flow characteristics compared to other regions, it is
verydifficult to optimize an angle between the fin and
a stream of fluid, that is, an angle of attack.
Meanwhile, the propeller, which rotates to move the
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 fin, which is mounted to the
rudder of the ship, can markedly enhancepropulsive
efficiency of the ship despite having a simple
structure. Furthermore, because installation of the
thrust fin is simple, it is easily applied to a real
ship. Hence, a method for optimizing an angle of
attack to increase thrust using a thrust fin was
proposed by the inventor of the present invention (in
Korean Patent Application No. 1988-0018041) . Because
the thrust fin can generate strong thrust in the
slipstream of the propeller, in which fluid is
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 areal ship thanks to the simple installation
thereof, to maximize thrust of the ship. [Technical
Solution] FIG. 3 is a view showing a thrust fin
according to the present invention. FIG. 4 is an
analysis view showing the 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. FIG. 7 is a graph showing a change in
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
installationposition of a thrust fin for a ship which
markedly enhances propulsive efficiency of the ship,
has a structure such that a manufacturing process and
installation thereof are simplified, and ensures
structural strength and stability. Typically, as shown
in FIG. 1 , rotational flow 40, which occurs behind a
propeller 30 due to rotation of the propeller 30,
flows in an opposite direction, based on a horizontal
plane passing through the center of the propeller, and
is asymmetrical in flow characteristic based 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 cantilever theory. A s 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 anumerical
analysis of structural strength, as shown in FIG. 4 .
The thrust fin is disposed ahead of the rudder to
increase the thrust in slipstream of the propeller.
Furthermore, the thrust fin has a structure in which
it is inserted into a groove, which is formed at a 



predetermined position in the rudder. Therefore,
initial installation of the thrust fin is simple, and
even if the thrust fin is damaged due to an accident,
the thrust 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 vertical position at which the fin is attached
to the rudder, wastested (see, FIG. b). A s shown in
FIG. 7 , in the thrust fin developed through the
study, it was confirmed that, when the thrust 



fin is attached to a position aligned with the central
shaft, the propulsive efficiency is increased by
approximately 6%, when it is attached to a position
spaced apart from the central shaft in an upward
direction by 0.15Rp, the propulsive efficiency is
increased 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
aresimple. Furthermore, the thrust fin can increase
propulsive efficiency of the ship, thus markedly
enhancing economic efficiency in operation of the
ship. [Description of Drawings] FIG. 1 is a
distribution graph of rotational-flow defined in a
counter flow region of a propeller, which rotates in a
clockwise direction; 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
is 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(50) : counterflow
region of propeller (100) : conventional additional
device[CLAIMS] [Claim l ] A thrust fin mounted to a
rudder of a ship to increase propulsive efficiency of
the ship, wherein 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.
[Claim 2 ] The thrust fin according to claim 1 ,
wherein a vertical position, at which the thrust fin,
is mounted to the rudder, is at an optimum position as
determined in consideration of a shape of the rudder
and hydrodynamic characteristics . 


