1 Kort nozzle This invention relates to a Kort

nozzle, in particular a Kort nozzle which is
configured rotatabl e about the rudder axis of a ship.
A Kort nozzle is a conically tapered tube in which the
propeller of a ship is pldced. The tube also forns
the wall of the Kort nozzle. Due to the taper of the
tube to the stern of the ship, the Kort nozzles can
trapgplidoa4e addi tional thrust to the ship without the
out put having to be increased. Besides the propul sion
i nprovi ng properties of the Kbrt nozzl e, pitching by
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i nherent resistance of the Kort nozzle Increases
app8Bbigi mati vel y quadratically as the speed of the ship
i ncreases, its advantages are effective in particular
for slow ships which have a big propeller thrust (for
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al sthusaeduesd 8o dhalchy bea Ristp®ahee the loss of velocity can
be reduced and the directional stability can be increased. Since
the inherent resistance of the Kort nozzle increases
approximatively quadratically as the speed of the -ship
increases, its advantages are effective in particular for slow
ships which have a big propeller thrust (for example tugboats,
fishing vehicles, etc.).

Besides fixed Kort nozzles behind which normally a rudder is
placed in flow direction for the control of the ship, there are so-
called "Kort rudder nozzles" for which the Kort nozzle is
rotatable about the rudder axis of the ship which is in vertical
direction. For this purpose, bearings are normally provided on
the upper and lower side of the Kort nozzle on the outside of its
wall for the rotatable positioning. In contrast, the propeller is still
fixed so that the Kort nozzle also rotates around the propelier.
Frequently, the Kort nozzle is connected with the rudder post
and positioned in the rudder heel. 1t is normally swivellable



Frequently, the Kort nozzle is connected with the
rudder post and positioned in the rudder heel. It is
normal ly swivellable 2 about a vertical axis of
rotati on or about the rudder axis by approximtely 30
to 35 to both sides. Thus, sthe Kort nozzle is a

conbi nation of propul sion inproving nmeans and rudder
since a rudder effect is achieved by the excursion of

the II e a I hg shi .
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propu si on. 5 illustrates an enbodi nent of a Kort

noz 2l @nipnatien pf PEMHUVHSIOR dNRIQUING: Masnst andBIddga giceaxi s
Pf gn@ea& Wbl i afch?&%%dpdafﬁ% #ﬁéurgﬁh%ﬁ%ﬂeﬁ?&ﬁ&%éé’é 't

Wn fromt e prior Ft  noz

|O| aat@naszmgledotthe dhipdongihidindgirops! Fer exdfised radéédd p
(not represented here). Here the Kort nozzle is
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t he %SB b ngi tudi nal axis 220. The arrow 221

repP en%s the flow direction of the sea water or
salt water. A fixed flap 230 is provided in flow
dir Ctl 0,
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220. The arrow 221 represents the flow direction of the sea
water or sait water. A fixed flap 230 is provided in flow direction
behind the propeller on the Kort nozzle 200, through which the
flow properties of the Kort rudder nozzle are positively
influenced. Due to a reduced wali thickness, the inlet area 201
(with respect to the direction of the flow passing through the
Kort nozzle 200) is configured widened with respect to the
remaining area of the Kort nozzle 200. This means that the
inner diameter of the inlet area is bigger than the inner diameter
in the remaining area of the Kort nozzle 200. The water flow
through the Kort nozzle 200 is increased which in tumn

increases the propuision efficiency of the Kort nozzle.

Comprehensive calculations, tests and simulations of the
applicant resulted in that, for certain twisting angles of a

conventional Kort nozzle, swirls or recirculations of the flow



through the Kort nozzle 200 is increased which in turn
i ncreases the propul sion efficiency of the Kort

nozzl e. Conprehensive cal cul ations, tests and

simul ations of the applicant resulted in that, for
certain tw sting angles of sa conventional Kort

nozzle, swirls or recirculations of the flow 3 formin
the area directly behind the propeller. These
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7l o B P e propel | er 210, The Kort

‘nozzle 200 is swivelled with an angl e of
Fig. 6a shows schematically the topview of a cut Kort nozzle
200 as it is known from the state of the art. The arrows in fig. 6a
and 6b constitute the course of the flow. The ship propeller 210
is drawn only schematically for reasons of clarity. For this Kort
nozzle 200, contrary to the Kort nozzle of fig. 5, a movable or
swivellable flap 231 is placed in flow direction behind the
propeller 210. The Kort nozzle 200 is swivelled with an angle of
approximately 15° with respect to the ship longitudinal axis. The
rear part of the wall 202a of the Kort nozzle 200 has been
rotated against the flow direction, i.e. to the propeller 210, while
the opposed part of the wall 202b has been rotated with the

flow direction accordingly.

The lower part area of the Kort nozzle 200 which is marked in
fig. 6a is depicted enlarged in fig. 6b. it can be recognized
therein that, due to the angular position of the Kort nozzle 200



approximately 15 with respect to the ship | ongitudina
axis. The rear part of the wall 202a of the Kort
nozzl e 200 has been rotated against the flow
direction, i.e. to the propeller 210, while the
opposed part of the wall 292b has been rotated wth
the flow direction accordingly. The | ower part area
of the Kort nozzle 200 which is marked in fig. 6ais
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main flow direction 221 and flows on the inner side of the wall
202 against the main flow direction 221 to the area behind the
propeller 210 and from there back again through the propeller
210. Thus, a local circulation or recirculation of the flow is
formed and the mean flow rate in the main flow direction 221 in
this area is around zero. Therefore, the disadvantages

described above occur.

Starting from the prior state described above, the object of this
invention is to provide a Kort nozzle for which the occurence of
recirculations or swirls is avoided or reduced even with an
angular position with respect to the ship longitudinal axis and
which has a uniform over-all flow pattern. This object is

achieved by a Kort nozzle with the characteristics of claim 1.



210. Thus, a local circulation or recircul ation of the
flowis fornmed and the nean flowrate in the main
flowdirection 221 in this area is around zero.
Therefore, the disadvantages described above occur.
Starting fromthe prior state described above, the
object of this invention is to provide a Kort nozzle
for which the occurence of recirculations or swirls
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nozzle is formed by the nozzle ring which
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estar or on the port side. It
opening can be provuded at any location of the wall of the Kort

nozzle. However, preferably it is provided in a lateral area of the
Kort nozzle, either on the starboard side, or on the port side. |t
is decisive that the at least one opening is configured provided
or placed in the wall in such a manner that, due to the at least
one opening, sea water or salt water can flow from outside the
Kort nozzle throughout this opening into the inside of the Kort
nozzle in such a manner that the recirculations or swirls which
develop at certain swivelling angles of the Kort nozzle are
suppressed or considerably reduced. Tests of the applicant
resulted in that, due to such openings, the thrust of the Kort
nozzle has been increased in the side areas in which typically
swirls or recirculations occur by up to 20%. Furthermore, the

vibrations transmitted to the hull have been reduced.

Due to the at least one opening, a laminar flow is thus

introduced from outside to the critical side areas of the Kort



Is decisive that the at | east one opening is
configured provided or placed in the wall in such a
manner that, due to the at |east one opening, sea
water or salt water can flow fromoutside the Kort
nozzl e throughout this opefping into the inside of the
Kort nozzle in such a manner that the recircul ations
or swirls which develop at certain sw velling angles
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Appropriately, both openings are moreover to be placed

he

respectively in a side area of the Kort nozzle since normally the
strongest swirls develop there for conventional Kort nozzies. It
is thus guaranteed that the risk of the occurence of swirls dr
recirculations is reduced for a swivelling to the starboard side

as well as for a swivelling to the port side.

With respect to the height of the Kort nozzle, according to a
preferred embodiment of the invention, the at least one opening
is disposed in a central area. This being, the central area
ranges from one third of the height of the Kort nozzle to
approximately two thirds of the Kort nozzle, preferably from two
fifths to three fifths of the height of the Kort nozzle. It is thus
achieved that the at least one opening is placed in an area in
which the swirls typically occur. Thus, the laminar flow flowing
through the at least one opening can develop an optimal effect
and can suppress the swirl as much as possibie. According to



respectively in a side area of the Kort nozzle since
normal ly the strongest swirls develop there for
conventional Kort nozzles. It is thus guaranteed that
the risk of the occurence of swirls or recirculations
is reduced for a swivelling to the starboard side as
well as for a swivelling to the port side. Wth
respect to the height of the Kort nozzle, according to
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suppress the swirl as much as possible. According to 7
the invention, it is particularly preferred to provide
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behind the other and/or in vertical direction lying above one
another. Depending on the configuration of the Kort nozzle and
of the propeller as well as the respective swivelling angle, the
result to be achieved can thus be optimized, namely the
improvement of the thrust and of the quiet running of the Kort
nozzle. For this embodiment too, at least two openings are
respectively provided in both central areas, whereby the
openings of both central areas are advantageously placed

opposite to each other.

With respect to the length of the Kort nozzle, i.e. the dimensions
of the Kort nozzle, when the Kort nozzle is not swivelled about
the ship longitudinal axis, according to another preferred
embodiment, the at least one opening is disposed in an area
from one third to two thirds of the length, preferably from two
fifths to three fifths of the length, particularly preferably in the



| east two openings are disposed in at | east one of
these two central areas. Furthernore, these at | east
two openings are placed in |ongitudinal direction of
the Kort nozzle the one behind the other and/or in
vertical direction lying above one another. Depending
on the configuration of the Kort nozzle and of the
propeller as well as the respective swivelling angl e,
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least one opening is further improved. Should ‘in some cases
other swivelling angles, for example 25° or 30°, be employed,
the arrangement of the at least one opening can naturally be

adapted accordingly.

For the further optimization of the effect of the at least one
opening for the efficiency of the Kort nozzle, it is provided in a
further preferred embodiment of the invention to configure the
at least one opening as an oblong slit. Moreover, it is
advantageous that the slitlike opening substantially extends in
the vertical direction. It is thus achieved that a vertically
orientated flow band flows into the Kort nozzle from the outside
to the inside and thus positively influences the critical area in
which normally swirls develop. Furthermore, such an opening

can be produced relatively easily.



above nentioned typical sw velling angles, the |am nar
flow which cones out of the inner opening area of the
at | east one opening, flowing fromthe outside to the
inside into the Kort nozzle, hits directly the swrl
area. The lam nar flow cangthus directly act against
the recirculation flow and the effect of the at | east
one opening is further inproved. Should in sone cases
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the longitudinal axis of the Kort nozzle and the middle line of the
at least one opening which extends from the outside to the

inside through the at least one opening.

For a further preferred embodiment of the invention, it is
provided that the at least one opening tapers from the outer
side of the wall or from its outer opening area to its inner
opening area on the inner side of the wall. The speed of the
flow which flows from outside into the Kort nozzle can thus be
increased so that the overall efficiency of the Kort nozzle and
the risk of the occurence of turbulences or recirculations are
further reduced.

Alternatively, the at least one opening can be configured

substantially constant over its whole extension.



flows fromthe outside to the inside into the Kort
nozzle and that no water flows fromthe inside to the
outside through the at |east one opening. It is
preferred in particular to configure the at |east one
opening wth respect to tjfge longitudinal axis of the
Kort nozzle with an angle of 10 to 60, preferably 20
to 45, particularly preferably 300 to 35. The
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Fig. 1a shows schematically a perspective view of a Kort nozzle
with two opposite openings which are positioned'swiveilable on

the hull of a ship.

Fig. 1b shows schematically a sectional view of a portion of the

Kort nozzle of fig. 1a.

Fig. 2a shows schematically a perspective view of a Kort nozzle
swivellably positioned on a hull of a ship for which two openings
situated in succession in a horizontal direction are placed in

each central area.

Fig. 2b shows schematically a sectional view of the Kort nozzle

of fig. 2a.



ori entated di scharge edges. The adm ssion through the
opening into the Kort nozzle is thus inproved in so
far as the risk that wunwi shed swirls can occur on the
adm ssion or discharge edges due to a breakaway of
the flow is reduced. Diffenent enbodi nents of the
invention will be explained in nore detail below wth
reference to the figures represented in the draw ngs.

Fig hows schema ica er spect f
o Fian S WS SeTama (il hpeipaeBi NGt driforh R de
posevtnk/@ﬂﬁiﬂ)r/] s‘r‘tﬁide@bbﬁ e hEth%fW'éherfwrﬁr $édpecti élg 1
shows schenat | cal a sectional view of a’'portidon of
t hethree)ppentmg,sl &rtu(afcec;/ iy suceesskirnyin aavesticalsdirection in
sch t| perspective view of a Kort nozzle
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direction are placed in each central area. Fig. 2b
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three openi ngs situated in succession in a vertical
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For the different enbodi nents represented bel ow, the
Sarﬁg. 1a shows a perspective view of a Kort nozzle 100 which is
positioned swivellable on the hull 10 of a ship. The hull 10 of a
‘ship is depicted only partially for reasons of clarity. The Kort
nozzle is connected with the hull 10 by a bearing 12 and is
rotatable about the rudder axis 11. The rudder axis 11
corresponds to the vertical axis. The Kort nozzle 100 is
furthermore connected with the hull in its lower area by a further
bearing (not represented here). Considering the flow direction
13, a movable or controllable flap 14 follows at the end of the
Kort nozzle 100. The Kort nozzle 100 comprises a ring-shaped
configured wall 15 which is configured conically and which
tapers in the flow direction 13. An opening 16 is placed
respectively in the central side areas 15a, 15b of the wall 15
with respect to the height of the Kort nozzle. The openings 15
are placed substantially in the middle with respect to the height.
The openings 16 extend obliquely from the outside io the
inside, this being considered in the flow direction 13. They
consist in a slit extending substantially vertically which tapers

from the outside to the inside. Thus, the openings 16 have an



conponents are provided wth the sanme reference
nunerals. Fig. la shows a perspective view of a Kort
nozzl e 100 which is positioned swivellable on the
hull 10 of a ship. The hull 10 of a ship is depicted
only partially for reasons;,of clarity. The Kort

nozzle is connected wth the hul | 10 by a bearing 12
and is rotatable about t he rudder axis 11. The rudder

axis 11 . corres C?Hgt? o the vertical axis. The Kort
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conkgaliogzenthowhi ch  tapers in the fI ow direction 13.
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Koradmizire ddfés 17a, 17b of the opening 16, the rear
admission edge 17a is configured rounded-off while the front
admission edge 17b is configured angular. In the same way, the
rear discharge edge 18a is rounded-off in flow direction 13
while the front discharge edge 18b is angular. When considered
from the side, the outer opening area 16a and the inner opening
area 16b of the opening are offset to each other, in particular
they are placed offset laterally to each other. Thus, the inner
opening area 16b is covered by the obliquely extending side
walls of the opening 16 or by the wall 15, with respect to a side
view of the Kort nozzle 100. In other words, the opening is
configured as a slitike channel which extends obliquely from
the outside to the inside in flow direction 13.

Fig. 2a shows a perspective view of a further embodiment of a
Kort nozzle according to the invention 100, it can be recognized
in fig. 2a that the flap 14 is supported in the upper rudder



Fig. 1 b shows a sectional view of a portion of the
Kort nozzle 100 of fig. 1 a. In particular, the wall
of the Kort nozzle 100 of fig. 1 bis cut in the area
of an opening 16. It can be recogni zed that the
openi ng 16 extends in flow,gdirection obliquely from
the outside to the inside and that it tapers to the
inside Correspondi ngly, the outer opening area 16a
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per spective view of a further enbodlnent of a Kort
nozzl e according to the invention
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" of the wall 15. Moreover, these openings 16 extend obliquely
from the outside to the inside in flow direction 13. The single
openings 16 are moulded respectively identical and thus extend

parallel to each other.

Fig. 3 shows a further embodiment of a Kort nozzle 100
according to the invention. For this embodiment, three openings
16 placed one above the other in a vertical direction are
provided in each central area 15a, 15b of the wall 15. The
openings 16 are placed respectively in the middle with respect
to the longitudinal direction of the Kort nozzle 100. The distance
between the single openings 16 of a central area 15a, 15b is

respectively approximately the same.

Fig. 4 shows a flow pattern of a side area of a Kort nozzle 100

with a portion of a schematically depicted propeller 20. Overali,



the central areas 15a, 15b of the wall 15, openings
which are situated one behind the other in a ship

| ongi tudi nal direction, when the Kort nozzle is not
deviated, or in the longitudinal direction of the
Kort nozzle. It can be recognized in fig. 2a that
only the outer opening area of the openings 16 can be
seen fromthe outside and the inner opening area is
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the depiction of fig. 4 is simlar to that of fig. 6b,
whereby contrary to the depiction of fig. 6b a Kort
nozzl e according to the invention with an opening 16
has been used. The represented arrows synbolize the
fl ow course of the water flhow ng through the Kort
nozzle. As it can be recognized, water flows fromthe
outside to the inside through the opening 16. As soon

as st of BshebMuirhéa®d opening area 16b of the
opem‘n‘g“i%‘é‘rt_%—aws—ﬁjrther al ong the inner side of

the wall 15 until it finally |eaves the Kort nozzle
100108hugortneoZ2Reck circulation or swirl can form in
the area between the outside of the propeller 20 and
the end side of the Kort nozzle 100 with respect to
t he 10! owrillo@tstom 13. On the contrary, the whole

flow,flo rly- inside the Kort nozzle 100 and
$iout ERgeBERRS

al so ‘out he edge of the Kort nozzle 100. 15

Li s20f B@Eﬁngnce nuneral s 100 Kort nozzle 10 Hull of
a ship 11 Rudder axis 12 Bearing 13 Flow direction
14 FtBap E@W\ﬂlrﬂc’fﬂﬁa Central area of the wall 15b

g4al %a of the wall 16 Opening 16a Quter opening
are

15 Wall

~ 15a Central area of the wall
16b Central area of the wall
16  Opening
16a OQuter opening area
16b [nner opening area
17a Admission edge
17b  Admission edge
18a Discharge edge
18b Discharge edge
19  Flap bearing
20  Propeller

200 Kort nozzle (prior art)
201 Opening area

202a Wall of the Kort nozzle
202b Wall of the Kort nozzle
210  Ship propeller

220  Ship longitudinal axis
221 Flow direction

230 Flap (fixed)

232  Flap (movable)



16b I nner opening area 17a Adm ssion edge 17b

Adm ssion edge 18a Discharge edge 18b Di scharge edge
19 Flap bearing 20 Propeller 200 Kort nozzle (prior
art) 201 Opening area 202a Wall of the Kort nozzle
202b Wl |l of the Kort nozzle 210 Ship propeller 220
Ship longitudinal axis 221 HFfow direction 230 Fl ap
(fixed) 232 Flap (novable) 16 dainms Kort nozzle
(100) configured rotatable §E§ﬁ§ a vertical axis of
rotation (11), wherein the nozzl e (100) conprises
a single nozzle ring, which forns the wall (15) of
the Kort nozzle (100) and envelops a ship propeller,
wherein at | east two openings are provided in the

whl | (Keshnoggle {108) RTigures, soiaipble @E@m)a \RFicBl ik rRtop¢EHd
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area, are hoefeirsatbstsainoi apehipgs IBparetpedwdedretie vk { BN @f the Kort

obl'i qlﬁ%ﬁe E{Ogsnwﬂlgﬁ are disposed substantially opposite each other,
wherein the nozzle ring is conically tapered,

wherein the at least two openings (16) have an inner and an outer

opening area, are both substantially completely open, extend obliquely from the

outside to the inside through the wall (15) with respect to the main flow direction

and with an angle of 10° to 60° with respect to the longitudinal axis of the Kort

nozzle (100), and create a flow connection from outside the Kort nozzle (100} to

the inside of the Kort nozzle (100),

wherein the at least two openings (16) are each entirely disposed in a

central area (15a, 15b) with respect to the height of the Kort nozzle (100), said

central area (15a, 15b) ranging from one third to two thirds of the height of the
Kort nozzle (100), wherein in the other areas of the Kort nozzle (100) there are

no other openings, and

wherein at least two openings (16) are disposed in each central area
(15a, 15b) of the Kort nozzle (100), wherein the at least two openings (16) of
each central area (15a, 15b) are arranged in a longitudinal direction of the Kort

nozzle (100} one behind the other or in a vertica! direction above one another.

2. Kort nozzle according to claim 1, wherein the central area (15a, 15b) ranges from

from two fifths to three fifths of the height of the Kort nozzle (100).

3. Kort nozzle according to any of the preceding claims, characterized in

that the at least one opening (16) is disposed with respect to the length of

the Kor nozzle (100) in an area from one third to two thirds of the length,

preferably in an area from two fifths to three fifths of the length, particularly

preferably in the middle.



outside to the inside through the wall (15) with
respect to the main flow direction and with an angle
of 100 to 60 with respect to the |l ongitudinal axis of
the Kort nozzle (100), and create a fl ow connecti on
fromoutside the Kort nozzle (100) to the inside of
the Kort nozzle (100), whereiW the at |east two
openi ngs (16) are each entirely di sposed ina central

ea ( 5b th, respect to the of the Kort
o2 Kopttsee dheatih ey BERe £l Sebpg st o in, o g
from one t lherifort nozzied 18Miis denfighret hmaﬂaeie@lboutdhe tuqiéer axis (11} of
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other or in a vertical direction above one another. 2.

Kort nozzle according to claim1, wherein the central
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nozzl e according to any rece cl al ns,

char adn eerticab dirgajon.hat the at | east one opening (16) is
di sposed W|th respect to the length of the Kor t
nozzle in an area fr moneth o twg thir
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nozzl e (100) is configured rotatable about the rudder

IO)S g :I'l)n Q%Ie a@co?&\ tseaag'l é)‘é\'ﬁi% ?«%cﬁ:dﬂgclaﬁﬁsﬂ gfz?ézrﬁagljiﬂ(e? E)rb) ’
c har act er i 2ead th:en at kast cmlaeopan!ng d 2@t extands gyitbramanglel af) 3¢°sto 35°,

di SPOSAR rbEhettis neioRRHIBRG! 44 the Kdrbnozzle (100).

8. Kort nozzle according to any of the preceding claims, characterized in
that the at least one opening (16) is configured in such a manner that it
tapers from the outer side of the wall (15) to the inner side of the wall (15).

9. Kort nozzle according to any of the claims 1 to 7, characterized in
that the dimensions of the at least one opening (16) are substantially

constant over its whole extension.

10. Kort nozzle according to any of the preceding claims, characterized in
that the admission edges (17a,17b) and/or the discharge edges (18a,
18b) of the at least one opening (16) are configured rounded-off.



di sposed with its inner opening area (1 6b)
substantially adjacent to the propeller (20),
preferably for a swivelling angle of 10, 15 or 20. 5.
Kort nozzle according to any of the preceding clains,
characterized in that the at | east one opening (16) is
configured as an oblong slit ®xtending in vertica
direction. 6. Kort nozzle according to any of the
p{pcquﬁg clainms, characterized in that the at |east
oné openi'ng (16) extends with an angle of 20 to 45,

wi t h rcbsiaetetizedont he | ongi tudi nal axis of the Kort

I i . . .
nozz gha(t ]a%%rt ngzle*%ggd) 4805:4ing t@gﬁfgﬂbﬁ gretcg .ggglta s ik 'atﬁowded on

precedi ng cl ai ns, aracterrze t eas
one ophthiyy M asticustEbloMewWi t h an angle of 30 to 35,
Wth respect to the longitudinal axis of the Kort
nozzle (100). 8. Kort nozzle according to any of the
preceding clains, characterized in that the at |east
one opening (16) is configured in such a manner that

it tapers fromthe outer side of the wall (15) to the
i nner side of the wall (15). 9. Kort nozzle according
to any of the clainms | to 7, characterized in that the
di mensi ons of the at |east one opening (16) are
substantially constant over its whol e extension. 10.
Kort nozzle according to any of the preceding clains,
characterized in that the adm ssion edges (17a, 17b)
and/ or the discharge edges (18a, 18b) of the at | east
one opening (16) are configured rounded-off. 18 11.
Shi p, characterized in that a Kort nozzle (100)
according to any of the preceding clains is provided
on the ship, in particular at its stern.



