1 NOZZLE PROPELLER FOR SHIPS The invention relates to a nozzle
propeller for ships, in particular for offshore craft, tugs and inland
navigation vessels, or ships having a fixed, non-rotatable nozzle
enclosing the propeller and a fin syste'h'l. Nozzle propellers of this type
further comprise a fixed propeller encased by the nozzle, also called

"screw propeller" in everyday language. Drive units of watercraft, in
partisiz.af SHipS muicht calnnpae’s propeller surrounded or encased by

a nozzle configured as a nozzle ring are designated as nozzle propellers.
Nozzle rings of this t&e are also called "Kort nozzles". The prl%%eller
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this type having a fixed nozzle, an additional manoeuvring arrangement,

in paraealersacldertypausiiBeprevIBEER ARkt dPenelPasRaresK, b the
behifgkihe n1egdigIsuopakar whsawiees krhaydisagiiagLr travel of the

ship. In addition, nozzle propellers are known in the prior art in which the
nozzle is rotatable about the fixed propeller disposed in the interior. Such
rotataible noizzlef weopeliets carelieuisedicitpatrahine weteriraf sodbeiter
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omitted. The present invention relates exclusively to nozzle propellers
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nozzle, an additional manoeuvring arrangement, in pariicuiar a rudder,
must be provided in the propeller backwash, ie. behind the nozzle
propelier when viewed in the direction of travel of the ship. In addition,
nozzle propellers are known in the prior art in which the nozzle is rotatable
about the fixed propeller disposed in the interior. Such rotatable nozzie
propeliers can be used to control the watercraft so that addifional

manoeuvring systems such as rudders can optionally be omittaed.

The present invention relates exclusively to nozzie propellers having a

fixed nozzie and not to those having a rotatable nozzie.

The nozzle or the nozzle ring has the function of increasing the thrust of
the drive. In this respect, such nozzie propellers are frequently used in
tugs, supply ships and the like which must each deliver a high thrust. The
nozzie configured as a nozzle ring is in this case normally a conically
tapering tube which forms the wall of the nozzie. Due to the tapering of the

tube fowards the stern of the ship, the nozzle propeliers can fransfer an



tube towards the stern of the ship, the nozzle propellers can transfer an 2
additional thrust to the watercraft without the engine performance needing
to be increased. In addition to the propulsion-enhancing properties,
pitching during the sea crossing is furtBermore reduced by this means with
the result that in heavy seas the losses of speed are reduced and the
bearing stability can be increased. Since the intrinsic resistance of the
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flow of the Kort nozzle. In order to likewise intensify the rudder action of
the ro/RYaBIiPSr VNRStaleSk BHORYES I AWREFErdVRPSIHR), HT9Finguge fishing
provigeddR &ry of the propeller, which fins are attached to the nozzle
and project into the nozzle interior, and lie oppositely and in each case on
a vertical central axis of the nozzle propeller when seen in a

crosé-suetis arapelierkKnowhireom DoOvWIBE T@B3IE3S 3fifde Thisicydem is

INfUGRGIEENGA T X HEW R RV HBWLVSCT R HHARE ROHRALRRe ric
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behind the propeller when viewed in the main direction of flow of the Kort
nozzle. In order fo likewise intensify the rudder action of the rotatable or
pivotable Kort nozzle when reversing, two fins are provided in front of the
propelier, which fins are attached to the nozzle and project info the nozzie
intericr, and lie oppositely and in each case on a vertical central axis of the

nozzie propeller when seen in a cross-sectional view.

Known from DD 267 383 A3 is a guide device for influencing the afflux in
singie-screw and multi-screw inland navigation vessels. Disciosed is an
arrangement comprising & single, relatively large pre-swirl fin or guide fin
jocated vertically underneath the propelier axis, and two existing propeller
bracket arms. An angle of inclination of an iniet edge of the tail surface of
at least 20° with respect to the clamping plane is described. in substantial
regions of the propelier circular surface in the afflux the single tail surface
produces a circumferential component opposite to its direction of rotation

as pre-swiit ahead of the propelier, with the result that the propelier



regions of the propeller circular surface in the afflux the single tail surface
produces a circumferential component opposite to its direction of rotation
as pre-swirl ahead of the propeller, with the result that the propeller 3
operates energetically more favourab@ and is more uniformly loaded
during its rotation. It is the object of the invention to provide a nozzle
propeller of the type specified initially which, compared to the known
nozglkepisseRaoalionls mereatRevEabbitiasbrisncreEsedniiTypopife
at the,same; es@ing, power. It should further be achieved that more water
is guided fluidically more favourably onto the entire screw propeller with
the result that fuel can be saved at the same engine power. This object is
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tow-capebpabhw&l%pimﬁm&}emgthe aderegsaid arrangement of the guide
fins. As a result of this arrangement of the guide fins of the fin system, an
increase in the tow-rope pull by 10% or a power saving of up to 10% is
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The invention is based on the finding that 2 "pre-swirl” fin system for
nozzie propellers, in particular for Kort nozzles, is particularly favourable
for increasing the tow-rope pull and specifically in the aforesaid
arrangement of the guide fins. As a result of this arrangement of the guide
fins of the fin system, an increase in the tow-rope pull by 10% or a power
saving of up tc 10% is achieved.

The term “propeller upturning side of the nozzle propeller” is understood
as that side of the nozzie propeller in which, in a cross-sectional view, the
propelier turns from botiom to fop when travelling forwards. Accordingly
the propeller turns from top to bottom on the propeller downturning side.
The propelier upturning and downtuming sides are thereby separated by
an imaginary, internal vertical central line when seen in a cross-sectional
view. In the present context, the guide fins forming the fin system are flow
guide surfaces in the sense of stators which are disposed on the nozzle

propeller and influence the propeller affiux. The guide fins are normally



an imaginary, internal vertical central line when seen in a cross-sectional
view. In the present context, the guide fins forming the fin system are flow
guide surfaces in the sense of stators which are disposed on the nozzle
propeller and influence the propeller afflux. The guide fins are normally 4
disposed fixedly on the nozzle propeller. The arrangement of a guide fin
on the propeller upturning side should be understood in such a manner
that disposrss Hxegitionalnd ovezttie poidelifin driret fesiges@bstahtawde: o
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propeller. The same applies analogo to the downtuning side. The
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compared to a propeller without forwardly positioned guide fins.
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guide fin should be arranged entirely on the propeller upturning side.
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the invention a er on none e two SI ope ler’'upturning and
propEREIER OREITY SIIEF odtdde fins, a mlnsma! fin system arrangement

according to the present invention would consist in arranging one guide fin
on the propelier upturning side and no guide fins on the propelier
downturning side. In this minimal fin system, the one guide fin should be
arranged enfirely on the propeller upturning side. Guide fins arranged
between the propelier upturning and propelier downiurning side, i.e. on the
vertical central line of the nozzle propelier with regard o its longitudinal
axis, are in this case counted according to the invention as either on none
of the two sides (propeller upturning and propelier downiurning side) or as
on both sides. If one guide fin is optionally disposed such that if is not
completely disposed on one side but with a predominant partiai region on
one side, it is ascribed to this side for the purposes of the present
invention.

The guide fins or fins should at the same time be distinguished from pure
nozzie propeller protective devices such as protective grids or the like

which are merely intended to prevent objects entering the nozzle propeller.



on both sides. If one guide fin is optionally disposed such that it is not
completely disposed on one side but with a predominant partial region on
one side, it is ascribed to this side for the purposes of the present
invention. The guide fins or fins should at the same time be distinguished
from pure nozzle propeller protective devices such as protective grids or
the like which are merely intended to prevent objects entering the nozzle
propéiidie DUl MEBEiLe SIS GEIERI RN GO dmh 6t fiRY PEfBvS RGeS
surfaefsh Yigherestanifiearheinieemse. the flow. The guide fins forming the
fin system are disposed in the region of the nozzle propeller. Expediently
the guide fins are disposed at least partially inside the nozzle of the
nozAleep oyl | éinsT fogriming ritie rfinasy denadvantiayethdt imdheageglon of the
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result, an increased efficiency is obtained. A possible reduction of the
requiteideiginezsise ae rdenrEPBEERds and tow-rope pulls is also
relevant. As a result a saving on fuel and purchasing costs of the engine
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favogm@ép@gg{amé@e entire screw propeller or the entire propeller, up
to 10% fuel can be saved with the same engine power. The invention can

also be used in shallow water and additionally offers protection of the
propeliessisini rainegm by fosaigiubediesgideroativelytios additicpatiddand
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costs of the engine is possible.

In addition, as a result of the generation of pre-swirl by the fin system, &
higher overall efficiency of the propeller-nozzle-guide fin system is
achieved.

Since more water is guided in a fluidically more favourable manner to the
entire screw propelier or the entire propelier, up to 10% fuei can be saved
with the same engine power.

The invention can also be used in shallow water and additionally offers

protection of the propeller from damage by foreign bodies.

Alternatively or additionally to the distribution of the guide fins on the
propeller uptuming and propeller downturning side, the guide fins of the fin
system can also be arranged in such a manner that said guide fins form
an asymmetric fin system. In this case, an asymmetry relates to an
angular arrangement of the guide fins directed in relation to the propetier

shafi axis and/or their dimensioning such as profile length, profile cross-



propeller upturning and propeller downturning side, the guide fins of the fin
system can also be arranged in such a manner that said guide fins form
an asymmetric fin system. In this case, an asymmetry relates to an
angular arrangement of the guide fins&lirected in relation to the propeller
shaft axis and/or their dimensioning such as profile length, profile cross 6
section or another quantity. In the case of asymmetry in relation to the
angekgtiarrangeeiber divectdd. ontdthepse pellleswharetixis) agiaticortifoins
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fins when viewed in the radial direction from the propeller axis, An _
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and Rxpediaathedispeseskia. the vicinity of the propeller. The shaft
bearing can be formed, for example by a so-called "stern tube". In the

present embodiment the guide fins are each configured as a fixed stator
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joining technique known from the prior art, in particular by means
inner wall surface of the nozzle and with the other end thereof on the stern

tube or the shaft bearing. The shaft bearing is configured for mounting the
propelier shaft and is expediently disposed in the vicinity of the propelier.
The shaft bearing can be formed, for example by a so-called “stern tube”.
in the present embodiment the guide fins are each configured as a fixed
stator which lies between shaft bearing and nozzie inner wall. The
connection with the shaft bearing or with the nozzle can be made by any
suitable joining technique known from the prior art, in particular by means
of welding. Alternatively or additionaliy to the fastening on the nozzle inner

waii, a fastening can also be provided on the nozzie front side.

it is furthermore advantageous if the guide fins are disposed entirely in an
interior space of the nozzie propeller or the nozzie. In principle, a section
of the guide fin can be disposed ouiside the interior space of the nozzle.
However, experiments conducted by the applicant have shown that in
mosi application situations an arrangement of the guide fins completely
inside the space encased by the nozzle is fluidically {0 be preferred.



of welding. Alternatively or additionally to the fastening on the nozzle inner
wall, a fastening can also be provided on the nozzle front side. It is
furthermore advantageous if the guide fins are disposed entirely in an _
interior space of the nozzle propeller of the nozzle. In principle, a section
of the guide fin can be disposed outside the interior space of the nozzle.
However, experiments conducted by the applicant have shown that in
most application situations an arrangement of the guide fins completely
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has already been noted, in principle the fin system can comprise a
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nozzle can be further optimised. It is also advantageous if the guide fins

are dispgse witp a different attack_ angle toér;ee. ropeller axis. A
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applisatieicisingled @r ppeiersstemgiclowdlat pibewide areas. This results
in a classical uplift profile such as is used in aerofoils of aircraft.

The use of a plurality of guide fins aiso aliows different cross-sectional
shapes of the guide fins. By this means the flow inside the nozzle can be
further optimised.

I is also advantageous if the guide fins are disposed with a different attack
angle to the propeller axis. An optimisation of a pre-swirl is also possible
here.

The invention is applicabie fo single-propelier systems. However, the
application in multi-propeller systems is particularly advantageous.
Frequently, such multi-propeiler systems comprise two adjacently
disposed nozzle propeliers having an opposite direction of rotation.
Accordingly, the fin systems of the two nozzle propellers can be arranged

in mirror symmetry io one another.



application in multi-propeller systems is particularly advantageous.
Frequently, such multi-propeller systems comprise two adjacently
disposed nozzle propellers having an opposite direction of rotation.
Accordingly, the fin systems of the twd®nozzle propellers can be arranged
in mirror symmetry to one another. 8 In a further particularly
advantageous embodiment of the invention, propeller bracket arms are
proviledl \ilibleragadesignedasty dntagaeysarempssiinfenipreiddioingnvention,
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propeller are used as guide fins.

It is particularly favourable to use the nozzle propelier according to the
invention for offshore craft, tugs or inland navigation vessels. in these
ships preferably two adjacent nozzles are disposed in the stern area.
Nozzie propellers are used predominantly in iniand navigation vessels so

that the invention is also suitable for these.

Exemplary embodiments of the inveniion are explained in defail with
reference to the drawings, wherein advaniageous further deveiopments of
the invention and advantages of the same are described. in the figures,

schematically:

Fig. 1 shows a sectional view of a nozzle propelier,
Fig. 2 shows a muiti-propeller arrangement with three guide fins
per nozzie propeller,



reference to the drawings, wherein advantageous further developments of
the invention and advantages of the same are described. In the figures,
schematically: Fig. 1 shows a sectional view of a nozzle propeller, Fig. 2
shows a multi-propeller arrangement With three guide fins per nozzle
propeller, 9 Fig. 3 shows a view of an outwardly acting multi-propeller
arrangement with seven guide fins per nozzle propeller, Fig. 4 shows a
sectiomal view ofsheidesfinvignd Rify. Brshowivardictientityienvudi-aruytbier
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nozzle propeller 100 for ships, in particular for an_inland navigation vessel
or aftlfy 4The noMe¥ERSREICTA0YIE B\ ARBIFTINRRA system which will
be exglained in dgialdereipafienapviba fisedanogre hozABepiogalRbeiIRD
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not explained in detail. The diagram from Fig. | shows a sectional view
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(longitudinal section). For the sake of clarity only the upper half of the
nozzie propeller arrangement is shown.

The nozzle propeller 100 comprises a screw or a propeller 12 and is
mounted with its propelier shaft 11 on a shaft bearing 13 which is
configured as a stern tube. A guide fin 14 is shown in Fig. 1. Said guide fin
is designed to produce a pre-swirl at the propeller 12 so that it is
designated as a (pre-swirl) guide fin 14 or fin. The designation “guide fin”
or “guide surface” is also used for “fin”. A designation as “nozzle pre-swirl
fin” is also possibie. The propelier 12 can aiso be designated as “screw
propeller”. The (pre-swirl) guide fins 4 are arranged ahead of the propelier
12 in the direction of flow. The (pre-swirl) guide fin 14 is fastened with its
one end 15 on the inner wall surface of the nozzle 10 and with its other
end 16 on the shaft bearing 13, as illustrated in Fig. 1.

Fig. 1 also shows how the (pre-swirl} guide fin 14 extends with a first
section 14a in an interior space of the nozzle and projects outside the
nozzie 10 with a second section 14b. in the longitudinal sectional view of

Fig. 1, the guide fin 14 has a substantially vertically running interior edge



propeller”. The (pre-swirl) guide fins 4 are arranged ahead of the propeller
12 in the direction of flow. The (pre-swirl) guide fin 14 is fastened with its
~one end 15 on the inner wall surface of the nozzle 10 and with its other
end 16 on the shaft bearing 13, as illdtrated in Fig. 1. Fig. | also shows
how the (pre-swirl) guide fin 14 extends with a first section 14a in an
interior space of the nozzle and projects outside the nozzle 10 with a
secoicBetsioinam®s endierigitserilincdrrandian ehiriyedothsunNes

fin I hamns subsiRatatbny esHRlboEmingnRicHanRAaR L thwbiad secﬁon

termjnates the interior section 14a and an outer edge running .obligu ry
ot AR RIS LB IAE AT PR AR SOTRS JoEr Leririne 1, oo
locatact afithixl edhean 02 Zteitt Q;pped regioes to abut against the front face of
the nozzle 10 in its upper region. The guide fin 14 is aligned in such a
manner that its broad side runs approximately in the propeller flow
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(pre-swirl) guide fins 17a, 18a, 19a for a side A of the hull 20. On a side B

of theArIR POTaINEEIH RIZERHIT §FdiOHns 17b, 18b, 19b are likewise

prowded |n another nozzle propeller 100. The system is designed as a

two- stem her fore b longs to_the grou Iti-propelle
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downturning side 29. Both
20, thrée (pre-swirl) guide fins 17b, 18b, 19b are likewise provided in

another nozzie propelier 100. The system is designed as a two-propelier

system and therefore belongs to the group of multi-propelier systems.

The three guide fins 17a, 18a, 192 are disposed in such a manner that two
guide fins 17a, 18a are disposed on the propeller uptumning side 28 and
one guide fin 18a is disposed on the propeller downturning side 29. Both
in the propelier on side A and in that on side B, there is provided an arrow
provided with the reference number 33 which indicates the respective
direction of rotation of the nozzle propeiler or the propeiler 12 during
forward travel of the ship 20. Both propeliers 12 rotate from inside fo
outside, i.e. the propeller 12 of side A rotates anticlockwise whilst the
propeller 12 of side B rotates clockwise, Further, a vertical central axis 34
is indicated in each nozzle propeller 100, which axis runs centrally through
the nozzle propelier 100 and divides the nozzle propelier 100 into the
propeller uptumning side 28 and the propeller downiurning side 2S. Since
the direction of rotation 33 of the two nozzle propellers 100 is opposite, the



in the propeller on side A and in that on side B, there is provided an arrow
provided with the reference number 33 which indicates the respective
direction of rotation of the nozzle propeller or the propeller 12 during
forward travel of the ship 20. Both pr&ﬂellers 12 rotate from inside to
outside, i.e, the propeller 12 of side A rotates anticlockwise whilst the
propeller 12 of side B rotates clockwise. Further, a vertical central axis 34
is irffiepéder iHpdaeing cligRs B FeRcgadod iRpRse CUGYVAIAS Bengealiferrbilgh
the przgippenpelidiGang diddesibenozglapropaeliss 190 o Hifside.

propeller upturning side 28 and the gropeller_ downturning side 29. Since
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Accordingly, both the propeller upturning and also the propeller
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Likewise, the third guide fin is in each case completely disposed in the
propeMPtYBRAtEHARS siltiL o rrAEe AIPRh R BrIBItENg uida. fitia1 T8a or
18a,179a 08b 116 1@RukObresylisdiradpradREdioslushian of swirbiagbrer
propeller preflow . which in turn leads.to little twisting of the propeller
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propeller flow direction, i.e. in the longitudinal direction of the nozzle
propbﬂef‘hﬁlltw broad sides are aligned substantially in the propeller flow

direction, i.e. in the longitudinal direction of the nozzle propeller. All the
guide fins shown (17a, 18a, 18a, 17b, 18b, 18b) are approximately the
same length.

The {(pre-swirl} guide fins 17a, 18a, 18a or 17b, 18b, 19, i.e. both those of
stde A and those of side B, are furthermore arranged in such a manner
that they form an asymmeitric fin system. The asymmetry is obtained
through the arrangement of an unegqual number of guide fins on the
propelier upturning side 28 and the propeiler downiurning side 25 when
the vertical central axis 34 is used as the axis of symmetry. Furthermore,
the angular division between the guide fins 17a to 192 and 17b to 19b is
uneqgual. Thus, for example, in the nozzle propeller 100 on side A the
angle between the guide fing 17a and 18a in relation to their point of
intersection in the propeller axis is significantly smalier than the angle
between the guide fins 17a and 19a and 18a and 18b. A similar situation
obtains in the nozzie propelier 100 of side B.



guide fins shown (17a, 18a, 19a, 17b, 18b, 19b) are approximately the
same length. The (pre-swirl) guide fins 17a, 18a, 19a or 17b, 18b, 19D, i.e.
both those of side A and those of side B, are furthermore arranged in
such a manner that they form an asyﬁ'?metric fin system. The asymmetry
is obtained through the arrangement of an unequal number of guide fins
on the propeller upturning side 28 and the propeller downturning side 29
when the vertical central axis 34 is used as the axis of symmetry.
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17b to 19b is unequal. Thus, for example, in the nozzle propeller 100 on
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fins g AFREFHAOBIRR RIPEIE HENHERING SR 28afler downtumning side
29. In principle, the guide fins 23, 26 could also be assigned to none of the
two sides so that three guide fins are disposed on the propelier uptuming
side 28 and two on the propeller downturning side 28, The only important
thing here is that in each case at least one more guide fin is disposed on
the propelier upturning side 28. The guide fins 26, 27 additionally take on
the function as propelier bracket arms which connect the shaft bearing 13
to the hull 20. Outside the nozzle 10 the propeller bracket arms 28, 27 are
not necessarily provided with a guide fin profile. inside the nozzie 10
however the guide fin profile is formed over the entire length. it can be
identified in Figs. 2 and 3 that all the guide fins are each disposed ahead
of the propelier 12 in the direction of flow.

The guide fins 14, 17a, 18a, 19a or 17b, 18b, 19b, 21 o 24 and 28, 27
shown in Figs. 1 to 3 can have different cross-sectional profiles.

Each pre-swirl guide fin usually has different attack angles to the propelier
longitudinal axis.



a total of three guide fins are disposed on the propeller downturning side
29. In principle, the guide fins 23, 26 could also be assigned to none of the
two sides so that three guide fins are disposed on the propeller upturning
side 28 and two on the propeller dowrt®irning side 29. The only important
thing here is that in each case at least one more guide fin is disposed on
the propeller upturning side 28. The guide fins 26, 27 additionally take on
the function as propeller bracket arms which connect the shaft bearing 13

to theyaulkeQeMutside dsozpie 2 theRsrRRlienbracket AaR R0 14 a1k
not necessarily provided with a guide fin profile. inside the nozzle 10
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described operate according to the principle that in substantial regions of
the propeller circular area in the afflux a circumferential component is
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Wh'CBMShown or described. This applies in particular to an arrangement of
the propeller bracket arms according 1o Fig. 3.

Asymmetric can mean that in the case of three fins, these are not
arranged in a uniform angular division of 120°. In the case of four fins the

angular division deviates from 90° and so on.

Fig. 4 shows a cross-sectional view of an example of a guide fin 32 which
can be used for a fin system in a nozzie propeller according to the
invention. The fin 32 has a curved suction side 32a arranged at the top in
the drawing of Fig. 4 and an oppositely disposed, substantially flat
pressure side 32b. The rounded face 32a would be placed in the flow in an
installed state in the nozzle propeller, i.e. it would be disposed upstream
whilst the approximately pointed face 32d would be disposed downstream
of the propeller.

Fig. 5 shows a seciional view of another exemplary embodiment of a

nozzie propeller which substantially corresponds to the embodiment



been shown or described. This applies in particular to an arrangement of
the propeller bracket arms according to Fig. 3. Asymmetric can mean that
in the case of three fins, these are not arranged in a uniform angular
division of 120. In the case of four find%he angular division deviates from
90 and so on. Fig. 4 shows a cross-sectional view of an example of a
guide fin 32 which can be used for a fin system in a nozzle propeller
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respect 1o the propeller shaft axis 18. Furthermore, a central line 19 which
intersects the propeller shaft axis at an attack angle a is passed through
the cross-sectional profile of the guide fin 14a shown separately. In a
preferred embodiment of the invention, these attack angles a vary for the
different guide fins of a nozzle propeller 100 so that the optimal attack

angle @ can be set according to the respective position of the guide fin.



propeller shaft axis. In order to illustrate this circumstance, the cross-
sectional profile of the guide fin 14a is again shown separately on the right
of the nozzle propeller 100 and specifically in the same position with
respect to the propeller shaft axis 18. 5urthermore, a central line 19 which
intersects the propeller shaft axis at an attack angle a is passed through
the cross-sectional profile of the guide fin 14a shown separately. In a
prefgfeeeaggdisiment of the invention, these attack angles a vary for the
different guide fins of a nozzle propeller 100 so that the optimal attack
angle a can be set accgrding to the respective position of the guide fin. 15
Reféep nce list 100 Noz@%zggo%'a?eqj ®0 Nozzle 11 Propeller shaft 12
Propéller 13 Shaft beavwrgie4, 14a Pre-swirl guide fin 15 Outer end of
pre-gwirl guide fin 16 Ipﬁﬁ{eﬂgpsgfaﬂre-swirl guide fin 17a, 18a, 19a
Pre-swirl guide fins on side A 17b, 18b, 19b Pre-swirl guide fins on side B
18 Prdpeller shaft axis T@slRle fin central line 20 Hull 21 to 25 Guide
fins 26 First propeller bgaeketasnmg 7 Second propeller bracket arm 28

Progg{l)lqrzilépturnlng Sldg’re—swiri guide fin

15 Quter end of pre-swiri guide fin
16 Inner end of pre-swirl guide fin
172, 18a, 19a Pre-swirl guide fins on side A
17b, 18b, 18b Pre-swirl guide fins on side B
18 Propelier shaft axis

19 Guide fin central line

20 Huli

211025 Guide fins

26 First propelier bracket arm

27 Second propeller bracket arm
28 Propeller upturning side

29 Propeller downturning side

30 Guide fin

32z Suction side

32b Pressure side

32¢ Upstream face

32d Downstream face

33 Direction of rotation

34 Vertical central axis



29 Propeller downturning side 30 Guide fin 32a Suction side 32b
Pressure side 32c Upstream face 32d Downstream face 33 Direction of
rotation 34 Vertical central axis 16 CLAIMS 1 A nozzle propeller for
watercraft (100), in particular for offshtfte craft, tugs and inland navigation -
vessels, comprising a fin system, a fixed nozzle (10) and a propeller (12),
wherein the propeller (12) is disposed inside the nozzle (10), wherein the
fin system comprises one or morelgutdidins (14, 17, 18 19, 21, 22, 23,
24, 25, 26, 27) which are disposed in the flow direction ahead of the
propeller (12), and wherein the guide fins (14, 17, 18 19, 21, 22, 23, 24,
25,26, 27} &FHRFYSLENR iR neipERE (D mbrglisain o affahere
18 19, 21cR#, AhPdn@idf Ad)igreishopasedsondhpiiiepealan spiwming
side (28) qf the nazzle propeller (100) than.on the propeller downturni
Side (29) QP Tere TS MBI e B e ke
17, 18 19, S9p@Eed2BsRie, 6, nezzby ) He Wiredethn bushdhemareoptses

said guide fias JorRd RN ARt finsysien 331T_'2@D?§ZLQ1P§H?%%V27)
according to claim 1, characterised _in that each gwde fin (14, 17,18 19

21, 22, 23WIEBTeEspesad i ing TQumaiaHIeR SHdteRoRalEndt2),
thereof onani inmersiralireLifaide ffdhaqorz)el 610Y apdl with 2Be B4hesend,

thereof Onﬁ?ﬁ%tﬁgﬁ&% in such a manner that more guide fins (14, 17, 18
19, 21, 22, 23, 24, 25, 26, 27) are disposed on the propelier
upturning side (28) of the nozzle propeller (100) than on the
propeller downturning side (29) of the nozzle propelier (100) and/or
wherein the guide fins (14, 17, 18 19, 21, 22, 23, 24, 25, 26, 27) are
disposed in such a manner that said guide fins form an asymmetric
fin system.

2. The nozzle propeller according to claim 1, characterised in that
each guide fin (14, 17, 18 19, 21, 22, 23, 24, 25, 26, 27) forms &
stator which is fastened at one end thereof on an inner wali surface
of the nozzle (10) and with the other end thereof on a shaft bearing
(13), in particular a stern fube, which is configured for mounting a
propelier shaft (11) of the propelier (12).

3. The nozzie propeiler according to claim 2, characterised in that the
guide fins (14, 17, 18 18, 21, 22, 23, 24, 25, 26, 27) are disposed

entirely in an interior space of the nozzle (10).

4, The nozzie propelier according to any one of the preceding claims,
characterised in that the nozzie propeller (100) comprises at least

three, preferably three to seven, guide fins (17, 18, 18).



(13), in particular a stern tube, which is configured for mounting a
propeller shaft (11) of the propeller (12). 3. The nozzle propeller according
to claim 2, characterised in that the guide fins (14, 17, 18 19, 21, 22, 23,
24, 25, 26, 27) are disposed entirely itf an interior space of the nozzle
(10). 4. The nozzle propeller according to any one of the preceding claims,
characterised in that the nozzle propeller (100) comprises at least three,
preférably thecrorzieeprepelgidedngi(riol8akn 4 1ohHaThdseoziridhat two

propeller agceygling,ip. il 44 Charagieriged {n ﬁzf,itztxvgzta f@s{r%{i%giaﬁe

(14, 17, 18 19, 21, 22, 23, 24, 25, 26, 27) are 'disposed on thé propeller

upturning SigREsS) andhm PiBnalee UnliRinasside @shoaed sRgne three
propeller dpudatfirringesiin (4l 6 Theprozalr:poopeliemassersingdp any

one of the preceding claims, characterised in that the fin system
comprises an odd number of guide fins (14, 17, 18 19, 21, 22, 23, 24, 25,
26, 27). 7. Thsennazigl o [sroplisiicrcsocdinding rarmner tifareqeastiediolgims,

claims, characladsesindnabingPipPeleldkO0)rRRYYISES LHESHOMES: of
fins (17, 18, 19), wherein a first and a seconlcgjﬁj;wde fin (17, 18) are

disposed &“éﬁ?éi’?ﬁlé%f 56016 160; preféral 6618563 ) particularly

preferably 70 to 90, with respect to one another and the first and the

d guide fin (17, lar_ di 10 155
oretarably 1 PSR A RTINS el il
(19). 8. ThehamSiRrpedpelideht rivkeleanitohewneritasstiires guide fins

characteriged inghaigthengzzle armelmdw%%ﬂw?%%fw (BHIdRiRge
(21, 22, 23,,24ﬁgich are all disposed within an angular range gf about
180, in particAREES Bh #e P8GR vbtuffing! SigePreterably 607 to 100%,

particularly preferably 70° to 90°, with respect to one another and
the first and the second guide fin (17, 18) each have an angular
distance of 125° to 155° preferably 130° to 150°, particularly
preferably 135° -145°, to a third guide fin (19).

8. The nozzle propeller according to any one of claims 1 to 6,
characterised in that the nozzle propelier (100) comprises four
guide fins (21, 22, 23, 24) which are all disposed within an angular
range of about 180", in particular all on the propeller upturning side
(28) of the nozzle propeller (100).

9. The nozzie propeller according to any one of the preceding claims,
characterised in that each guide fin (14, 17, 18 19, 21, 22, 23, 24,
25, 26, 27) has an outwardly curved, in particular circular-arc-
shaped, suction side (30) and a substantially flat pressure side (31).

10.  The nozzle propeller according to any one of the preceding claims,
characterised in that the guide fins {14, 17, 18 19, 21, 22, 23, 24,

25, 28, 27) have different cross-sectional shapes.



(28) of the nozzle propeller (100). 9. The nozzle propeller according to any
one of the preceding claims, characterised in that each guide fin (14, 17,
18 19, 21, 22, 23, 24, 25, 26, 27) has an outwardly curved, in particular
circular-arc- shaped, suction side (30)'8nd a substantially flat pressure
side (31). 10. The nozzle propeller according to any one of the preceding
claims, characterised in that the guide fins (14, 17, 18 19, 21, 22, 23, 24,
25, 28, 27V havediffe reopeieossmettivgdioshapencld the. Thoadbxyldaims,

propeller ageardingitaAnyAReAt hepraerding Claimss qlamtensed iy
that the guide fins 25(714, 17,18 19, 71, 22, 23, 24, 25, 26, 27) are disposed

at differenfataek 2 fEs {isprsamhay daTenbalisaliangies ¢ redialids Aee

propeller apepislisgdasany one of the preceding claims, characterised by
a design as a multi-propeller system. 13. The nozzle propeller according
to any one of the preceding claims, characterised in that the nozzle (10)
is debigned s 8Ot PrORALST BACTTHENG G2 AG p Rijselithechrdhsin b migns,

one of the pigreding cials EhasaciersadinRaABe QLmsre propeller

bracket arms (26, 27) are provided of which at least respectively one
partial region is configured as a guide fin. 15. A watercraft, in particular
offshide craifie thgzoleipiane|ka\dgatiding essely hadng threppadadie oains,

propellers aecoraingLio A 8Ne PG PIFEFUNRSHDS s 2 Kort nozzle.

14,  The nozzle propeller according to any one of the preceding claims,
characterised in thaf one or more propeller bracket arms (26, 27)
are provided of which at ieast respectively one partial region is
configured as a guide fin.

15. A watercraft, in particular offshore craft, tug or inland navigation
vessel, having ohe or more nozzle propellers according to any one

of the preceding ciaims.



