2 Device for reducing the drive power requirenment of a
ship FIELD OF APPLI CATION This invention relates to a
device for reducing the drive power requirenment of a
single or multiple propeller ship. The aimof this
invention is to create a deyice which serves for
reduci ng the drive power requirenment of a ship. This
aimis achieved by a device with the characteristics
of claiml1. Aim solution, advantages Accordingly,
t he Device forreducitigrtbe divehmwarvequiremehbof a sHigci ng
the drive power requirenent of a single or nmultiple

propeller ship is configured in such a nanner that

the.EEiLEQEMhEEhEEEIEﬂﬁxedIy installed on the hull in

front of the propeller consists of a front nozzle and

fins_or hydrofoils placed inside the front nozzle.
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Accordingly, the device according to the invention for reducing

the drive power requirement of a single or multiple propeller
ship is configured in such a manner that the device which is
fixedly installed on the hull in front of the propeller consists of a
front nozzle and fins or hydrofoils placed inside the front nozzle.

With such a configured device, it is possible to reduce the drive
power requirement of a ship. The possible gain is increasing
with an increasing thrust loading factor of the propelier. The
device is appropriate in particular for slow full-built ships such
as tankers, bulkers and tugboats and even for not very quick
ships of all types. The device itself is fixedly installed on the hull
in front of the propeller of the ship and consists of the two
functional elements front nozzle and fins or hydrofoils.

This being, the working principle of the front nozzie consists in
the increase of the propeller velocity in the blower stream in
areas with very high co-current and in the reduction of the



and that of the fins or hydrofoils placed within the
front nozzle in producing a pretw st, whereby both
functional elenments aimat different sources of

| osses, nanely the front nozzle at a reduction of the
effective thrust load and the fins or hydrofoils at a
reduction of the twist losses in the propeller jet.
Due to both effects, the efficiency of the propul sion
systemis increased. Further advantageous
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Preferably, four fins or hydrofoils are placed asymmetrically
inside the front nozzle and radially to the propeller axle,
whereby the fins or hydrofoils connect the hull with the front
nozzle and are placed at the rear end of the front nozzle,
whereby the vaulted side of the hydrofoil-shaped and also
lentiform cross-sectional profile of the fin or of the hydrofoil is
orientated upwards on the upwards striking side of the propeller
and downwards on the downwards striking side of the propeller.
The arrangement of four fins or hydrofoils in the inner space of
the front nozzle does not constitute any limitation, all the more
since a lower or higher number of fins or hydrofoils can also be
provided.

Short description of the drawings

An embodiment for a ship with an upwards starboard rotating
propeller of the device according to the invention is represented




3 on the enclosed drawings. Fig. | shows a starboard
side view of the device according to the invention
consisting of a front nozzle with fins or hydrofoils
pl aced in the inner space thereof. Fig. 2 shows a rear
vi ew of the device, whereby the fins or hydrofoils
are represented being not adjusted. Fig. 4 shows an
enl arged cross-section through the profile of a fin
or of an hydrofoil. Fig. 4 shows a side view of the
stern contour. Fig. 5 shows a body plan of the
aftSHtHQ@McmgbgddQN ws the front nozzle with fins or
hydrof ol I's placed | he inner space thereof
accordlng to fig. 1 mnth position arrangenments of the
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hydrofoils 30 are placed in the inner space 20a of

the front _nozzl e The fraont. nozzl [ I on
t he P4 Sa8v8 anteriAimptl Grossiblion Bunghe efledicd an
upwiinds ofahsaidrefolle 21. 4 For the enbodi ment
represented in fig. 2, four fins or hydrofoils

Fig. 4 shows a side view of the stern contour.

Fig. 5 shows a body plan of the after-body.

Fig. 6 shows the front nozzle with fins or hydrofoils placed in the
inner space thereof according to fig. 1 with position

arrangements of the fins.

Detailed description of the invention and best way for carrying
out the invention

According to fig. 1, the device 10 for reducing the drive power
requirement of a ship consists in that a front nozzle 20 with a
cylindrical configuration or a differently configured shape or
cross-sectional form is provided directly in front of the propeller
(which is not represented on the drawing) of a ship 100, this
nozzle being fixedly installed on the hull. Fins or hydrofoils 30
are placed in the inner space 20a of the front nozzle 20. The
front nozzle 20 is placed on the hull so as to have a
symmetrical rotation with an upwards offset axle 21.



30a, 30b, 30c, 30d are placed star-shaped with
different fin or hydrofoil lengths in the inner space
20a of the front nozzle 20. These four fins or
hydrofoils are placed asymetrically inside the front
nozzle and radially to the propeller axle PA This
being, the fins or hydrofoils 30a, 30b, 30c, 30d
connect the front nozzle 20 with the hull 100 and are
placed at the rear end of the front nozzle 20 which
is turned to the propeller, mhereby the vaulted side
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( 30BPd298,Gietkated at the front upwards on the aport side and at
the front downwards on the starboard side (fig. 2 and 3). The
sense of rotation of the propeller is in direction of the arrow X
(fig. 1). The fins or hydrofoils 30 or 30a, 30b, 30c, 30d placed in
the inner space 20a of the front nozzle 20 are adjustable in their
angular positions and lockable in the angular positions which
have been set.

According to an embodiment with a propeller rotating upwards
to the starboard side, the fins or hydrofoils 30a, 30b, 30c, 30d
take on the following preferred radial angular positions and
initial angular positions:

Fin angle Angle of attack

Aport (BB) lower fin (30a) 2475° 14°
Aport (BB) middle fin (30b) 292,5° 12°
Aport (BB) upper fin (30c) 337.,5° 8°

Starboard (SB) fin (30d) 90,0° 10°



Aport (BB) upper fin (30c) 337,5 8 Starboard (SB) fin
(30d) 90,0 10 5 nanely for a fin angle definition:
seen from behind: 12 o' clock = 0, increasing

cl ockwi se, whereby the fin angles and the angles of
attack can differ fromthe 4 ndicated val ues. According
to the enbodi nent represented in fig. 1, 3 and 6, the
fins or hydrofoils have a | entiform cross-sectiona
profile 31 with a vaulted side wall 32 and with a
strai ght base surface 33. The arrangenent and the
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preferably the positions shown in fig. 2.

The front nozzle 20 according to fig. 1 and 6 is formed by a
moulded body 25 with a cross-sectional profile 26 with an
outside situated wall section 2a which is oblique with an angle
to the propeller axle PA and with an inside situated straight wall
section which is parallel to the propeller axle PA, this wall
section having an arc-shaped wall section 26¢ in the area
turned away from the propeller, this wall section being
converted into the outside wall section 26a. The outside
situated wall section 26a can aiso be configured arc-shaped.
The propeller side is indicated by PS in fig. 6.

The device according to the invention is characterized by the
characteristics indicated in the claims and by the configurations
represented in the fig. 1 to 6 of the drawings.




The device according to the invention is characterized
by the characteristics indicated in the clains and by
the configurations represented in the fig. 1 to 6 of
the drawings. 6 List of reference nunerals 10 Device
20 Front nozzle 20a Inner gpace 21 Axle of the front
nozzle 25 Moul ded body 26 Cross-sectional profile

26a Wall section 26a Wall section 26b Wall section
26c Wall section 30 Fin/hydrofoil 30a Fin/hydrof oi
30b Listof refgrence numerals Fi n/ hydrofoi | 30d

Fi n/ hydrofoil 31 Cross-sectional profile 32 Vaulted
sid% wal |_ 33 Base surface 100 Hull BB Aport SB

st ar'l@oar #EVE€ propel | er axl e

20 Front nozzle

20a Inner space

21 Axle of the front nozzle
25  Moulded body

26  Cross-sectional profile
26a Wall section

26a Wall section

26b Wall section

26c  Wall section

30  Fin/hydrofoil

30a Fin/hydrofoil

30b  Fin/hydrofoil

30c  Fin/hydrofoil

30d  Fin/hydrofoil

31 Cross-sectional profile
32  Vaulted side wall

33  Base surface

100  Hull

BB Aport

SB  Starboard

PA  Propeller axle

PS  Propeller side

X Sense of rotation of the propelier

a Angle




PS Propeller side X Sense of rotation of the propeller
a Angle 7 ddains Device for reducing the drive power
requi renent of a single or multiple propeller ship,
characterized in that the device (10) which is fixedly
installed on the hull (100)7in front of the propeller
consists of a front nozzle (20) and fins or

hydrofoils (30; 30a, 30b, 30c, 30d) placed inside the
front nozzle. 2. Device accordlng to claim1,
characterized in that theCRibat nozzle (20) with an
|nner di aneter which is smaller than 90% of the

ﬁfl l.er dianeter is placed symmetrical as to
$\ige PR Fpangingkthe @mq pswen seadiremnenteel apirgleor

prefrﬁulﬁbleVpro@BWéfresﬁ|Fe propel ler axis (PA). 3. Device
accordi toclaiml or 2, characterized in that

pr efCORRAONZRAIN £ins or hydrofoils (30; 30a, 30b, 30c,
30d)thatath@ ddviceed 8 S:Mﬂﬁlﬁ?‘isfflﬁéﬂl%}’ndté‘lléd"'@n [ ﬁau $RPAN
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pI aced |at the rear end of the front nozzle (20

vaul ted side (32) of the Ientlform
cross sectlonal profile (31) of the fin or of the

2V ISR a8 BidPr, 30 300 T orientated
characterized in
that the front nozzle (20) with an inner diameter which is smaller
than 90% of the propeller diameter is placed symmetrical as to
rotation with an axle (21) situated offset upwards, preferably
above the propeller axis (PA).

3. Device according to claim 1 or 2,

characterized in

that preferably four fins or hydrofoils (30; 30a, 30b, 30c, 30d)
are placed asymmetrically in the inner space (20a) of the front
nozzle (20) and radially to the propeller axle (PA), whereby the
fins or hydrofoils connect the hull with the front nozzle (20) and
are placed at the rear end of the front nozzle (20), whereby the
vaulted side (32) of the lentiform cross-sectional profile (31) of
the fin or of the hydrofoil (30; 30a, 30b, 30c, 30d) is orientated
upwards on the upwards striking side of the propeller and
downwards on the downwards striking side of the propeller.

4.  Device according to any of the preceding claims 1 to 3,
characterized in




upwards on the upwards striking side of the propeller
and downwards on the downwards striking side of the
propeller. 4. Device according to any of the preceding
claims 1 to 3, <characterized in 8 that the fins or
hydrofoils (30; 30a, 30b, 3pc, 30d) take on the
follow ng preferred radial angul ar positions and
initial angular positions Fin angle Angle of attack
Aport (BB) lower fin (30 247,5 14 Aport (BB) mddle
fi nthaohpe firgp o hydrofe f& ; (30, A0bp&0ct BAd) &ike) oB3He 5 8
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to any, of preceding c characteri zed
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i nner space (20a) of the front nozzle (20) are

vari able or adjustable with respect to their angul ar
positions. 6. Use of a devi cEinanme wjAmgleefattack
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9.  Device according to any of the preceding claims 1 to 4,
characterized in
that the fins or hydrofoils (30) placed in the inner space (20a) of
the front nozzle (20) are variable or adjustable with respect to
their angular positions.

B. Use of a device (100) with the characteristics of the claims 1 to
5 for reducing the drive power requirement of a ship, in
particular for slow, full-built ships such as tankers, bulkers and
tugboats and even for not very quick ships of all types and for
improving the propeller blower stream as well as for producing
a pretwist.



