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solves the problems caused by the vortices. This object is achieved in comnection of the

| CRY system by the featnres as identified in the claias 1 and 11. Further advantageous

modifications of the invention are characterized by the festures of the subclaims.

This invention will reduce or eliminate the above mentioned problem in CRP propulsion
concept and thus protect the after propeller and entire propulsion upit itself from damage.

- The invention will increase the capability to steer the propulsion unit behind forward

nropeller withowt danger of erosive hub vortex cavitation and without dangerous cavitatic;n
on the blades after hub of forward cavitation. This will lead to longer lifetime and reduce
repairing costs of the propulsion unit. -
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. Thi jves an.optimal effect and a
20 Ecéorgjnget Other fteatm'e of the invention the number of the flow plates is independent

of the number of the blades of the forward propeller and the position of the flow plates is
independent of the position of the blades of the forward propeller, This feature facilitates
the planning and jnstallation of the hubcap, as there is no need to align the flow plates with

the blades of the propelier, The same structure of the hubcap can be used in the different
Propelier configurations.

It is another further feature of the invéntion that the diameter of the 4ip edges of the plates
is in the range of 0,4 —2 times the maximum hub diameter, Within this range the efficiency
of the invented appliance is especizlly advantageous.
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suppoited via bearings to the hull 4 of the ship. The forward propeller 6 is driven e.g. by
the drive unit, like a diesel engine, directly or viz a electro drive that is supplied by a
diese]-generator unit by menns of a frequency converter which is well-known in the art.
The drive unit and the bearing and other features of the power transmission is ufilizing
conventional technique well-known in the art and there in ne need to explain in detail in
order to undetstand the mvention. The forward propeller 6 comprises a hub 10 arranged to
the driving axis 8 and propeller blades 12 fixed 1o the hub 10, The number of blades, the
inclination of the blades and the size of the blades will be defined when dimensioning the
propulsion system of ship and they may vary case by case. The inclination of the blades

. may also be adjustable.

The hull 4 of the ship is designed so that the bottom of the hull curves over the forward
propeller 8 and the bottom extends at higher level afier the forward propeller. Thus the
bottom 14 at the rearmost portion of the ship is higher than the bottom 16 of the ship in
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cap 30 of the forward propeller 6 and the hub cap 26

Chobifind 8 8 B OBEb Eme o HVLE A hous B o 28 are movnted
symmetrically or with equal distance to each flow plate on the outer surface of the hubcap
30 as shown in the figures 2a and 2b. The figure 2a is the side view and the figure 2b is
the front view when seen from the rear of the vessel. The hubeap has length L, and diameter
D, whereby the ratio D/L is not higher than 2. The flow plates are straight plates that are
welded or fixed by bolts to the surface of the main propeller hubeap 2. The flow plates 2
cap. also be cast together with the whole propeller hubcap. The flow plate has been
installed on the whole length of the cap surface and the fow plates link up to each other
outside the cap simface extending a little over the top edge of the cap. In this example the
height of the flow plate does not exceed the radial dimensions of the cap, Thus the flow
plate does not extend over the diameter of the hubcap. The flow plates are projected in the

radial direction from the surface of the hubeap and they are installed in the direction of the
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plate on the outer surface of the hubcap 30 as shown
in the figures 2a and 2b. The figure 2a. is the side
view and the figure 2b is the front view when seen
fromthe rear of the vessel. The hubcap has length L
and dianeter 25 D, whereby the ratio DL is not higher
than 2. The flow plates are straight plates that are
wel ded or fixed by bolts to the surface of the main
propel |l er hubcap 2. The flow plates 2 can al so be
cast together with the whol e propeller hubcap. The
flow plate has been installed on the whole I ength of
the cap surface and the flow plates Iink up to each
other outside the cap surface extending a little over
the top edge of the cap. In this exanple the 30 hei ght
of the flow plate does not exceed the radi al

di mensi ons of the cap. Thus the flow plate does not
extend over the dianmeter of the hubcap. The fl ow
plates are projected in the radial direction fromthe
surface of the hubcap. and they are installed in the
direction of the WD 2004/ 056654 PCT/ F12003/ 000978
propeller axis with no inclination. It has been shown
that the tip edges of the flow plates nay vary in the
range of 0,4 to 2 tines the maxi mum hub di aneter A
Accordingly this
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hub vvlth a cap, chaFacterl zé
eqWsitsirearalinsdy i but ed fl ow pl ates (28) are arranged. on
the cap (30) of the forward propeller (6) and that

th énh%ﬁé& {
. gﬁ%%genen{ ac‘co?%sfcﬁed%lggc Ingmrtgmg%ubcﬂp (30)

ca 30)".
hﬁﬁl"’a Eft%‘éqlﬁnﬁﬂtnafaomﬂmﬁeoﬂmmﬂd hubcap (30) is

Vel | -streamined. 3. Arrangenent according to claim1l

Or 4, ArrdiSnattt hu 3
have di amterﬂggéga%gngwwléhﬁghﬂ ﬁlg’?‘r E&‘E“tg‘githeﬂowl’lafes
Ar(28hge sierightaznd simfilardo ¢aph ather,of t he cI ainms 1 to 3,
characterized in that the flow plates 15 (28) are

Sty A bR aﬁéo%grto b GHES AT o 4, characterized in that the number of
the flow plates (28) is independent of the number of the blades (12) of the forward
propeller (6) and the position of the flow plates (28) is independent of the position of the
blades of the forward propeller.

6. Arrangement according to any of the claims 1 to 5, characterized in that the dismeter of
the tip edges of the plates (28) is in the range of 0,4 —2 times the maxinmm hub diameter,

7. Arrangement according to any of the claims 1 1o 6, characterized in that the plates (28)
are integrated to the cap (30).

8. Amangement according to any of the claims 1 to 6, characterized in that the plates (28)

. are fixed to the cap (30) by welding or by bolts.

9. Amangement according to any of the claims 1 to 8, characterized in that the aft
propeller (22) is tumable and the sft prapelier (22) is used to propel and to steer the vessel.




S. Arrangenent according to any of the clains | to 4,
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Arrangement in a counter rotating propul sion system
(CRP), conprising an aft propeller (22) installed on
a rotatable thruster (18) and a forward propeller (6)
installed on 5 a shaft (8) or on a thruster, whereby
the aft propeller and forward propeller are arranged
on the essentially same axial line, the aft propeller
(22) and the forward propeller (6) have opposite
directions of rotating And the aft and forward
propel l ers are arranged agai nst each other, wherein
the propellers have a hub with a cap, whereby at | east
two equally distributed flow plates (28) are arranged
on the cap (30) of the forward propeller (6) and 10
the flow plates (28) are radially projecting front the
cap (30).




