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WD 2004/ 056654 PCT/ FI 2003/ 000978 ARRANGEMENT I N A
PROPULSI ON SYSTEM This application relates to an

WQ 290419¥¢fent in a counter rotating propul si onPEYEE2803/000978

(CRP). The propulsion systemis normally |located in
after part of the marine vessel. The propellers are

ediuh @mw \ ' ' 1y covering the
propel I'er agt@ﬁ‘?%%%ﬁ%%‘?%w};l ation of water

around each forward propeller blade fornms a vortex

hia applivation telateetoan erntiigyndnoiny cduied Retaiiprypilkiex system (CRP).
This hub vortex cavitation is known to be very harnful

Sy Bk 505 B 51 e
&aqaipped 'vﬁﬂluﬁtﬂjcﬁﬁ,r\%icﬁ‘?sr riath LoTBidY e a?éegfrai' PiteAthg bolt. The

c_onst.r ucti on suc as pr opul S1 On uni t™ or
grcairioneaf whigr eround egdlp fowatd prapellerbladiRivmson wheeonear the hub

: e ot her pr.opeller is arranged close to
R AR ABEL THERELY S 5 BRI 38 o5 harmta
tohthe praprilsiong ualt ok ke AIddBUbSHIRN tHeYhhin ropdlRE, T Tih vortex is itself
conpef ent because of erosive hub vortices. This w I?

EPEYS BW I a0 Atee indies rdher hapnlil Jenmsos! eavisatinnopu betistmetion such as
p;r%ﬁ{./lﬁgh ﬁﬁi‘{jo{ mv\%?%behgsolg&/er all costs increase.

entiona 16 avbi 0 hub vortex cavitation is
application of blunt cap after the 15 propeller,

Eﬂpﬁ@ﬁil}d sthedyR P ph)émtsidneoond&pe vﬂ:?rengetnoﬂﬁp propell@ris afrh®fed close to
ubcap. But 1.n subject case counter raqtatjng . .
o5y B irapeller s Ty BRGS eiGetun PamAee Ldeiseuns spie arapfsion unit i
1t FBK Bompeétut! BchidB dTTerésie RURYGSIcR B Wil SRSdnShe maintenance

.especially when aft thruster ggerat es I n steering
intstval elothe peapulsinn sysiem and tharehyeilic byersld nestsimgtease. and so

fore and aft propellers are not co- axial and bl ades
Il e ' ' tion crpss. th
Sy Bldndl 9851 GERL DYk chl B0 GHERTGLS rogcap ater o
proyellpy, edéck déstioehth vorte@lup t@Vast gepartion afér AMIGTEM in subject case
ich solves the Froblens caused by the vortices.
Hioun{sh; 1OEAHnE SPIopRlics  BIgh | Waxt df iEeesepinbly beenuse GRparation provoke

c&\ﬁﬁﬁ%{%‘ oaYink Meadbe ¥ Hﬁ:ﬁtﬁo ok el gs%@l#%féﬂlr Soheh Mt ﬂﬂﬁls%%: %ipﬁ%tels in steering

and 11. Further adva ous fications

- magigesatthatrthauster dhtunseck byr sanedatgje, tand sbefatelarisato propbiers are not co-

elaLme. This invention.will .reduce,or elimnate the
BB G R of b ot B PR ot G b Sparasi Boeee
and thus protect the after propeller and entire
Apcerditlghy, Gniswii dbjdct 6L1he présen® idREMIBR to provide a new arrangement, which

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

CRP system by the features as identified in the claims 1 and 11. Further advantageous

modifications of the invention are characterized by the features 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 unit itself from damage.

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

propeller without danger of erosive hub vortex cavitation and without dangerous cavitation
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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The invention will increase the capability to steer
ropul sion unit behind forward propeller wthout

t he
W@%Bﬁ“é‘f erosive hub vortex cavitation and RET/EB0#3/000978

dangerous cavitation on the btades after hub of
forward cavitation. This will lead to longer lifetine

300 BAREDIe BRI SRS BoorGeR ne 5, BE ARoRER Gntipl by thbindes of

thafervdrd propellete Thé Bulbédaf thdopiRY i defal) Qhé’é%&érﬁ%l appearance of the
caused by the bl ades of the forward propel l ﬁe
ap dp formed, so JhafpH) ¢ampistsi of alcleast twhecqumble rdmlbuted flow plates

@%ﬁgl Sgl;m? e BPE w&%a& {é}gul‘; [E%F gl'ﬁs’o ] Ut eoij‘f[ the flow plates is in

mhctiesnot b:'rghpﬁthhm eight whita fotueflow phitespivds Algemodt efitgent result,
hubcap. The nunber of the fl ow plates is in 5

‘3{13‘@ b e S el el Sessminedovide el fione diameter
of ap ptléxgﬂﬁ nﬁhﬂﬁf&hﬁlﬁzv‘l@&wﬁe& Qﬁéﬂiﬁsgﬁ& oflel o%‘ﬂ s.%%u‘élﬁon after hub

anet er and cap length not nore t

@@twsr@dasssm 1tq:fossiblseetb whisdnate piadatcavitatiohtinrseparbtion zone
d k bleto el t
%%2563‘ ot b R B P D RESBeE for e hub

when thruster is not co-axial with fore propeller. 10

Tﬂteealﬂbmmiéthefhub hertex allyws teXsal bptstidiel sfddrGropeller and steerable
eration. of after prop er and st eerabl e propul sion
RAPISton i r'nUJ@nWWOPsISa@{YQWﬁ&@@é e implemgitefre it requises mo other

thédifiSHns 8§ thOs ou?lf&h or"19 %ﬂgﬁ@ﬁ o Hire é{&gﬁgﬁn Jy{st%ﬁf 51 §is peripheral

or to operatlon e pr SI on Sy
dowiceph&nuher agdhe mmdﬁmahla}r isasalided withvespdciud fomiing wf a separate

is real,l edvvl i.al par at e
CORRBR S o, G eRRHaRE Plo B PRBPLin draleet e
propul sion devices in use. 15 According to one feature

Adcotdify th g Tdatife bheHelinbdntioN thatt £ HhsRINE b'wﬁf—ﬁfe@ﬂﬂh@& Hubcap of
hubcap of the fore propeller between two propellers

therfose mropeller bsiveren twe peapstiers in erderto avpid stparetiamafier the fore hub. |
Accordi ng to anot her feature of the invention the

AN ORER G bl 1Aty BF BB Rvefiop o A f MEtord pe¥ller il have the
| platgs wehdchoare sirtightedndesirhidaxtto am‘h aitheroThandwd an optimal effect and a

20 According to another feature of the
bIa]:W ?#ﬁ%%lﬁmf %ie number of the flow pl ates is independent

According to another feature 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 installation of the hubcap, as there is no need to align the flow plates with
the blades of the propeller. The same structure of the hubcap can be used in the different
propeller configurations.

It is another further feature of the invention that the diameter of the tip 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 especiaily advantageous.
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of the nunber of the blades of the forward propeller
and the fositi on of the flow plates is independent of

ion of the blades of the forward prBEEFI2843/000978
This feature facilitates the planning and
installation of the hubcap, as there is no need to

f

g?lg %gwtﬂ]ﬁeg él!@\gaggéélr%% ?02 el cp § ?ﬁeg%ﬁ% ﬁ%%%l ct%%)caé)aw yelding or by with
beltsl The sibe and fshegeeot the2flowrplaed i easyopf ¢I@ug@hh@%ry it necessary

gepfﬁgm h%r&]ae ?e{etgg ]{Vﬁfr%@eat, v ry%g?%f ti]t@g Ioggg%eg ,gge qthga:vmh ’tehe vessels in
ﬁﬁﬂﬂﬁ
e it R A A 3 AL o i
withdlnveplpigh Wperelly thethaboarusan Mﬁaﬁnﬁl@&ﬂmﬁﬁ&grated piece.

PCT/ FI 2003/ 000978 3 The flow plates are fastened to

AR B B e R B8 Bt et

issiseb®yproge] ahdstge thérdesuelr y i f necessary dependi ng of
therespectiverequirernents If the flow plates are
use, this possibility m ght

e%S\M th, t he I s |
Be deteils appre Praf e;nt ahwelh anedigniagesrand) fiigher features of the
ﬁ’l‘&&ﬂﬂne\‘/}iﬁ béasﬁﬂafeﬂt fi‘hﬁ"‘fh@ el %’g@é %\é i cpﬁg@aiﬁe a8 Wings. In the

be handl ed as“an I nt egrate ccor |ng
drawitipsy advant ageous feature the aft propeller is

turnabl e and the aft propeller is used to propel and

Sb Bt e S28Gats Y oL Ghp Smeeciing: Ropiiia olunpion

of the invention will be apparent fromthe follow ng
s pEiduié 2aisisile vaevd of Mﬂbtc@paammgmhe inRedifdd andO
dravv| ngs: - Figure 1 is schematic view of a CRP

ange accor di he_invention, - Figure 2a
s M%S&ﬁn&we&’#&%@&aﬁa’é@w to the invention
and - Figure 2b is front view of a hub cab of Fi gure

BaureFi GHb®s b pRWEich RAABhEhPD FhiANge i @%M& rotating

realized with counter rotating 15 prope ers
nappedlrs CRNawdichuisduacedhimdan te Wulb# dffthe wesssk| TheTingin propulsion

so call ed or war
FBiep R o RBReE i P are Y PP g @i 8, which is
suppartedivia 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 via a electric drive that is supplied by a

diesel-generator unit by means 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 utilizing

conventional technique well-known in the art and there in no need to explain in detail in

- order to understand the invention. The forward propeller 6 comprises a hub 10 arranged to

the driving axis 8 and propeller blades 12 fixed fo the hub 10. The number of blades, the
inclination of the biades 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 after the forward propeller. Thus the
bottom 14 at the rearmost portion of the ship is higher than the bottom 16 of the ship in



10

15

20

23

30

supported via bearings to the hull 4 of the ship. The
forward propeller 6 is driven e.g. by the drive unit,

WO 200403668 esel engine, directly or via a el ecPET/EL2H4300¢978

that is supplied by a diesel-ﬁenerator unit by means
of a frequency converter which is well-known in the

Fdnt of %eTR?wﬁﬁiﬁfgpéﬂ@f. tURRF e uBRA 4 ﬂz%r«?lﬁldalrfz)alhgegcf a turnable steering

fea_t ures of the power transm ssion IS U
clevive 18] vhadh ¢esistsi ofuen weilnuttk pypeildr unith ¢ika . AAPOING! @nit, which
in no need to explain in detail in order to

iteaer S RWPEREE petel-i Bhe stesring doviger 48 propymsiseser sbaft 20, which is
99[8%&@%%@%%1&@6@&%@3%9%8@% i %5@%\&{#% A2%ke in%&‘?casmg 21,

propeller blades 12 fi € nunber o
whigheenverstibe diiviog imddr afthoftedring promiles22) id attdehed imader te shaft 20.

e bl ades wi.ll .he defined en, di nensi onj ng the 25
318 aBe 2 FroBbler 27 fuen 7 e A5 e DRI T BQRtgRpd on the same
Gevebas thBexik B ok tHabivwid pfopkilg. bl ades  may al so be |
adj ustable. The hull 4 ofp the ship is designed so that

the bottom of the hull curves over the forward

preeprdingde te GRE copesph thet wel-siscambided bub ¢dpgibof the Varward propeller 6
|l er. .Thus the .bott 4 at
o B Ao P3 R BBl ool 22 A B ol At the forvana

portion o

priptiben 6 Gndthet fieermii RopelleVE2 28044 AHB6R4Ahe opposite direction when the

PCT/,P12003/ 000978 _ 4 front of the forward propeller. .

ElHB dt moRmefaTwaHs- 1When eng the diveghieroef the shipribp sisering device 18 is
i . _ . . ; .y . '

TAREY 4 et K G B BE g oton

and propels the vessel. The steering device 18

Ehoptatingsplanes lofithe Royardiand Heéring popélleveeate farthee from cach other than

r e:360 degre around [.ts vertical Is. A
{Shtlé rdégﬁiei %%Iaetgragg%eé ’arg pme@ﬁr %%% neeRelisrs arp Rgainst each other.
Thd Wb edp 3006 thé EaKaRDpipaRE ! ' Fahe é“h%‘éf
t he shaft 20. Theagut]pee?i ng S?gggeﬁugréggé}s drfgsen topeller are
e pesitioned gnychi dosen, Therviortex prad Pestressouseddry it kEedathss heavily to

j f [l . .
4 tibotPof (8 Bt infHelbind ALY ek iulicr Agcgpting to the
teaghiy of thet presdnd imesmtioptixp b eoriék cavirtioh %nﬂﬁbe t@.ﬁppraﬁeller blade
gai nst, each ot her

of .the steerin opel ler 22 are )
SR s datimie gHges e inimized Y apacisg @opsligreamlined hub 30
4Tt BR qfd";‘nl? ' g&?@;& i rection

when tfﬁgﬁagﬁ%lb@{egdn%a ng gﬂre ﬂ%gf g@o enc%llﬁ?(ﬂ'i ng the

direction of the ship the steering device 18 is
According to a favourable embodiment of the invention four flow plates 28 are mounted

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 hubcap 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 hubcap 2. The flow plates 2
can also be cast together with the whole propeller hubcap. The flow plate has been
installed on the whole length of the cap surface and thé flow plates link up to each other
outside the cap surface 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 hubcap and they are installed in the direction of the



turned around the vertical axis of the shaft 20 in
order to effect the desired steering action. The

- WO YAPT6aY pl anes of the forward and steering BEBEERPI3ENEITS
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are farther fromeach other than the double dianeter
of the forward propeller when the propellers are

: : . 18 T C f f
BT 98 S Bt SR A 5 e o s
praypelry én ther mngd b6, 4o timenthed madiual hstediamifee DV NdceMingly this

and the stress c It effects th heavily to
{4ee FoBEs a‘%"ﬂﬁ“ﬁ@?ﬁ@%&%ﬁ fipragterpicthe pogelles: t he
steering propeller. According to the teaching of the
[The aefbel SRAB8 oA plhRe i WdR M@ d let Bt 4 -

aft pr ogel ler g?j;%g %:avi tati oﬁ%vfn&tﬁh[ﬂe% tégh}ewgfﬁ{‘égfltmgdes and it may
sy dean tep do gight while douyflosr plates hagbeeniointd ot recmivhitagedus. Neither

B oA i1 e Bl R oG O tpeposdfm nrf ol biaces bur

theb edi oeintidebr béigsideavent i on four flow plates 28 are
mounted symmetrically or with equal distance to each

ow pl ate_on_the outer surface of the hubcap 30 as
%%W&PPP% fas prgupkaye slgscribgd 2sing Titfeony Fadification a8 whexample. The
SvERioH t f &0 ' I e e : .
Eheiofl By e Lot HPMHRRA clibopilfye, "R ootk Y M Hvention being
{efimgd fin theapbalmgi amet er 25 D, whereby the ratio DL is
not hi gher than 2. The flow plates are straight plates
that are welded or fixed by bolts to the surface of
the main propeller 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
| ength of the cap surface and the flow plates link up
to each other outside the cap surface extending a
little over the top edge of the cap. In this exanple
the 30 height of the flow plate does not exceed the
radi al di nensions of the cap. Thus the flow plate does
not extend over the dianeter 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 WO 2004/ 056654 PCT/ FI 2003/ 000978 5
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 D
Accordingly this range corresponds about 0,12 to 0, 4
times the dianeter of the propeller.




The nunber of the flow plates is not tied to the

nunber of the propeller blades and it may 5 vary from

two to eight while four flow plates has been found to

be advant ageous. Neither the positioning of the flow

plates is not bound to the gosition of the propeller

bl ades but they can coincide or be aside. The

i nventi on has been above described using its one
(:qﬂﬁf |cation as an exanple. The invention may have a

l of different enbodinents, the scope of the

invention being 10 defined in the clains. 6 CLAIM
1. 1. Arnaaggmmahm d count@routdtieg prapudsion gystemy @RH)owhiskist em

préiiiin s hoR e o At Bhele b e iraal 6T S AdeBlale trugter
(1&a)ruhdaa forwers sropemgb) mEta(I@d oh raﬁérmlﬁl (&floPth a tisrhaket v(lrﬁo\,h

or on a thruster, which Iers are arrange
pronedetssareraranoey osdhe eas@rﬁqa"y ﬁﬁ@e axfee Hepywharebyathe aft

prcg{)égos{ tZZ %\HQ {158 1ARdrd @?pélﬁr ]' ﬁa\%r %ﬁg;sltﬁglréﬁong 2)‘5 fotating

Irections r Ot
anfl thevaft @np rf@“parcu erqpeﬂal@reau:h\hava aHuxtb with b mpcﬂap afttgprepelfer

d.the f d b
BB BB R Bl OB e °oF
ché@awnzbagm trval Ibﬁsﬂh@tdqubw ?&Er{]ﬂ@ m»ab?fses( 28) lanlfasr @rrsEnG ed
e ca 0 e rwar ropel | er
on JiRICARLA0) e RBHIREORRIer Sy et g dio BoieBHE kel ng
,-ad‘,@%rbﬁ%t,ﬁgﬂﬁo,(,ﬁ% cag(3¢) rangement according to claim
1, 'characterized in thdt the forward hubcap (30) IS

2. BrenaSpaatcoRig R 1 HREreRE At indrel thg (Rsval RaGPP
4

(30) 3y RellisBEBIBRed.0 | ength ratio not higher than 2.
rangemnent accordl ng to any of the clains 1 to 3,

3. AP REgherAraowlmh fotint, T Br 2ncade et mifating iwrd
humawﬁ?(io REvd Qiafitterab |ériteh EAtRY MR higHe? tidan ghar acteri zed
|

n that the
4. Arrangement according to any of the claims 1 to 3, characterized in that the

r—O

flow plates (28} are straight and similar to each other.

5. Arrangement according to any of the claims 1 to 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
_diameter of the tip edges of the plates (28) is in the range of 0,4-2 times the

maximum hub diameter.

7. Arrangement according fo any of the claims 1 fo 6, characterized in that the

plates (28) are integrated to the cap (30).



nunber of the flow plates (28) is independent of the

nunber of the blades (12) of the forward propeller

(6) and the position of the flow plates (28) is

i ndependent of the position of the bl ades of the

forward propeller. 6. Arrangenent according to any of

the clains 1 to 5, characterized in that the dianeter

of the tip edges of the plates (28) is in the range of
8. ArrdngefeRBacdoifing Wéh){:l# i hishisanstee EharEcteﬁEé@mﬁ?me

according to an claims 1 to 6, characterized
plates {Zare figed 91 the eap (3®) byaweldingtasdiydols. to the cap

(30). 7 8. Arrangenent according to any of the clains
0. Arrtaﬂgéneﬁh@oaﬁduﬁg tozéwk/ bﬂhbwm%heto apbﬁéraéteh?_@a irfthét the aft

fixed to the cap (30 or 9.
proeligh s furmahde piad H@@%pwﬂ Zhis L@Bd.t%rope! anato steer
th&hdarterized in that the aft propeller (22) is

turnabl e and the aft propeller (22) is used to propel

and to steer the vessel. 10 %errent according to
10gf\trangernat aacarding to any of the ﬁlﬁ#rﬂ% t1 é@ z ghraptefiped inthat the

AR FER 1R by PSSR (o)
R B S b o
afttd'r‘ébb‘ilbﬁ (22() mamcbrﬁa f’&é%féjthﬂﬁs‘f@leqm?ém{)é)‘om}a%P?Hpjeﬁgr (6)

on a shat or on a thruster ere

insatleden @ﬁh@fh@)fobommtbru%rowéer@y the eft@mrzﬁiigeancb forwaesl
pro%%ﬂgpéﬂeagﬁtérﬁ\%gagﬁ tﬁé'e@% rtdaﬂ? g?ﬁ]%eax%f ind"R ?hlp I@élel%ﬁ%%s

pro &Y op|d05|
andthe fmtwandr]:gopeitbrl(@ﬁaﬁfetommdite ﬂme@l@hd of raigiing axics thesafhand

h h th ft |1
fory Al PIRBRE Go6F BBKS ALIUCHA 3 &aP P B RSHRIET hub Gae And the
for@bl‘!ﬁpsrop\éﬂ@rrﬁﬁb%a%tbéu@g@bpé% ea%ﬁ %ér)/\ivﬁélgébﬁf ial iéa%ﬂﬁd ow

pl at es are arra& on the ca

eqwelwmsetabutsﬁl w1 nlates (89) arndranged IOD\Kh%) FaR 630) (OQQ)e ferward
prapafieais) ¥nd Bl fsk bted (ATt Rl phejBting from the cap (30).



