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

wano@ngessent in a counter rotating propul sion BYSFENV3/000978

(CRP). The propulsion systemis normally |ocated in

after part of the marine vessel. The propellers are

egui \Oﬂfg C i i s rmal |y covering the

M‘g‘? ﬁﬁ%@ﬁ%ms(fgﬂé\égﬁ%m ati on of water

around each forward propeller blade fornms a vortex

MO appliatithldelaR8 O e afrhtPbmied Mla dRNRP ot MBHLIS: tem (CRP).

Thi sa ub vor tegx cavit a?i@gn ei S kanovvn to be vﬁé‘?{} E‘g?ﬁ?%?m( )

to the propulsion unit or the rudder behind the main

Ahe peanudsion shistenhismovmellelocpted in afidrfpartef dhe meritrivessel. The propellers
. [ t her .har nf ul rms _of cavitatio n.

AR iRl N i i ol R crtle i3 Ble? astbhing boit. The

piroyetidre of Waaetearoitd hEScﬂﬁfdraﬂafc%/ lpfd}beﬂéleblgﬁiP fwd bJ:Vfi)lrt@' R near the hub

opncept whereby another propeller is arranged close to
BRtore ther JoRbioaine b rRTIEx. nkhys R NQste ceRitatiopds Baottsbe very harmful
! . . ey ¢ o
B ehRasga, i bF 0L S 1Y e SrgPle] M Yo vorien i s
stoeiveent tiheamalso tiwhee o¢her ihateful d#brmof of bevitptiop oh Todstruction such as

stem and, t hereby the overall costs increase.
ESIH?I}‘&}HB?Y p Oé’eﬁ?fdﬁ%deehub vortex cavitation is

application of blunt cap after the 15 propeller,

‘Ih%%é‘clihl@eiﬁtth@ﬁ@&o}ﬁﬂsl&%dﬁ@ﬁ)ttv%e‘{&ﬁft ardBRA RS HePer Af drfinged close to
u

cap. But in subject case. of codnter rotating _ o
Hreopainipsepelige thiswgy rapsp guleatyr danagepcthe sicerivgofthe propulsion unit is
e ' [ 0 of t. pr.opel ler .
BEKENS oS e bRe O SAARSS1 Rk s BERBSbIGE e aienance

imeeabsf thépioptlionsdyetem mdtthéreigethbyveleoas dogeasend so
fore and aft propellers are not co- axial and bl ades

aft. propeller during its rotatjon, cross the
g@ﬁ&?lﬁwﬂa%&i% rre.aV.@_tf{ heB etiew grytation jssapplcgieet bbmt cap after the
GRPSRE I8 AU s 88 AR ORI it i et cs
hi®uols eotating pobeldareshichnwep nis ettdcoeptafle t heeaus€RRparation provoke
sysiemb he . features as . jdentified int clains 1 . )
BHRla5h Bl b0 RS a0 4Bl St e o o Rt in steering

nibdenbithar Bf Bt hatradEhy 268e Biglbhahd &AFd#E @Rd aft frBfellers are not co-
subclains. This invention will reduce or elimnate the

akislandilpdes oh eff poensbleeduring iGRPtagion stass thersepaatieornept
and thus protect the after propeller and entire

WCQ&%@IQ Rt 44t oﬂj 3 Sk e Igrgggng HPBon 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
the propul sion unit behind forward propeller wthout

wdangasesi er osi ve hub vortex cavitation and wWeChmmwo03/000978

dangerous cavitation on the blades after hub of

forward cavitation. This wll lead to |onger lifetine
and reduce ., repairing_ costs of the propulsion unit. WD
306 nvsbien s beseAr 200d000B%ak the tiemaof Wpereiesrsansed by the blades of

PRsSE, ' r

g PO R e B o ra bt 3h dblal gkPELEg appearance of he

hubcapafs Gfrmetesoptiop et |censists rofdatt kit twe epuaby ndibtributed flow plates

appearange of th hubcap i s forned so th it L

EBRERRe e PistsPiTTiRs ot byt Qe PBObEOS fhguflow plates is in

%ka’&i@@ notiHi Sie? ShdnGotit AN BE: M Blat Widtdqhe RbstdFficient result.

ubcap. Thé nunber of the flow plates is in 5

practice not higher than eight while four flow plates .

Gin/ths ofhes hapd theegap ltﬁelsfﬁhomlégasl well-gireantimeds wish rélatien oheap diameter
j - ' ith Lation..

5P o Rt BRI B A3 broUdFRAC bhBlcs & QalsloBof iffacon afer b

papwﬁtﬂleplate:a @ndbﬁ&ﬁ?&: ﬁfpodfblelte F&'ﬁhiﬁﬁg i‘:Ulz&Iei @K}litatﬁ&ﬁfn Separation zone

cap with plates and so nake it possible to elimnate

Bﬁsrdgr%guh WE?I} %ﬁust% igpYfozxial ﬁ“g'bfﬁée prapellst. fore hub

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

e ARIRBE (RE hhibSoltEP aMOWt & it %P%é‘{ria |o§ afr %ré)gfller and steerable

operation of after propeller and s | e propulsion
pripulsidth @nitn\dat ingention mdadvantagenmia stot implempemyr@ntif remuires no other

it x ire 0 qt her dificatio to the.structure. .
S0 BeAgny e 1T &7 P STl TP PRGN pisiem of its peripheral
@evic@ eF @kther 48 Yhe BiventioH mBRily aSrehiRdi WiE AtdpedlalBIrRing of a separate
is realized with a special form ng of a separate
comporaithe inyentionds pdapieble alsa daiheapomlsass deviesstingse.
propul sion devices in use. 15 According to one feature

f i nv i 1S inst - L4l - € i

b8 Y5 0L BB S kS0 Bl SLASALUNGA rbcap o
ithre forehgopélter detwedn s@p prafellens imbider to dveid sparakioh after the fore hub.
According to another feature of the invention the

ubc of the for ropel.l er .wi I have t fl ow .
e e atiat B B an Bt i PR of B Soro G sfer will have the
Floksplaicy Shi@ar RirhigB arff iR0hr RNACKR otRRI A 8/ es an optimal effect and a
structure. 20 According to another feature of the

balpaead stctie nunber of the flow plates 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 especially advantageous.
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of the nunber of the blades of the forward propeller
and the position of the flow plates is independent of

woOher4pseisti on of the bl ades of the forward properiFe003/000978

This feature facilitates the p3anning and
installation of the hubcap, as there is no need to

chtistiy Bffees fblSuefet Bt bitopeb Ginet R Biebioue cambnwelding or by with
Wwohd. The bR sHd sigfpends thé R Pabd & e%sgn{o! %?%'aﬁame Uif necessary

is another further feature of the invéntion that

dleaendieg obthet tespactipe eciyérsmentst Hehp[flmveplatdssiré msechwith the vessels in
range. of 0.4.-2 .tinmes. the maxinmum. hub di ter. Wihin .
R esChoseoflss Ruhi s dtnigoISoR FRaty Ry g BiFean i mankied Bs one pioce
Iwwitledpaglatd WhaebpitcatbeipScan BO1ARAE4 AS&6Rfegrated picce.

PCT/ F12003/ 000978 3 The flow plates are fastened to

the hub cab either by fixed to the cap by wel ding or

HYCoRI4ing toskirther advaatageous Tegtaredheiple Pepetlerds fyraeblp pad the aft propeller
'iﬁu?eﬂscé{ Rg)e%}?@&@er"i‘fféjvéé@ély i f necessary depending of

t he resge tive requirenents. If the flow plates are

used with the vessels in wuse, this possibility m ght
béheldethilsabl ene pikfeared atibedinyent hewhlllas agvdnsagen ahdl fidthes features of the

one piece. .5 with ow pl at.es .whereby the hybcap ca .
3B%arEing e SeeBantonh it B 20Hride ahecktleaiohahg feat i Grawings. In the
fdﬂg\xfﬁgg; advant ageous feature the aft propeller is
turnable and the aft propeller is used to propel and
steer the vessel. The details of one preferred . ]
enbBEUEEhis sschogptic gigwadvarRE geenggmaent geeaiding te thedmesstion,
of the invention will be apparent fromthe follow ng
spe P 0 . p

o a2k ARl bf ABbiay SEAMAES tbutdfon Ak,
arrangenent according to the invention, - Figure 2a

i-s Bigtee 2b svirant viewhoftn lndycabof Gigliraga.t o t he i nvention

and - Figure 2b is front view of a hub cab of Figure

Haf, LbGd o BB BB FASR ZSRBSER R i obter rocing
\WabsalletsS(GREY echi¢t deplabdteuiider [the hall 4 BE thee$&8tl: ThBSnain propulsion

mai n_propul sion propeller, so called forward ] o
prensdier.sp cglled fayprchprenclin tbols arrangas entel theympig dijiing &is 8, which is

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

woizk@/aeadieesel engine, directly or via a el ect PCT/Fiod3/@0978

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

b 0o DL e RO RRERY | L8R S o turnaie stering
CRVIRN S, QRRLh (B RESE PHenS] ﬂnu&lnpeefp%ﬁe?o@g rlﬂ‘f’f) arPRITPHBES unit, which

in no néeed to explain in éetal
whekes shdmopdle thevwessel. drhe Fberidfeodevaced 18r@mgirises abshaft 20, which is

coppri ses,a ,hub, 10 ranged to .the drivyin Xis 8 an .
AOBERT & 16, htfabie 38 FABHSS arobnd iusries! e apaRIGA casing 21
blgidR Sovdrfithe driVGhg Mdtdr OF QS stédimghirasiaRr ands biigchel 28d& the shaft 20.
the blades will be defined when di mensioning the 25

pHsptitesingrpregallee A7 i driveindydhel drivieg axisy24v avhjc iag:esiﬁyned on the same
: Engl ] ' f the blade may al so be
gg?%é?é%%g#ﬂ§ﬂ€&%3¢$%%88¥mF@%'shipsis dgsigned so t hat

the bottomof the hull curves over the forward
PAapedihgito thealRIP icbgcepottieonslbsttcandiBedhubicgh8d of eieeforward propeller 6

after the forward propeller. Thus the bottom 14 at

t3h¢ ﬁheéwﬁﬁaap %vailpg thersteprmgzorslep 22arp agawst eashrpthereand the forward
f i 0o 4 . .

S0 P S QORI e s geion v

Whaets mbeng dotvemds Vhdreuening tler dissetjend ofi theushiya keesteering device 18 is

?}L:%%éia?cﬁpdﬂﬁ%’{zgrﬁfé %éisﬁiﬂ%h%%%? Irni‘s tofﬂ;??{q © ?a‘?r&étg'll{?@eqlgering action.

and propels the vessel. The steering device 18

CTHEOtSRE B af theZBrwiBliagh steSrin@ptdpeM@s ateOfabfier from each other than
turnabl e 360 degrees around its vertical axis. A

she dawble shametes phthe dorwad porshler vihen she propalleryiaryagainst each other.

t ' I ' t d und
g B SRR AR g3t )5 58 ESERH URRGE ot
tthes }lihisiit\i/drteg naxchscl@sér. "lf?ﬂv \ﬁiﬂte%(&n@ @Eédit'te@ﬂ eﬂ?sledl by heefSeuiethus heavily to
I t [ 0 e r war ropel ler. )
Ag%/ g‘f‘B&E’g"t{] @e ?fﬁés er%ﬁile% 5%3) plse t&éﬁ? sfgﬁrﬂ%mqpﬁ%r- Myggording to the
GaRhaf of tﬁehﬁregﬁft"i’ig%ég‘tileféﬁﬁg |2hluﬁ Mvoftex Aadichiln %{E&J(glfeﬁgfrt Zopeller blade

of the steering pr are agal nst ea
anadlitattom Woh i rhdemfi) efifecis@krd minifizalcbyt orearsfigea ivwedl-streamlined hub 30

propel ler 22 are rotating j e osife djrection

R BB s UEAREAST plks A St b ettt ho

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 the 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
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turned around the vertical axis of the shaft 20 in

order to effect the desired steering action. The
woab@toserg4 pl anes of the forward and steering pPOp&idoes/@o0978

are farther fromeach other thah the doubl e dianeter

of the forward propeller when the propellers are

agal nst each..other.. 15 T hub cap 30 of the farwar
F}%ggegfér é’»filsé"’lg\lh go tnil]cémﬁ%cg.l. ngas;%eeafs wa tgqtééﬁ: f1p ge(c)iges ofd the flow plates
RhOP Chdyeih tRE @angelB0, P @S b ttinRiielle MGHMEGHORRY diakRRr IPrA&brdingly this
and the stress_caused by it effects thus heavily to
tTRBEhefstesponsts abeet G b M,ﬁt@e@ gl digmetanef the stopelent he
steering propeller. According to the teaching of the

| e .
PRSP 400 10 By M08 R SPLL ) RO Bces an i may
efaie fiom twetowightniviziédfony flawr piatgs hes Beendolind to eaadviaftdeous. Neither
ggg 30. 20 after the forward paégeller and fl ow

SROHORR A6t BB T et HOHEL £ L OR st efubie proelier blades but
GBI ERMCi® o fiEasidavention four flow plates 28 are

mounted symretrically or with equal distance to each
flow plate on the outer surface of the hubcap 30 as
sHewmventianhbast begar above alesonidped wsinghis bneymodifRatioss as e example. The

side view and the, fi e 2b is. the front view when. . .
IESpeitp e v dstor ot Yiffss sbpbiifontd b ctgpShab M invention being
| Riigbdidtharthigls.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 pl ate 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 WD 2004/ 056654 PCT/ F12003/ 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 anmeter D
Accordingly this range corresponds about 0,12 to 0, 4
times the dianmeter of ‘the propeller.
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The nunber of the flow plates is not tied to the
nunber of the propeller blades and it may 5 vary from

woem4oseesi ght while four flow plates has been POUm®R0033000978

be advantageous. Neither the positioning of the flow

plates is not bound to the position of the propeller

Qhagﬁa but they can coincide or be aside. The

[ Pon has been above descri bed using its one

nodi fication as an exanple. The invention may have a

| 10tA®dngimkhemen togndadiamp gﬁoplilimn sgf@g (ORPY hehich propulsion system
invention being 10 defined in the clains. WD

200wrisstEnAt popeiari3dEngaliale a ptataplatygster (18) and a forward propeller

w&ﬁ% Bh ai sHaf? E)%Oolll %Eleclrth{‘lgte?} \Lvﬂgh %031%1’”:1% 'apé’]ar?%ﬁgé& Bh the essentially

( , I'ch propul sion system co I'Sses an a

paeealkiad ing 2éherensthalaftqaopsilea (22c)taa|t1 alid forwvimdysdmallef B)have opposite
i nst a

and a forward, propeller (6 led on a shafi (8

regHons ?%Vﬁ?étngrﬁn%? éft a;slfipf?s*éwr rlgo%ﬁ?@r%??%é&e‘{)?g%%% each other,
&he S[J}B}Il)cﬁieksy héviﬁgr@ hali #lih|d Ry, WGaBRYiZEAGnafht at least two equally
propelTer (22) and the forward propeller (6) have
appobited flotv platssi(d$)sarefarmangeat dmtheasag (BOeokthe farvdrd propeller (6) and
f.orwar r gpel s_ar rranged ai pst e ot her,
s 155 HoBl RS (R Gre i al BESAT e MR BE e i act o 1 e
in that at least two equally distributed flow plates
(28 rrafoRnidht ast@edn® o themChRchasidteied REthho twafoltward hubcap (30) is
proFeIIer_(6) and that the flow plates (28) are
reell-atreamlpied] ecting fromthe cap (30). 10 2.
Arrangenent according to claim1, characterized in
t f : C i - r i
PSR AL R eyl 302 Syl Al et b GO
i vt datmdtéreto lanptiaratio mobhigher(tB&) 2. have di aneter to
l ength ratio not higher than 2. 4. Arrangenent

iaﬁ %’rﬁag{gg&ﬁ%toqc? 3 'rgtgtagg of lﬁ}'gei C{lraggi}s 12{[863? 'glllézrgll% afz%ﬁﬁ%ﬁl%g the flow plates

5(?8) hrdlstrhi@heafd sii1Reo-cafh other, angement accordi ng to any

of the clains 1 to 4, characterized in that the nunber

of the flow plates (28) is independent of the nunber
of- Aangsmgdieascorig tofany o theplapisgl 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 to any of the claims 1 to 6, characterized in that the plates (28)
are integrated to the cap (30).

8. Arrangement 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. Arrangement according to any of the claims 1 to 8, characterized in that the aft

propeller (22) is turnable and the aft propeller (22) is used to propel and to steer the vessel.



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

i s independent of the position of the blades of the
woaomarsesspr opel l er. 20 6. Arrangenent accor di ngCTaI203/000978

of the clains 1 to 5, characterized in that the

di ameter of the tip edges of the pIates (28) is in

the range of 0,4 -2 tines th I anet e
prs éﬁ@@gén?nta%feardar%o £8Y Sy R ARG, ©ofoafneharigtpriged i that the af
%P@;{eﬂef en)h Zlﬁﬁ%:') dhelk BRI fokEd Rk GHefiSr (63 ﬁ&s a §BnllALE G&I?{fz%si

the cap ( . Arrangenment according to any 0
the claims 1 to 6 characterized in that the plates
(128)Arrarmement i yee gowern metaw@g) DEQDYsioy syetka ﬁ@ﬁB} gymprising an aft

b, ) SRS ARASTEI AL ) Yy RS inted on
talshaR pdeoramth thigterf Whareppeilela€i progeller btd fsaerd sropélpate arranged on
and to steer the vessel WD 2004/ 056654

T psspottdly somordal ey dhe aff paonslse 32) Aad dhelforgrard pegppller (6) have
%{pg&ﬁ ldé}r @‘%% réflaﬁﬁg ({ﬂg{e %{dlf%rﬁgma/arp rd ﬂ%rst%}@ aﬁ%u&%ed against each
rmaiﬁer,a wiieredia rthe rpeoberﬂap; 2@ a hib wAthr anwrrevﬂere:hy at least two equally

rtabeic BRuRUES BHIBS preied Yol b SO DAL E e Propeller (6) and
L Hé&f%‘latésjgk) %Qacﬁalfl}o Nl P HeREthk 85 %e%@@? installed on

5 a shaft or on & hruster wher he aft

propel | er 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 fromthe
cap (30).



