Description FLON CONTROL MECHANI SM FOR | MPROVI NG
PRESSURE RESI STANCE AND HULL VI BRATI ON Technical Field
WO 1jos/oh@opr esent invention relates to a fl ow CRPCI/K&R007/004227
mechani sm for inproving pressure resistance and hull
vi bration, and nore particularly, to a flow control

mechani sm for i nprovi n&gégf,iﬁrtg? esi stance and hul |

vi bration, which is ca ng a pl easant

FLOY CORTROTE MR L ﬁﬂ?‘“@ﬁ TROSING BRESSURE
EQ??S?LUn HSPSIANCE (ANPIRYE ay,lfﬁe. BRON.

betechhiiidbel®d rapidly over the world with the de
veI oprment of transportati on neans such as aircraft.
wdbe Presey ipyratipn sdatet tog flow ARt Flechaysm J@rHmradng pressure

anﬂzsfsfaﬁt@rume}ml Woltahoﬁl, an@fyork @ﬁl@l@ulfaﬂ?j @ratﬂow bottey] atedhanism for

heavy frei th % not .tran porft ed in 1
or oy bR e SRR ier n gy KErdioPohagh @B 2F bRind Spteasam
t heryafo pryirdnmens tocoewpand jpassangais pdrishiptemedyciag gibigpion caused by
[4] ol vent by usi ng
a %Fﬁhg P Hb%ﬂlgrsﬁ{dé: ntl‘ltlhractéd%f 1§r%b %a% Ctlgn% 9{6 e and nove
[21 at high speed in order to transport a gr eat anount of
frBhQ gﬁ,ra{mg Aife and rapidly. However, hull vibration
i s I ncfPease a ship propeller and a lot of fuel is
[3] conéuthe@reseet Cta@, faeightoys bagretrafspaitederagidhieoves theewokd with the de-
r e§élb|_}|§] théld off Eﬁﬁ@pbﬂ@tl(grﬁﬁlgﬁls%hblpas'@f@rﬁg HwdePiig ﬁlesog@(qt oil, natural

erefore here is a need for the devél opment of
a a@vr%c fhitdh C%{ﬁn?rédu@ea YRV largs Bright yumg apdha henydreight
pr Q'Bi%h{ @l’ieyajtbdldsrﬂ)t Be rdBdpo¥@ i WeemolliBes @ h3RROMEIhe @frcraft and,

e IS | NCrease 1 is a schematic
s et e Ca R b e idlrce of o S CFig.
[4] 2 | & the sebrenindt ifieight detranispavtdd| Hyustrgat shig it i eeduiew/ t@make the ship

ol oL ﬁ}ﬁ%%%{fpllnl SR BB YEALI AN il e

of andhiapisihe dtpvestver hpll mlnatrqndmnrgearsed by & Bleip pr@pélﬁlr and agpt of fuel is
t hgor3finBd ﬁﬁ@w agﬁqcféwerbftaﬁ @nihOndRYpKfer SO@WM gl tRorfr ki larke ship
with the Sﬁ efll of afluid fTowng into the propeller
of MQVingraba Rl sPEsdv i ded with no fin device. Fig. 4

[5] i I | TEéefir€Ihdrbes xrgermafbt &eﬂevﬁlolﬁmtoawememme;ah irdtRSe hull

LoV e
7 VRO SN bR bR e RECERSRRONEY 5y B engine i

Thmcm@mdentr onal fin device of the ship is disclosed
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[1]

ventional fin device of the ship. Fig. 3 illustrates the comparison of the speed of a fluid
flowing into the propeller of the ship provided with the fin device shown in Fig. 1 with
the speed of a fluid flowing into the propeller of a bare hull provided with no fin
device. Fig. 4 illustrates the comparison of constant pressure lines of the ship provided
with the fin device shown in Fig. 1 with constant pressure lines of the bare hull.

[7] The conventional fin device of the ship is disclosed in Japanese Patent Laid-Open
Publication No. 2002-362485, and was contrived to improve propulsive efficiency and
reduce resistance of a ship body.

[8] The fin device of the ship includes two strap fins 5 and 6 which are respectively

provided on the front and rear sides. Both the fins 5 and 6 are mounted to an outer



reduce resistance of a ship body. [8] The fin device
of the ship includes two strap fins 5 and 6 which are
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The front fin 5 was disposed at the location of 15% of Lbp from the perpendicular
line A.P. of the stern in the length direction of the ship and mounted at the location of
30% of the diameter of the propeller from the bottom of the ship in the height direction
of the ship. Further, the length of the front fin 5 was set to the same as the propeller
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including: a lower fin disposed between a second station and a fourth station in a
length direction of a ship and between 10% and 20% of a design draft from a bottom of
the ship in a height direction of the ship, the lower fin being inclined at an angle of 20
degrees to 40 degrees with respect to a design draught (or base) line; and an upper fin
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| oner sides of the ship propgller. [21] Techni cal
Solution [22] In accordance with an aspect of the

WEe@senvoi nvention, there is provided a fl ow cRCE/K8R007/004227

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]
[33]

mechani sm for inproving pressure resistance and hull
vi bration, the apparatus including: a |lower fin

di gppsedibaataesiv,ans e0ans i @ésighl’tiraﬂﬂ trogn the bHitbm S @d $ip in the
th di

I b %
2ot Gty FEHP? b T BRUER RN R [ gearees 0 30
hedegntes diitheires peohtoghe ﬂéwgrscﬂnapghtt(blé:)alscu)vme fin being
| nChiAgdnr tth@ omn Plfne ?gf; r 1 QluﬁQs ﬁeﬂfdﬁgﬁzﬂl\ﬁﬂ Hisposed

respect t esi g dr aug
u pbféwefm %flbﬁf §t96@1éaldo9etm@éranpnen ﬁ)@d@rrﬁﬂh diregtion ot diecphimand
L Obgt{ivgerﬂs Atin@noviofithe dé Ig.ft Q‘fd’r&ﬂfe'tféﬁ?ﬁiofttﬁhe;ﬁm i BB deight
ween ! es ro
b %??YFFPBP {{ﬁéﬂ Qfl&‘ %dﬂlqoﬁ be]PedFﬁgm& ”F%i%t i°8 ﬁm@e qrt]ﬁg degrees to 40
Shdggreds hﬁﬂu@g&m fol the Beii rgdriangtti( meghsajtliren angl e of 10

deg Wit t h

dr aggﬁf v«%e(r) fl% @{eg 43 new tt %g]vgé%g ?Itehre é‘%iw legfs fc‘[f:}? (r:lhanges the path of
conbigd Vqr@@shhmuglmalﬁ umtrh@tronu wich thdéslge mma@d iptaveniaig tlh'ﬂ hilge vortex
di ﬁQﬁ%lH iﬂ’l‘f@% Iﬁ'o élfef tTh%tn%()vI ‘tﬁ%h %ﬂe;@aﬂs@ h{aﬁessgléxtv'tﬁ’é"velocuy of a

in the length direction of and bet ween 5% and
20Bpigrovende peeler rlrngs tmpliomgtrﬁiéstwetpaﬁp@flamﬁeTwp@ex fin and the

t haidued@abfin dédeRshte @ie mOcﬁﬂye)f&fﬂu@d ﬂbWﬁlgﬂﬂﬁU thé pﬂ)@lellérl d‘Decreasmg

be| |ncI|n rees to 4
ool b0 By Yo, B0 g sl B0 s Sy horBakeS Suignta
[ ZAjlodfh éiné omgre durfiacgetithe sltip ody,rhelpily togepvaretresistaidee
rﬁﬁﬁ vort ex changes the path of a bilge vortex
an interaction with the bi | ge vortex,
p r e\T bﬁ uppeg fnhdedowepdinand thg ad¢ivenal fiowhagbd fiormed ivea rectangular,

pr@&;aelzjngﬁl Or'lfﬁgn%ﬁ shijege vortex also nmakes slow the
vel gci t over the propeller pl ane,

i inEf»‘\J?fFrﬁBer ©s .ugp%{rfgb tsdprer HAebtherAditigpHdin Gach hayse thickness of
t hﬁ) addid 100nahm, & Wdtﬁ@@t%llﬁg’ abs (L. he wel50€ bt ¥ siap lengt, dhdla length

ovmn |nt decreasi ng vibration
ca{fggl(ﬁl ﬁé’%f %}:& f?g're s} pnle etﬁtl cul ar, the upper fin
fur Im@comkt@wgh riothértaspecs nbtetprésemenventiohetheigri$ poeidefl a ship
1R vﬁfﬁ%f g@? c%h&&l ﬁlé"ch' ﬁloa‘é%e%e le§ LBEOWRE

performance. e upper 'ower fin and the
additional fin may be fornmed in a rectangul ar,

trg @boﬁﬂiffféﬁggm ar shape. [ 26] Preferably, t he

uppe ower fin and the additional fin each
havé a:cptﬁaBW‘ﬁgh tlwfpr%nhmwerﬁlonombmn&awedfom theasiap peppeller can

I ;ﬁé'@eguéeé’ﬂgﬁbngy gt%c?félgasuﬁgﬂeﬁinl :ﬂgéollﬂdmg ?lehﬁaﬁgtl(ljyaﬁe environment
ac%%%ra\ah%@ RSB SR GER EF Oa@ﬁ@e@n%fueﬁ R by @g@%{hmugh the im-

I NYiRREment, ofF)hﬁﬁlﬁNeSefﬂél@Mtydﬁdh@s}ﬁ ip provided with the
fl ow control nechani smas descri bed above. [28]

Brief Description of the Drawings

The above and other objects and features of the present invention will become
apparent from the following description of preferred embodiments given in
conjunction with the accompanying drawings, in which:

Fig. 1 is a schematic side view of a fin device of a conventional ship;

Fig. 2 is a schematic side view illustrating the flow of a fluid, which is controlled by

the fin device of the conventional ship;



Advant ageous Effects [29] Ingaccordance with the
present invention, vibration caused by the ship

Wpewoperddesy can be reduced by only attachi ng siPg@i/ER2007/004227

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

fins. Accordingly, a pleasant voyage environment of
crews and passengers can be obtained and fuel can be
savet. Bhineugtes ltﬁlﬁcdnipaﬁﬁ(ﬁh/@ﬂfha tspdéﬁ o & G ﬂd)Wﬁlg into a propeller of a

g %‘I}\f}: heg/c%,g 1th|.t:t1|18 flgbdgvlge %ﬁ(alnb ]og/;ia'tgg% ﬁ)gﬁcg % %E{nﬁﬂgowmg into

ofa pt@@eﬂmeﬂemara leprbvidad vwﬂhlnolf&mtﬂvmeappar ent fromthe

f ol n v

N g%"% u%%s%ﬁg rtllleoédﬁﬂﬁﬁ génaigfg cg)fn%ﬁ es%ﬂ%qgieg%mh% sgir? $18vided with
whihe rﬁm Jezmp shpyn imFigs 1 an%métmt pr@S%Wbﬂﬁ\ﬁuOé\meobar%\hwli n

devige 59§ a fchemME Bk ARAY ofShindp plodied Blith a BowTofkrol mechamsm for
schemat.ic side viewillu E?tjnagtheflo of ahfl di ¢
WhildHOY 8 PEHE B S EERI5§ a?‘i ulf Yibragiopiip aoqgfdanpe with an embodiment o
comepndsemriavensibhyp; [ 34] Fig. 3 ill ust r ates the

co rison_of. 18 fl n

o bl P37 ¥ pftia! O BRERS Rl bl en R g BuBumsgpnism

i nslﬁv&gllnfl&vlih the speed of a fluid fI owing into a

pr OP@Fbefﬂus@IfateQ tﬁ%acro%gﬂﬁg(l)n Y E%%g OWatfRud"ﬂo&/in iU }fr@peller of the

[ ustr ari son of st an
pr @g% Blfoé“qeﬂﬁ’%lﬁl Be ﬂpWeCOélﬁpbmﬁ%mSabﬂWnﬂﬁ Fﬂ&]é Wl.tlhthe speed of a

dﬁﬂhl@&]oi)h@g\lfhtd) A pfd ller]of%ﬂﬁrélﬁlﬂﬁp@ﬂide@ REGSHY fow b ol @ﬂechamsm
t he

b ti d
it S PR i onsOF S R PR Tack S RLiFe St e changed
i Ny txispepdp é dedtid slesvisindfig.e/;and hul | vi brat i on in

accey. dgnﬁ&st%%?j Eﬂ)nﬁﬁg@&{ &Ecrgnstg{a ﬂrF&u NEREBF the splpt}hrowded with

i nvent i on an Vi ew o
shihg ﬂwmnnér@brrmﬁhmwﬁh@wruw 1D Wish Cw&mames&ﬂr% hessrofithe bare

Fi @a11:3nal 38] Fig. 7 illustrates the conparison of the

speed of .a fluid flowing into a propeller of the ship

pr ol 1%l 68 iklstrates Hie OMPRIiERTediec iy fiPOmes Hoh ShiR Pﬁ‘?‘@ded with
5 ketflowt dduspeechadisnasHow it Fig Bnviilg effedtive hoRepP@drl Elthe bare hull.
of a bare hull provided with no flow control

mechanism [39] Fig. 8 illustrates the anount of

caBiest mdagbud?rﬂgmglmg the/hbhventlollr:mi ch ar e48har;ged
eeds of, the I.d shown 1N Flg..../¢(, . L o .
H&E%‘% Sf-e8 W@d%%é? fhe PreseRt 1p¥HYO] 1“&%’%%‘%5‘}1@ it detail with
I [ méaremfe to e &homppatydng dledingst h t he flow control
or PR R ko AR SRy S o
conmar)wgg prasfure fdsiscancy @nct]!‘wlé Bibotion iphcaohdanst wpth an embodiment of
Ior @i‘é 'pge%gnt%ééhubﬁeaﬁd 9. eANb el argﬁ%@ﬁﬂblﬁﬁ‘vm\m t}hé‘shﬁs Brovided

effective horsepower of the_ bare hull
Wlth the flow control mechamsm shown in Fig. 5

In the present embodiment, an upper fin 102 is located between a second station and
a fourth station in the length direction (X-axis direction) of a ship 100, and at a height
H1 between 30% and 60% of a design draft from the bottom 108 of the ship in the
height direction (Z-axis direction) of the ship 100. The upper fin 102 is inclined at an
angle D1 of 10 to 30 degrees with respect to a design draught (or base) line.

A lower fin 104 is located between the second station and the fourth station in the
length direction (X-axis direction) of the ship 100, and at a height H2 between 10%
and 20% of the design draft from the bottom 108 of the ship in the height direction
(Z-axis direction) of the ship 100. The upper fin 104 is inclined at an angle D2 of 20 to
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and a liquid state is changed to a gaseous state.



[49] The upper fin 102, the Lower fin 104, and the
additional fin 106 are forned in a rectangul ar,

wa e@pezdial or triangular shape, and they mayPCEKB2G0MO04227

[52]

[53]

[54]

[55]

[56]

same shape or different shapes. They are attached to
both sides of the ship in a symmetrical manner. [50]
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of attachédsfodh¢ thondi stegiontin Segh-axtyelingpiier andariadednat oheighie Whlch is
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of  the propel’l The 1 ncreased pressure in th g@
g) line. The
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| Frust e ee e sk ke 85 b ESR GBS or! & he Gl 108 in the 7

f | ovis digedtiohcara ipelopelatl &r argfle 6hz3 degrees Wlth respect to the design draught
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The results of the simulation test and a numerical analysis under the above conditions



ship provided with the flow gontrol nechani sm shown in
Fig. 5 with the speed of a fluid flowwng into a

w@ewperdesy of a bare hull provided with no fl oRCTYERRI0GI004227

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

mechanism Fig. 8 illustrates the anount of cavities
included in a unit volunme, which are changed by the
Spﬁe@lﬁoxolﬁntlﬂhgsfﬂtull@ shown in Fig. 7; Fig. 9
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Fi @dudediih ksdakabese tpi’b%elﬁ)@nﬂiodﬁﬁér@ @aln¥in Sesdakd Hitithk BRreQull.
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7( bre hitll. Aathe lsensadpreshiae ling epmeathas tly: stgfin at Rdsuy gleater Value

fl ONJIIIQ F%jgngolt E!ﬁ?b&%ﬁ thae, o\{/ftﬂ 4 &ft td 2{15019{ Q@%sglﬁjé a{ tfhe 6301nt is

i ndi cate l'ue col or and sky blue in a ran
t o2lgatsr mrfhmfe of the)presgAkerabrdimRrs han Bdhe gasepof efham kpll. Portions

f | @néraghd differénbebdrivedeihle@o icsek Mlgﬁf@ﬁlﬂl@xgr@& affingiehted by

and 10 lor in arange of 0.65 to 0.85 in Fig.
7(?}5‘9{1??@0&/%%?%?530 be seen that a portion in which the

vel tfcth¢ presfur¢ htethé kaar df the olaiprigdyy icpeases, the pressure functions as force to
push the ship toward the prow. Consequently, there is an effect of reducing pressure
resistance. If pressure resistance is decreased as described above, propulsive efficiency
of the ship can be improved. The results are shown in Fig. 10.
Figs. 10A and 10B illustrate effective horsepower of a ship. In Figs. 10A and 10B, a



the lower portion of the progeller is indicated by
green color in Fig. 7(a) is changed to orange color in

wWO-2@8/0¥03 , so that the velocity of the flui d PEIERR®?7/004227
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fast from0.7 to 0.9. [59] If the velocity of the
fluid flowng into the propeller becones fast as
dek@izohedagibmdicatesithe §leb®0f haubpda byrtichiexpriagichtkeeffédive

OGN I LR T RSBl e kpponimen
i namal cd@ekdine endi¢atescan axampée gfabe baredultal ue) on the
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in a courf terclockwi'se direction (a negative val ue
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in a 6 In FiLg.. 8, a yello ine (thin
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andlmacetdaoyd whh gregeeseht ineerftioni eibrdtionepused by esqanig gropeller can
a val in.ca f,the.present iren From.th .

bR e by BRF aBlenlsl S BHEI ATREALITEE biea P ILIE enyironment
i nefl areleglaidhpaskrngemican bo bbiameil and &gl cimbe fieed tgeugfthe Ha-
P][ﬁt%ﬁghelﬁ'ﬁ?%gdﬁg]fsﬁ\%e éfﬂé@néfbﬁtﬂ@slﬁﬁ.se of the bare hull.

) anou C he cavi'ties 1s decreased, vibration
due Whiletthe inyepfisa hag begnsshoxay anddlesqried e thagtnegt tojthe prgfprred em-
bebsinsientsioad] boatdeydtbsEby QBsCAITRNn e 40 ehapyaRRE kBinges and

is reduced in the case. of the present. enbadi nent th

R N bR L S I
comst@ivn Prdefised i@ the fudlowdng ¢lhienssur f ace of the ship
body. In Fig. 9, blue color corresponds to constant
pressure lines in the case of the present enbodi nent,
and bl ue col or corresponds to constant pressure |ines
in the case of the bare hull. As the constant pressure
| i ne approaches the stern, it has a greater val ue.

[63] FromFig. 9, it can be seen that, with respect to
a point, a pressure at the point is greater in the
case of the present enbodi nent than in the case of the
bare hull. Portions where the difference between the
two cases is significantly great are indicated by
circular dotted lines. [64] If the pressure at the
rear of the ship body increases, the pressure
functions as force to push the ship toward the prow.
Consequently, there is an effect of reducing pressure
resistance. |If pressure resistance is decreased as
descri bed above, propul sive efficiency of the ship can
be inmproved. The results are shown in Fig. 10. [65]
Figs. 10A and 10B illustrate effective horsepower of a
ship. In Figs. 10A and 10B, ahorizontal axis indicates
the speed of the ship, a vertical axis indicates

ef fective horsepower of the ship, a solid Iine

i ndi cates an exanpl e of the present enbodi nent, and a
dotted line indicates an exanple of the bare hull

[66] From Figs. 10A and 10B, it can be seen that in
order to nove forward the ship at a speed of about
15.5 knots, horsepower of 18000 PS is needed in the
case of the present enbodi ment, whereas horsepower of
19000 PS is needed in the case of the bare hull
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In other words, it could be geen that effective
hor sepower of about 5% was inproved. [67] In

waezweozacke with the present invention, vibratPGHKR2007/004227

caused by the ship propeller can be reduced by only
attaching sinple fins. Accordingly, a pleasant voyage
envi ronnent of crews and ers can be obtai ned
and fuel can be saved thﬁgzéiﬁﬁ e i mprovenent of

pr opul 8ifkRy &duiof hRBIEMiPH IR PRIV prb&8le Mbkhfed 44 hull vibration,
i nvention has been shown and descrl bed with respect to
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of P oS 38 Bhareiim ibol s o&lef Rk of PP e

di spos€kt few wertolandchustmsif atairor2, avhdrean thhiupperdinatiednwer fin and
in the :

200 of MF R0 fadlehiiGL Koo ARG B FOAREINDE Biddh Al thape.

t he heflghtlow |Cp@tmlurmﬁ:h@msmh>é ckiing, whpiging@d uppasrial, theu lgwer fin and

bei ng {8 %hdhﬁ@ﬁ‘al 3fn @Abh ﬁml £thRkndQ He0HER %o TGV thﬂ cmiaﬁfer%ngmg

withr tothe esi.gn drau or base) .lin 3]
The 1 BWTAbHE o S%eﬂ% ig angh qufg% Hﬁﬁiéth TAREP i (ﬁé% t0'3% of the
upper dhiplengthe | ower fin and the additional fin are

Shape. ACHFeARESH IR Bhv BhOREERUA R iR .

wherein the upper fin, the | ower f|n and the
additional fin each have a thickness of 20 mmto 100
mm a width ranging fromO0.1%to 0.5%of a ship

| ength, and a length ranging fromO0.3%to 3% of the
ship length. [5] A ship conprising the flow control
mechani sm described in claim1.



