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Air cavity vessel The invention relates to a vesse
conprising a hull wth a stern, bow and bottom an air

wa@27t36269r mred at t he bottom of the hull and cPOPNLZI0NGS0242

a cavity top surface, a front wall and a front section
| ocat ed nearest to the bow, and an air inlet |ocated
inthe air cavity. Such a vessel is known from patent
NL9301476. In this publication a vessel is described
having an air cavity fornmed at the bottom of the hul
iAdE eaviiiyivepsehi r is injected. In view of reduced
friction between the layer of air in the cavity and
the water flowi ng past the hull, the resistance of the
vessdlheiisventoh cdded e amekdch gomprifingh hakhwiithgsstangdbavw aed bottom,
econom ¢ opul si on. The known vessel has the
AN SHE Y g)g@efl Ahhe pptieny,of g Rpllpnd cormprisiiery cavltmpewface a
Wb%[‘wtaﬁ %n% APt Yfelisk locht%d 'r'éo@[gst(f@ tﬁ%o% Wﬂi LR aifd¥ €Slocated in the
on the ocean, the air Is not progerly contained
mncmhﬁyalr cavity. Hereby the air cavity does not
functjon well . ausi a hi ance
vesssnehaiSutis STa Mt AR EF ot BT lict i ngseet i
RIEQRPBLS hng it air SadilelLehed & RO 6T tHRfhullNBoRVIASIEA is
i nvention to provide a vessel with an air cavity,
wivbdbd Ve gty olhgduagd ductaekatwepsi the lqupb@ﬁeémt inébe capfiliygind the water
?Polwe?é Pas’? th%%h he‘[\fl% (%eski) ar}rch % er%lsvzegsl?l ?scr(ezg% el I‘%él tmg f1161 savings
QAdRidrse e@namr@y@pdl@ﬂ‘oherh@kndiﬁf a3k Gadthlc v Sigddeaka it can only
which is situated in the font section of the air
davped/ingdhd vateraVars therieewnrspict isersehon vpter spthsvveaces. on the
e . I
AP GRS pb! R o AEte MR R REDE RSBy e S docs no
deddtieatval], causinigat higlicrircsitare détHeecks] tfethnaleser il Ghvings and
rg to nove thﬁggh the air cavity, and especially
HF S SGPAE PRI ect i on. Hereby it prevents that the
vavesg; € Metfotd (?leéct &AM t¥eBRGNnPYR A0 ]) fS)roQIEHe a‘:’\‘;esy1 ikl dn air
cavity. This ensufes that when the ves accordi ng
mWGbLNﬂedtwnmﬂmssgs@dmﬁm1&ungpﬂmmﬂhséﬂnSQMﬁMa$a@mﬁ&dbgﬂw

mate or pce li ke wa e . the S ke
ﬁgly c a/ BiSFE%Dil}VISCS a

88§Fe 3FCOTRE DY Iieatign Whie f%ﬁr%cg?{“%

Ivfhv@fdeﬁ&d@&ddelﬁaﬁig DOlowkeh urfA¥ QMidhas s1t1§elﬂ&l May@f&leéécﬁeﬁ F the air
conpri ses turbul ence edge for creating turbul ence in

wavier arfd ab dmjarpa@tom e cevibbhigpendeccagexionde rpa thpydont wall

substantially in the direction of the stern. The effect of the wave deflector is that it in
use deflects the waves which try to move through the air cavity, and especially through
the front section. Hereby it prevents that the waves enter the air cavity and push air out
of the air cavity. This ensures that when the vessel according the invention is used in
water with a non flat surface water or ocean like waves, the air is kept in the air cavity.
Hereby the air cavity can function optimally.

In an embodiment of the invention, the wave deflector comprises a turbulence
edge for creating turbulence in water flowing past the turbulence edge. Due to the
turbulence created in the water flowing over the edge, the water is prevented from
flowing back over the lower surface of the wave deflector and from there in the front
section of the cavity. The cross section of the wave deflector may comprise in the

direction of the longitudinal axis of the vessel substantially a box shape. The turbulence
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turbul ence created in the water flow ng over the edge,
the water is prevented fromfl ow ng back over the

wo owen3ewr f ace of the wave defl ector and from PCENE2000V050242

the front section of the cavity. The cross section of

the wave defl ector may con‘prisezin the direction of

the longitudinal axis of the vessel substantially a

Rage sbRPe an The W fuagnceRdBRIMBY cloetimmesders @fovaded on the free
plurality of turbul ence creating nenbers provided on

tide of theavavegieflsetorhe wave deflector. In an enbodi nent

of 1 I?l’? qu grﬁﬁ&liim%ﬁf:@fr tﬂé Ogss{;lrh%c&ﬂﬁgnt% %ﬁltltlﬂﬁl W8 Wave deflector

defl ector conprises a water si Ich'in useisiIn
conpasds awithr siékd which i usehie fire contidn evithi witamnae Wiedrsieele distance
the water side and the | ower surface of the air cavity
IPSTVERST Wk igT Haape! ti},e EOW sgHace R dhetis srYjtyibetigen Pogwd 1,5 m,
VRl :prém){bl AR TREFoR W AR cﬁhgﬂméa%fgﬂt 1 A bR& from the
cavity top surface and in a direction perpendicular to
tchatyclapistisfadecmd s p fdared icarpebrpemdionkv &0 dhefch et @p smeyce and the

conmpr,i ses a thickness measured in the,direction .
SOVR Gy SRS p Py Hp kg itsd 4T diEion Perpendicular
g4l B}%tc@{ﬂfft}h &lpl MrBec?ofsuBstintialif®, PI €5 xRl cbabBp0,25 0,04, oPHI. The
H . The height H rmay be bétween the 2 and 4 m

hegheHAblay bg beiwegndha hend hint lprederebli? magndiibe Huekneent2 may be
he Q 1 referably 1m In an enbodi nent of
:bﬁg)vegiég%egﬂg%%g’rsg%lh%efeﬁ%ﬁ}f ?\Iﬁe’énti on the wave defl ector

conpih 8€8mdodihicst ofHlg ecReichcaordReand iregfitonvht Gy ey fsrtbr
froma common apex point at a first distance D from
CREIPHERN,2 firssgsiee nd 8isgeond cags whish cxlvad SwabhgopBPA@PEt Paint at a

A ) . |
B A
fditamco D2t finem way/ovd eflielc tc@ond dstaacpD2iid lavger éfahehbd fimndistance DI

e abiliity thereof to prevent that. a ve enters the
3‘? s e ;fgm“aﬁ the S ﬂsﬁwrﬁﬁ appyHye %fﬁ%t PB e %%w@?of to

?Meﬁ%@@w@%erm £XLSnY ﬁlﬁ%ﬁ&ﬁllpﬁhé YrohtseBon. The fist and

traight l1ne such that the directions of the first
aechnd edgesdnadepesndasudstpuisillyi ioaestratgbt eacsuch thwé theuhaetriommf the

I f bet 5.and 45 f bly 25...T o
Ardifd 0 & Etnee iy i PG Rantls R Been 5 and
1489 08 pecib@BE 5ot Phd i 2RO HFBAI RS XendUEdin bAd@in thBeegion
fist and second edges are curved and are part of a

pdiaaddte tesiomman apek@ofnt swih thatdhe Bsiond setont gdgesrppurved and
%geggagé%%a n%ari bg):lirc %Elrglteil_?ge %%t grllqc%e\égl%g&%tal Segfﬁr]l%gﬁ D2 may in relation
egrtiedicsRntength It b&raspsselo: 2dorMNGDINE.6INvention the
wave Ir(ii Srfl ler%%(t)(?i{nent of the vessel according the invention the wave deflector
comprises displacement means for moving the wave deflector relative to cavity top
surface. Hereby the positioning of the wave deflector can be adjusted to the specific
circumstances, like wave size and wave frequency. The displacement means may be
connected to a control system for controlling the positioning of the wave deflector. The
displacement means may be arranged to displace the wave deflector in the direction
substantially perpendicular to the cavity top surface and/or to displace the wave
deflector in the direction substantially along to the cavity top surface.

In an embodiment of the vessel according the invention the cavity top surface

comprises a first surface part which extends from the front side of a top cavity level
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conprises displacenent neans for noving the wave
deflector relative to cavity top surface. Hereby the

w@omrtidaamd ng of the wave defl ector can be adj uBCENL2007/050242

the specific circunstances, |ike wave size and wave
frequency. The displ acenment neans may be connected to
a control systemfor controlling the positioning of

tbWeardouR stdeh hed sistantiilg, shirsin)] &5 otz RaANErctByn 881 a second
arranged to displace the wave deflector in the

dhifecetnagniviy gl extandsi am yhoplést sumrcdartdpwiargs theesterag ¢ pottom

t g i t o I do :
FRANRUCIAAE (BB ks A fleAiRn o, SRS BLEBRION S etaiive 0
sl fi@tental diraioenbiasspeeitic fofm bofi hewassetopanefacdhazg gdsaive
invention the cavity top surface conprises a firs :
§#P?t£@éﬁ%al?liltmﬁ3@ﬁp 28radnG HbAY et %ﬁ@%@d@ i gt section
top ¢ayighyhdr %&%bﬁiﬁi’é@f g5t Q@sgélt e@:'f:@r_dﬁ'%dthé URIRASH, i Jo¥sel
parallel to the horizontal direction and a second

sumpases epassiomgasgitodicirendts/ ifg mwartshehith semprusef altmst garautlet for

towards the stern to. a ttomcavity |evel and under
Sogme T b wauig By BBty Meap S Wiy M7 By
@h okt he chitBidAQJak #ORT Ak déivRGhERB in thRiaf APRE,ithd Emission
formof the cavity top surface has a positive effect
@assehwilhpassithrpuglothk seqvatere Agiareduli aftilels gicrengiasion gassesrate
esﬁ!ﬁeétie lol é%/ cli nnit herofcgs%n{’ iR efetarili%n' r(;c[c] a i lejrqetrela?rknown s, scrubbin
endodar ment “6t T the VeSse §ccor%Png %héglnveﬁilon, Tre g
VIB$SEhb SOt ch sl £ $iS¢rab ngRs st v ibgeklal répilgtiseamse driving
whi ch conprise a first gas outlet for transporting )
APAABS VK COEBTipY dERserd eaoutiselog thodisthargs £ shq oipigsipp gas outside
S Y L ; A o
ahe i iy RS ARREEE &yt 0P o Tl Mle SRSk O] D mission
wht throahshe Arsoaghsdched sethnati @cby s vacr @3 tesedl chinclsoose
ng em ssi on .gasses are subjected to a.clea

thes dhe eplon pash FRSPAFEE Mskleithe yerilytp 9%%%16 ggrubbing

%%&Q)@vﬂ&the?ﬁiesenﬁg@l ?M&h@&@@ bEide ke MP8IvikyO ¥ R&Emple in the

strict environnenta egul ations. The driving neans

ey avoiisiis@vaurskle ovietndglas vasetl lagterfagr plates, fhir ssdraplgen etharbour,
the em ssion.gas outside the air cavity and second

o ey & e SO Rar arger HESH bR &Pgetsr °f he

en s PyYrotidmgtadh RHBRInkhBednk iSin APEaEGREE], AW hi€tan be removed
Her eby the user of the vessel can choose whether the

entidlyifomm it eavity s poing e thaFicgien bRievesh theoepssal pnd the water is
3 clgleag\e/(? hl?sehassgtrp%ks){%{vg ff%%tfo%ctile grraky\rpe isqgr{c]gtol%% V%ggef'?a{v?& vessel.
gas ‘dI'scharged ‘outsi'de the arr cavity, tor exanple tn

tThe ifve@tioimill inliht Subssqiicay par B B cwwb&hintdeeriMesis elfcradhice to the
certain places, for exanple in a harbour, is not
AFFBWEAY IS [HUEShYPEEIE he eni ssi on gasses through the

%?Qvﬁts%ws a schematically side view in cross section of an embodiment of the
vessel according the invention, and

Fig. 1b shows a schematically bottom view of the vessel of fig. 1.

Fig. 2 shows a schematically bottom view of the vessel of fig. 1 provided with an
adjustable wave deflector,

Fig. 3 shows a schematically bottom view of the vessel of fig. 1 provided with an
adjustable wave deflector,

Fig. 4 shows a schematically bottom view of a vessel according the invention, provided

with more than one air cavities, and
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By providing air renoving neans to an air cavity
vessel, the air can be renoved rapidly fromthe air

wa@2:7t36268y doi ng so, the friction between theP@BNEEI07/050242

and the water is increased. This has a positive effect
on the braking distance of a ves4sel cavity vessel. The
invention will in the subsequent” part be discussed in

a8t & dhowk ah chdbeinene @htRir (e cRAERONBREYArd ged thedipB She water of the
wherein: Fig. la shows a schematically side viewin

bplass taake PTIYHO SALCARS SHP HHf AHePRVityf t he vessel according
the invention, and Fig. Ib shows a schematically

bottom vi ew of the vessel of fig. 1. Fig. 2 shows a
scheffadure &lalayd boshbern\wenehdohert bétheassel 1 aa‘:cofrdiigg the invention.

provi ded with an adjustabl e wave defl ector, 3
S isSsl & EpBREET eélluiv BOPHRIv i @AV 2tsiea %é%ds% ongjtudinal axis

f&PgThﬁlngﬁ}’dugﬁ %‘é"zbrbx?e%déﬂi e hamo%tmylféct%f IRE tiQksverse

ows a schematically bottom view of a vessel
doedrah eight hess¢lny adidated, byphowirale 39wt hirrmavigy 6 aforroedat the

ir caviti ndFi 5 shows an e
Bk Bl 7 2BE ST iy 6 O DR o i ey o RaTpecot 1 At well 2
Rak hasint §ROKS 10/ TIRY frdl s&HoRMIONY 1dchic@ ntA8stab theQRW T YAn air
Figure 1 a and b show an enbodi nent of the vessel 1
E1300) 4 mqags 3heorinagted air et &Héowé@galthqfr@mmpeugﬂelé) tQ pieNife air to
Lg

%he i (éadny%;n eA Yve(%eglet?le((,:i‘rﬂ1 %lls %XI e délbﬁl% {ont agcrﬂ% p o nhe air cavity 6

Iaﬁd htZzOEﬂf[sﬁhcéjd)ﬂtﬁ@ tdvay. top B@ fice 2NSYRY & evdddiRElok erma@£ cbrﬁ%ctlon
vessel is indicated by the arrow 39. An air cavity

islepytwhich the wevasleflcsier 3 ivgonkegted o thafengyvall 8§let€yN?bVe

g
SRR S RGO S AA36 1 e B30 Lo BP0 i
ndaif ﬂsat wive delﬁlectbow whiclfreakikle sxippdsyfreabangoS5he aincadtyed

air | et located in the front sectiop 10 .t
pr OVi The Vv d?fieqtfﬁe" sy Rox viﬁwden osaSFU OB Icttenge pdse 29

rinalad defelibRo treant niteEAn W QfwHififinlst ffb@)é'ﬂaé’t e

and at a distance of the cavity top surface 27.
warbeledef ¢deet28r Ofe kids ofitheovave clefleatorsy ﬂ:emmﬂtdiowhr smfath é2 of the

FReRy TR 6L hR ke s TR o e e ROk Sl p o e
iwhvt Ref16teeLhdsQnthRkndR 815 hRafur&d fdthd dfrt@RnPefRnditulf to the
the wave deflector 9, which free side extends freely
seyigsoprsndacs 7. dhe iﬁpg, sige 14 of the wave deflector 9 has a first edge 15 and
an opposite second edge 16, which edged 15 and 16 extend from a common apex point
17 to a first and second point 18 and 19. The common apex point 17 is located at a first
distance DI from the bow 7 and the first and second points 18 and 19 are located at a
second distance D2 from the bow 7. The vessel length is indicated by L. L may be
between 100 and 300 meters. The width of the vessel may be between 20 and 50 meters
and the height between 15 and 30 meters. The first and second edged 1.5 and 16 extend
from and in the region of the common apex point 17 such that the edges 15 and 16 are
curved and are part of a parabolic curve. From there the edges 15 and 16 each extend
further in a substantially straight line, wherein said straight lines of the edges 15 and 16

are positioned to each other under an angle o of 25°. The first and second points 18 and

19 intersect with the bottom edges 24 of the bottom 3.
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The wave deflector 9 has a box shaped in cross
section. The turbul ence edge 29 of the wave defl ector

w®2mrea2es turbul ence in water which in use flPEBENDZBT/050242

the turbul ence edge 29. One side of the wave defl ector
9 fornms the | ower surface 12 of 5_the air cavity 6 and
the other side fornms the water side 11 of the wave

def | agit GfonPwall D8 hway Beigkf HE oF QibsBntiaisy R nidhre ki@SsrediZiom the
nmeasured in the direction perpendicular to the cavity
captsepsadeccy anite the digecypryperpandigulare theasauity an wetase 27.

N Ry e
hidd tomari§ds adirsanaosd emhthirdsurficeiBirtadtd 31 And TheTtedfimmsurface part

apex point 17 is located at a first_dista D fraom
BHextsei Fomrhe frgt 74 44 togieissae difier el agal b osthg hegzontal
ARt A FhedeBhd éﬁ%&%wﬁ 3_‘!'&%&5& frofhé FRTSERR AW 30-towards the
The vessel length is’indicated by L. L may be between

5@0n andd300 angledrlf 1THeaelaiige o thé hotemnid sgettiomafhdehird surface

bet ween, 2 nd 50 neters.and t hei ght, bet ween ;15 and

Rt carats B B s rLERatdT i lhedfiah§ Sy e p 2
X t7e AdlatfVe QB IRNbrizBnthh@irdcBi8h. OMeQin gl 782 GRNTIRG RRKVRAIRE 4° and
17 such that the edges 15 and 16 are cuifved and are

pg8ft of a parabolic curve. Fromthere the edges 15 and
16 egch ext urther.in a.substantial.ly .straight .
P e IR AESK T il S pridel e ishidN S Bl df R g 43 whieh

e @nBefebiod Aed ptapeBact® Bt Aedctubfide coditcaMPHE TBRfdrddng means
The first and second points 18 and 19 intersect with
tEOBBrIeSH Wageas opicint® whish poeangrstsd trrde pir sppplygicanodd and a
L T b S
pefape At pedithanirtsoppliienaay B5 wrettym swofidael BRifd cémenumdativty

top surface extends froma top cavity |evel 33 a
68&%?1% X @e% R e A §ysge€b%41 e second
B8R §BmSMr doAGS1sRActhes the eAidsid gasqg diszﬁh‘?%éd inShe first or second

surface part 30 extends fromthe front side 28 towards

tgaeowiat #P Bndi A0 Prreahibedn g tranepdrtedi thionglathedirstegas iootiet 49 enters

he .second surface .pa 3 extends fromthe first. .
Iy S Bar et RS hloviule SRS oo [IE G BRaig Rl gin
Qhrodetbtheliraduitles hil inbige IRy diz@itgle. di rection. The third
surface part 32 extends fromthe second surface part

31 t dvgwreld showes deensssl eifaerl paavidedyvehian 2djpstablervedvatdelector 9'.
e 5 B S D TO S o ol L 006
eflhissd 10Nh@assEIriodue dizgladerhatit Mgaf® 2% Sorftprisehdl £kt drive member 50
which moves the free side 14 of the wave deflector 9' relative to the cavity top surface
27. The free side 14' is pivotable around a pivot axis 38 extending in the transverse
direction (39 of fig. 1b). The displacement means 23 are by a communication
connection 40 connected to control means 37 for controlling the positioning of the
wave deflector 9'.

Figure 3 shows the vessel of fig. 1 provided with an adjustable wave deflector 9".
In this case the wave deflector 9" is displaceable in the direction substantially along the
cavity top surface 27. The common apex point 17" and the fist and second point 18"
and 19" function as displaceable hinging points which allow adjusting of the wave

deflector 9". The wave deflector 9" can be adjusted such that tie common apex point
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are connected to a screw propeller 46 by an actuation
connection 45. The driving neans 43 conprises a first

w@am7082bet 49 which is connected to the air SPQEPNL2007/050242

nmeans 35 and a second gas outlet 50 which di scharges
the em ssion gas in the free air. The driving nmeans 43
and the air supply neans 35 areﬁby a second and third

qgnmadispladet Om tHeQiReGdd OMthd ToranddiASl ax@&sIeat indelayed by arrow 40.
connected to a second control ﬁ;tem 44. The second

dhmetyohe Sigsd distange D 3kl be pdjugiiét Hay displaceapgng & agkiagpelsbyj assecond
4 "
STERRRREE 54 LadchSs Lchth R0 RE NP3 i L o s By sgges 15
aud l16't cﬁﬂoeediﬁlﬂﬁc&dtshﬁl it ths Hﬁ)@l&: w" Iiﬂaaijll&stéib aSI\lhI]ididatddlb@'vtBe arrows
the em ssion gas (in conb tion with air hr h the
A¢r Ty mayreltyp gnadrsigeent H%t% speopg isianes 321165 erﬁent of the
$HAWAA § ?%ﬁf%‘é mfanﬁ'lgv) FnR Jﬁéfw&%&em i !actﬂgtea@( YshidPh& fourth
wave deflector 9'. The wave | ector ses
aﬂiriSfpltrwdmeﬁt andaahs/hﬁih ar@located urmgietth@ald efitiged. d}heghsplacements

the v 1. The di nment ans 2
Bt IR P YT 42 i Sl RRE R RoVed: Herchned.
S' de Flfar@fl shé\gs Ws@el%f:élﬁﬁlthﬁe Rveh@ig fo‘(&leﬁ@vﬁﬂ"'ﬁore than one air
cavity t surface 27. The free side 14' is pivotable

spotipdl P S‘hv wessalxid @@mmmh{mlh 603 with hetont &0 bewsld7 and

X P{etg C;l Og nAg &19 bﬁla(():%llt 1%8 r?f @%enl}]ullc 2da|reS %61?%1% I’ég‘r} El{? n?@({] ﬁormed Each of

CR4iF cdvmf@am)s cihpfies a:xomster@lﬂlecmw tv&lﬁcmﬁlcbh@ﬁw gll @atures
t he vvave defl ector 9' Figure 3 shows the vessel of

fdilsg‘ osad ghayei Hescringaviicr OQaf%quatﬂnéd wakseangially paraldel tgeach other
{ ﬁd te%'ﬂl 51’1{1!31 fﬂaﬁ{g dﬁigc{t oﬁ%'fﬁ{e lgn%1h1§11rgall ﬁ}Bls QQf gg he Vle&el 101.

rec Pon substantially alon cavil
dihe fvagsel a)_?npr?shepxeﬁm’am;a baqs\exn rzcmnms alr/¢avaied. the fi st and

second poi nt 9" funct| s di.spl aceab]
hi ng%gﬁﬁwm élgvm% A CXus\eaags %@lt%g digying H’@a’?ﬁa are passed via
ded hRE I4g)’f thﬁ)ugh-{ﬁbewé{‘@f’ & Hebhiest @ﬁksg% oq! nB?E L{ﬁé @Jgnaust gases

such that ti € common apex pointl7" I's dlnt
diome ticisbip’ odicsch endion giroughi thabaltast waOprierso |ent¢rlogtt1®cb><byust

arrow 4 Her the first distance, DI w.l]. be... )
350 drigdhe IS R e B BUP R Tgtine Bliog g the caviy
G hoheevoR 'B’Qﬁaﬂs@é’an\ﬁvﬁé Gv'ﬁtelr $n iheeatiad tdnﬁ§ bé’ §1stdif&:té:li Jo &xay irddice

6. The fist and second g@%étba-t and can be

direprid cetviey éhwmﬁuth@mﬁ@ra na&sn@lqha sklesst gages through the
at arro

SO FhER Rt R LR e ThRLRS R bkl osp rocuee

ttlﬁkﬁpefrtnﬁﬂﬁte atittes 200O xRkt HasSes] Sichaldodif, Ind tdRbsI the gases prior to

di spl acenent is actuated by a third and fourth
entering into the cavity. The reduced témperature results in reduced corrosion of the
cavity.

It will be clear to the person skilled in the art that many modifications of the
embodiments of the present invention are possible without departing from the scope of

protection as defined in the accompanying claims.
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drive nmenber 5 1 and 52 which are |ocated inside the
air cavity 6. The displacenents indicated by the

W@eoomss2dD and 42 nay be perforned i ndependent PGT/NL2007/050242

conbi ned. Figure 4 shows a vessel according the

i nvention, provided wth nore thpn one air cavities
109. The vessel 101 conprises a ‘hull 102 with a stem
9% msbow 107 and bottom 103. At the bottom 103 of the
hul | 102 are four air cavities 106 forned. Each of the
air cavities 106 conprises a wave deflector 9 which

an ' . t &Gl a ] .
dovi (o | ool R ANITE) G SRAE R §7) shUTofthln 3) am i
eavity @) fiemedrnad thexdoanch (Spbsthantiil &2) andiconiphigingiarcacity @ip surface
of _the longitudinal axis 120 of the vessel 101. Th X
VeBsalroap K%Xgér@ A &os} sashign Q@B&%@Wd?e%ﬁat tg thg bow (7). and an air
%ﬂ&“ﬁ?ﬁﬁawﬁqngﬁ%ﬂthﬁyﬁ;g. 5, the exhaust gases from
t he Iving nmeans 43 areé passed via the duct 48
tcharacighsedhe thwt er i n t he bal | ast tanks 90, 91. By

ssin he exhaust ga r e.ship's diesel D
S TeT hrSagrns ey neltelor P ik Bygr S {17y whigh is
SANALSIn HAFES sédto (1B remviit &'avﬁl.?r(6pﬁiﬁleeft ANkt RE ffoRY hieleavity
not only an effective filling of the cavity is o
dethiusfred (B tand bxtendsdiom e fkenterall @8} sibstantidlhsin thadikestion of
Qﬁa&“%k?LeCted so as to reduce bacterial activity. It
vias Turthiernore found that passi ng the exhaust gases
t hrough the ballast water, an effective wet scrubbing

of saidegases,can be achi eved so as to reduce the
Bar t iVestchpecording & clpim { Heheagindig wayaddlectos (Rogyrises a

?ﬁgﬁﬁnc@%.et(%g&?%rg&g@ dig?o%?e?lcg il Rhtck ﬁo@ﬁlltg%'ag%id. tﬂgﬁlcl:%’lge edge

cavi u tenperature resuffts in re
¢ osion of the cavity. It will be clear to the
person skilled in the art that nany nodifications of
t he enbodi nents of the present invention are possible

Wi t herkdl @&%Mihé;% &t tﬁ@ﬁreé cImPHAERG th@R_r RS sections of the
defined 1n the acconpanying clains.CJains 1. Vesse

(Wiayve defigntorgPnan the Hurkdtioh)f the lohgitudsnad axis (B)),of w3l (1) are

a dtb Ihow%ﬁs) ag air cavity (6) forned at the bottom

EQBS afly 8 bR¥ShaR®Y) “and conprising a cavity top

surface (27), a front wall (28) and a front section

(10) | ocated nearest to the bow (7), and an air inlet

@8) [Mwesel aerording heanyi of thapicesdingylamisa mhieteay ths edve detlector (9)

tclagl‘i)rises a water side (11) which in use is in contact with water and the distance
between the water side (11) and the lower surface (12) of the air cavity (6) is between

0,5 and 1,5 m, and preferably 1 m.

5. Vessel according to any of the preceding claims, wherein the front wall (28)
comprises a height (Hi) measured from the cavity top surface (27) and in a direction
perpendicular to the cavity top surface (27) and the wave deflector (9) comprises a
thickness (H2) measured in the direction perpendicular to the cavity top surface (27) of

substantially 0,2 - 0,5, and preferably 0,25 - 0,4, of HI.

6.  Vessel according to any of the preceding claims, wherein the wave deflector (9)

comprises a first edge (15) and a second edge (16) which extend from a common apex
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the vessel (1) conprises a wave deflector (9) defining
a lower surface (12) which is situated in the font

waeewriiaed 10) of the air cavity (6) and at a dPGL/ADZV7/050242

fromnme cavity top surface (27) and extends fromthe
front wall (28) substantially in the direction of the
stern (5). 2. Vessel according to claiml1l, wherein the

\fwm (OBfat gEkQdisthe CONWFons &R bawt (aq b@ip%ﬂ@\%l}etﬂ)geﬁﬁl(seﬁid second
(0]

r creating turbulence in wate | owi ng past

ek (] eHbet agepeond sgfancg (D%&%lth%\m (B Wélcbée%?ih; dstance (D2) is
tléﬁgelp[[l%&l fP% %tﬁ{c wher ein the cross sections of
t efl ec Q"Z

wave “in the direction of the
| ongi tudi nal axis (20) of the vessel (1) are

substantially a bo - shap 4. \esse to an
df t &Syt é%fé’&ilﬂ% Qe slamg ?\R}?é‘?%ﬁerﬁsf Waou ?fg%eﬁ Bl ) extend

(sgﬂsteﬁf?ﬂﬁ&nhr§§§treﬁ%m&% rsuc?ﬂ @8t the YidctAk %htHerﬁr%d'sécdnﬂ edges (15,
cont act th er and the di stance between t

dioy ae(posill))neahid eableothommsrdes am fizgdea O BYtweén 611&1da45f and preferably

o sl sk kR gn s Ry P2 PheB3eblutihh g Sietonath 1)
%bﬁb%nd%@rﬁL&MemkwLmll (28) conprises a height
(H ) measured fromthe cavity to surface (27) and in

3. di rVessel @WOp@ng) endie elaims 6rod 7 heheraini thy fisiopmdseedndedges (15,16)
%%_é;’ld ?rom an Qﬁ eV reegg)%fagfa%ten he) coRMeH %Pse?cslﬂo?ntt(wa%iﬁ?r,}h: fhat the fist

measur e CETHP 8K perpen

@ay kécpnll ePeS |l 5,@6)Earé 2lve@hndatb phant bphtapole drcle.0, 5,
and preferably 0,25 - 0,4, of H. 6. Vessel according
to any of the preceding clains, wherein the wave

ef | ggl

G5t | S 1l afTPF AT ol AR, RSN 960 Gor o
@ofprisds dispédcamest rG&ink (23)dor tmbeingole vdye daflesipe ()irviatiye to cavity
to a fir t and second point (18,19) at a second

doRs % {P2) fromthe bow (7), which second distance

(D2) is larger than the first distance (D). 7. Vessel
according to claim6 wherein the fist and second edges

(105, Mepscdrtmnding tthgdtian®, ahdryinitine displaccaaphmehnn@3parcharranged to

t 5! t ep‘ggé r Crglﬁ‘gtgfc’@gfué&@eﬁh%lf{'fg{ 08 Sﬁ@?&%}%ﬂ&:ﬁ% E,o% Bt cavity

k@@ﬁgﬁ@g@e@ﬁnd 45, and preferably 25, and the first and
second distances (D and D2) in relation to the vessel
l ength (L)

11.  Vessel according to the claim 9 and 10, wherein the displacement means (23) are
arranged to displace the free side (14) in the direction substantially along to the cavity

top surface (27).

12. Vessel according to any of the preceding claims, wherein the cavity top surface
(27) comprises a first surface part (30) which extends from the front side (28) of a top
cavity level (33) towards the stern (5) and substantially parallel to the horizontal
direction and a second surface part which extends from the fist surface part (30)
towards the stern (5) to a bottom cavity level (34) and under an angle B1 of between

0,5° and 2,5°, preferably 1,5° relative to the horizontal direction.
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correspond to: 0,2 L <D2 - D <0,6 L. 8 Vesse
according to the clains 6 and 7, wherein the fist and

wae emonsh2edges (15, 16) extend fromand in the regi/an2007/050242

adj acent to the common apex point (17) such that the
fist and second edges (15, 16) arge curved and are part
of a parabolic circle. 9. Vessel” according to any of

tiBe preegedidogding & s, oﬂm@pl%bdfdlﬁé’lﬁamV @heeld ®eharinled)s) is
conprises displacenent neans for noving the wave

deaafeddn dhe frant seetjoat(il Yeofithe %lavﬁt\tlgy ®bp surface (27). 10.
Vessel according to claim9, wherein the displacenent

nmeans (23) are arranged to displace the wave defl ector

(19) iViesdchecadirdiegtd aty &ubspmnetduag tlginpe mheredh thalvasset @) comprises
the cavity top. surface ( 11. Vessel ac ordlng to
CHESSI3hPeo e 1V1%f‘é‘F3éﬁsr(4%)h"éh181il EQINBE &aéa%let (49) for
(ARdpoRlidy his@BReEs hdticamlyanedtiifg iahs Ehifmd i) MA ty (6
theplrégnlgn sgbséantfaﬁby a?onggté:§%§'2a¢§ al V1Y()
surface (27). 12. Vessel accordlng to any of the

). 12 |
Ao o end eftanio Lifhg ov i Be b Vink PRt LA Eb @i second
the ol @50)?b1dtﬁe g%@ﬁargé oftht @GR da¥ oh@;iﬁ%'the( AB kai QWY &Rl a

the stern a stantially parallel to the
lyeqoingd @ntltaq)l Smtp@dﬂﬂbﬁ@r amrqilu@fdﬂ@ debcharge atde sarissioghgas through the

ten urface part (30) towards the
ﬁan g?n Oulag4§ QEV|ty | evel (34) and under an

angle bl of between 0,5 and 2,5, preferably 1,5
relative to the horizont al dlrectlon 13. Vesse

décoreriey (1) awr@flg fhaypfdhepicasling drwes, Wheeineths vessl
hﬁlphggs%org $anl 0518) ﬁcc%gﬁfg%g E%Jhrc%%&)rﬁg G008 d@ﬂ&% &%09) and

eralr cavity according to an
mlﬁmrd th”egmcdamtrm (16h arcepasitioned vessaltiallyl paraibatips eaﬁsnther and

eni ssi an uci ng. drivj ng nmeans (43) [

@6&%3 ﬁ%@tagmft iy gﬂttﬂaége%m dithq I%@;lﬂf al fﬂ%%rﬁ? igwgvessel-
em ssi on gas produced by the driving nmeans (43) into

the air cavity (6). 15. Vessel according to claim 14,

vifier 8icnsd hecotding ingnynddhs piedline daiprs, He \asebcanpriges a

outlet. (50). f e di schar of the
SRR s e PRI e el pf T8 e

(cAhpritial waen! dmatdctoled Rethsd sxahat ?@se@frohhtﬁe RBMBEItRN cBPMe are

t hrough t he first and second out 49 and 50).
led to the air cavity (6) via the ballast tanks (90, 91) through the ballast water.

18. Air cavity vessel according to claim 17, the combustion engine (43) comprising a

diesel engine.

19. Air cavity vessel according to claim 17 or 18, the exhaust gases reducing

bacterial activity in the ballast water.

20. Air cavity vessel according to claim 17, 18 or 19, the concentration of particulate
matter in the exhaust gases that exit from the ballast tanks being lower compared to the

particulate matter concentration of the exhaust gases before entering into the ballast
tank.



16. Vessel (101) according to any of the preceding
clains, wherein the vessel conprises nore than one air
wa@2wrtidesy (106) which conprise a wave def |l ect opCT/808)07/050242
and wherein the air cavities (106) are positioned
substantially parallel to each ?éher and extend
substantially in the direction of the |ongitudina
Al s Aidef)tyksdehgecorBselo. and 6f tNEsE@IdiRcaand] Wierk BOY
of the preceding clains, the vessel conprising a
dgApETeoN thhegihaust@asy exbmgdFup theshahastdanks peloyss dup the
( LS ter,
Rt nd B s Sl TR AR ™ e
conbustion engine are led to the air cavity (6) via
the ballast tanks (90, 91) through the ballast water.
18. Air cavity vessel according to claim17, the
combusti on engi ne (43) conprising a diesel engine. 19.
Air cavity vessel according to claim17 or 18, the
exhaust gases reducing bacterial activity in the
bal | ast water. 20. Air cavity vessel according to
claim17, 18 or 19, the concentration of particulate
matter in the exhaust gases that exit fromthe ball ast
tanks being | ower conpared to the particulate matter
concentration of the exhaust gases before entering
into the ballast tank.2 1. Air cavity vessel according
to any of the preceding clains, wherein the
tenperature of the exhaust gases exiting fromthe
bal | ast tanks is |lower than the tenperature of the
exhaust gases entering the ballast tanks.



