WO 2006/ 096066 PCT/ N020061000073 1 A foreship
arrangenent for a vessel of the deplacenent type The
present invention relates to a new design of the
fwoesliosopf @ vessel of the displacement tyRe . \\NBh& 000073
specifically, the invention relates to an arrangenen {

as s disclosed in the preanble of independent claim

1. Ever since the start of oil activities in the North
Sea, all vessels engaged in mhrine operations have
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ation orce econes very |arge. These effects
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in front of the superstructure.

‘When this type of bow shape meets incoming waves, the submérged volume (later
referred to as "facing volume") increases very quickly, buoyancy increases as quickly
and the retardation force becomes very large. These effects intensify with increasing
wave height and increasing speed of the vessel into the wave direction.

Vessels with their superstructure and wheelhouse located on the weather deck

35

immediately aft of the collision bulkhead and having a hull shape as described above are
highly vulnerable to heavy weather damage.
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WO 2006/ 096066 PCT/ N02006/ 000073 2 The maxi num speed
at sea for these vessels is determned primarily by
the water Iine length, entry angles of the foreshi p

awd Hiogkopor tion of outwardly sloping framgdy, 06/000073
in the bow, and by available thrust forces fromt

propeller(s). Typical maximum speed in cal mwater | S
about 13-16 knots, and they will normally have a | oss
of speed of 5 about 3to 5 kBots in head sea. The
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Sat@ht hotS looss in behdcsea. {The sppad ldss in h@&d sehds 2 diresbresydbofitorkmnergy
ajask RS refBcBd N BYes SwiRtdH RSt %etab@dubn of@B&sLly to work.

Reduced resting tine and difficult worki ng conditions

increase the risk of accidents and injuries. To

r Bath dermg headlway, nepaetidulag irifead erpatd dunieg babkngheaitise, tie crew,
P Rivk gfeu‘\?fg‘éwterg Re%&dl willkpYle&darge a&e?e?&a%’hg bﬁlﬁ'eﬁaﬁlaﬁ&%

reﬁent ntion, an arra errent as disclo H’
cYrch motigns redueg thequaliyof gaelra?sanﬁoﬂs and RAYE Ay 8£?§ eftect o their
enapailly mewbsk. Medtided réstivgtitne aml diffeuli etorkfing tdndition$ inerease the

d&;@%@%&{ﬁmﬁlaga riee0 The design of the foreship

according to t |n'venti on is intended for
di spl acenent hulls in the speed range of up to about
b tedae 9r elirelinte e dAfbrembationed dratvbihdkb efitle pfiod de there is provided,

f, b
9025%% A e R e
[sdange @it qlwlvessel s that are engaged in marine
operatlons such as constructlon vessel s, pi pel ayi ng
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transversely syrrmetrl caI about the centre |line (CL) of
e dedd efoIéeﬁl fatedilink 188 inRéntidAgs fttntied fOE fi S&nieﬁt hulls

e dodsi St gﬁﬂ%ﬁ&%ﬂgﬁ%@g b iR Ty PP ka0
[sipegrtructuct preferablyormagged foovdnd dfpenidshinso The gew bawishapghs |
hﬁmﬁr VARRNAdINS Be B4R i VdseM thift 24 Eﬂfga & i¥ n%kia bﬁlﬁa&oﬁ& shétfas

Iev of t he, far castle t he t war

e eelt SPARSS ke Sobm o ieh daehb Bl
vesseledlivingshipsoeim back towards the centre |ine.
According to the invention, a new formof foreship has

B fersbl s Afiined tepeters S BoRo R PoR R B P g 85 e
kepsal. Thi ﬁ'ame lines of the hull increase in width from the base line (BL). The
bottom is flat or has a deadrise and merges into the bilge at a given bilge radius. From
the bilge up to a given height, the frame lines are slightly outwardly sloping. At the
level of the forecastle deck, the outwardly sloping line form is terminated and is run on
upwards as a curved line form back towards the centre line.

According to the invention, a new form of foreship has been developed which reduces
or eliminates the negative effects that the commonly known bow shapes have. The
foreship is designed to have slender water lines so that the submersion of the facing
volume takes place over a considerable period of time, which means that the vessel cuts
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foreship is designed to have slender water |lines so

that the subnersion of the facing volune takes place
over a consi derable period of tine, which neans that

t cuts WD 2006/ 096066 PCT/ N02006/ 00
&%ZMEQ%Q&%ve and the wave | aps over the bo qggﬁﬁpgﬁ@mmm
out to the side. Thus, the buoyancy force is

di stributed over tinme and the retardation forces are
substantially reduced Thi s 3ol uti on reduces

refl ctlon wayv e nates the slammn

e L B st o By e apf AR ke, e the
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detthe foréship, stem | i ne i s advant ageously bent forwards

to forma barrier in the formof a spray board to

prevent sea spray fromreachi na this deck. This neans

hullin theexpaplg 1s paexigrded 9p i amgathersdecle xA bhe weatherdeck,
t the stemiiing 6y ad¥etkgeolMiy Bt fir@arditoForth h Oxveier ﬁl@h&ﬁ)ﬁﬁ of a §Pay

t f VES.
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@ @Itktokdattits decdhih B8 cBde\E (HYi 1gHR wavel age speed at sea,

t hereby reduci ng power requirenent and consunption of

fuel. A reduction in the amount of or the elimnation

oFheqreadesigm phthe Srreshinewill resls in/Bdbllavdag posiivereffedtsiout by

Mar LBkerec SV i E@Qddﬂi@ﬁé{ “%Qﬁfgl%@ﬁgﬁev aﬁe%zp@ﬁb%?h% 68,
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ef f of. t.he new desi

£ he EEteDu RiutBE eI rEdeuiang ko pRBLOTER) tlr eoni p
desAgedugtien lnrthcsmwnrc of or2ke clithihatine of greewhter ort deckf
heavy weat her damage to the foreship because the

- enet st e oo 5 T SRR Potmipti 08 vl pPufie

Iedferth ebitie new dedign ofithefostshipct ure. | nproved wor ki ng
envi ronnent on board with regard to

- Apart from the advantages mentioned above, the new foreship design will result in:
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* A lower probability of heavy weather damage to the foreship because the reflection
of waves is reduced.

¢ The elimination of the possibility of heavy weather damage to the front bulkhead in
the superstructore.

¢ Improved working environment on board with regard to

o accelerations and retardations, thereby improving safety during navigation
and providing higher operability, especially in head sea.

o reduction of noise and vibrations because of gentle motions and reduced
slamming of the waves against the hull, thereby increasing comfort and
improving safety with a view to efficient utilisation of the crew's resting and
working time.

e Protection of mooring equipment that is usually located on the forecastle deck.
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S6usRAh{evi brations because of gentle notio

guce@ (rann1ng of the waves against the h@%FﬁRﬂmmmmmn
thereby increasing confort and inproving safety with
aviewto efficient utilisation of the crew s resting
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2006/ BBEHES S rff:} s 18 Peftger
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t o tolfiéeidy i Adbdeck equlipmendn itahis heswdllyexposed duiaéd dvedtheraid icing is
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to Wn weat her and icin prot ect ed,

f &r SHIofh fgreship plb theayay wp tq Qﬂeuda@}e W&@E‘R‘“’S““mncsﬁnl?le‘s‘ﬁ?@%amn

I N of dplchig dqtiptnahil at i on of de-icing equipnment. io In

the followng, a non-limting enbodi nent of the

arrangenent according to the invention is described

i oyinge? porplimiking embodiment of BietaFangerERiASEMTIIE §P the

Cih%ﬂuﬁﬁ $s desombed Bi More Hetgil ivth kefbi2ne 16 tideicdingpingihg thawings,
%Le of the foreship stemline. is Figure 2 is a

fron view of an extract of franme lines for the

foreship. Figure 3 shows the water line for the

frap@shiipa siddvibw GE R pfofilSofthPRi&shRGdnyEne/i ew of a hul |,

principally frombelow, wth the foreship designed

according to the invention. e 5 i s another

Jagurpdds 4 frentwiesnpih extrect phisirae gwaé@r teg forashiphul | i n

Figure 4, principally fromthe side. 25 Figure 6 is a

w of .the hull in Figure 4,

pbj#rt hﬁﬁg‘f’)"f’vﬁ??"gttﬁ#ﬁ%ef\% §EesRy ¢ he ol | owi ng

descrl ptl on and ! n the clains, unless otherw se
SRakE I Cper@ebivdiviat SIS principally from below, with the foreship

designed according to the invention.

- Figuore 5 is another perspective view of the basic shape of the hull in Figure 4,
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principaily from the side.

Figure 6 is a further perspective view of the hull in Figure 4, principally from the side.

Inthe following description and in the claims, unless otherwise specified, all disclosures

of direction are explained on the basis that the vessel is in a three-dimensional
coordinate system where the vessel's length direction, breadth direction and height
direction correspond respectively to the x-axis, y-axis and z-axis of the coordinate
system, wherein the x-axis and the y-axis are oriented in the horizontal plane whilst the
z-axis is oriented in the vertical plane. Furthermore, the forward direction of the ship
corresponds to the positive x-direction.

The new foreship, shown from the midship mark 2 of the vessel, has a slender and
distinctive bow shape. Fig. 1 shows the vessel's stem line 1, which starts at the base line
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of direction are explained on the basis that the
vessel is in a three-dinensional 30 coordi hate system
where the vessel's length direction, breadth direction

W0 bRl direction correspond respectivel %Ctr&(;zﬂ(%mooms
X-axis, y-axis and z-axis of the coordinate em

V\hereln the x-axis and the y-axis are oriented in the
hori zontal plane whilst the z-axis is oriented in the
vertical plane. Furthernmore, Yhe forward direction of

e shi co ond to the positive._x-direction
TGt P B e BB AR DCRBRP ﬂngaé‘@ﬂdqwﬁmz%fpw@s in
v Meﬂg;th dimstian &ldirchizm) wmpom&mghﬂy ahowe bewesipmpeter Mieg Tdwl.

ﬁtteﬁ%v oogi/’eog%&%%‘mgc%‘;ﬁ NO2006/ 00?)l nﬂ’mg gitbethiiind

pEae P

g?‘i?&“’ A e Begpe RaHEeclign) Hnillt feArbe SRR % &? fhe stem
\Mlmda Btadtmtageoudlydan fovandyrad id tarmihdted dsahgiop ofisprachdachs.
(x-direction) to a point B slightly above the design

water |ine, Tdw From pgoint B, the stemline 1 rjse
f (the frame lingsiof theforashimars designer] transveigely sPometica ahpwy the centre
bﬁﬁek(mr) @ds theivasséih Gﬁg‘m&gmmom the- fekiniecidrtes mo,):zoum, A0, 50tof the hull

a%%nt ag gdgh(nflts ﬁbléﬂ% %r war gDStéE r%lﬂ:?at ec}ﬁaﬂg fr%m CL
t i ’6‘?1"0%95 aial}te%’afthp wdirecting) from fb- |TFhﬁ @@msiln%srﬂ@ 20,3844 g0
athen degpk@ively hdrgdiaiahsbilgs Gl BRG] G4|GHhagiveh biigerdius.e

| P%gg&%ﬁgeﬁdﬁgg Ho 13t§ %goEf ?ig?l%f %Uﬁ‘ﬁp‘ﬁ)ﬁ%ﬁlﬁ f0r %T%O 40 50,
ptﬁswgverhf aretwandly shopingnendps tgembodimest shown in tbls ﬁg"re at
pa:rgmgrad QU dREeys, b3 2119 Ghgrea, 2l 38 depie8 a6d 5= BO depiléda relative to

he jrecti e ,
%‘ C%%r q{ %(ri“ fgté%giést Ve yE"}iEEP'ggg .@%W?Bﬁ%lﬂjp%é fégml%fom
G ter@inateding is ran gh vewards asgpecurvedifiasne lingform, tﬂﬂ@r bakge the’
apshtrd Bnd OL @deiﬁt?r FEIF2, B2or ﬁ@tther%wa@ in 4 h&y fgé]ﬂl%&ui'vlc AGSards the

spectiv

fho? e CEess e B ant o BSRRY B PSR B RES §pich e gpom
avfghevessd isflat it ogineectiond.= 19 degrees, a4 = 38
degrees and a5 = 30 degrees relative to 15 the centre

ne 0|nt E2,. E3, E out.war.dl y

lgbﬁe%h?% “afer i 5 angle spen i &Ye@a%ﬁﬁ’nﬁtﬁ}bﬁ?ﬂ&on
udiwatiols, wisiclafor theweatboflingambiltustrated io thiy figure sR0.30deghess, @nd
fich §RAhtafeduby s ﬁ;kw@eh aeeat%%ngbs dgg%ees Eéiat% t6 e tcBiffe line CL
uzf rc%g I'n r ent rve to centre

e lglsa%ftmf oL e of BT SBR[t can
al so be seen that the bottom of the vessel is flat at

Zﬁ%&fé i‘tsesﬁlﬁ%csh{ng he fore Rﬁbc%%%t% tﬁ ‘6@:2 é?leen% ent of thhe

entr seen | re
invention in erent perspectives, advantagcous y prowded w1th spray oar

~ The table below shows advantageous ratios between water lines, slenderness and hull

height for different ranges of water line length, where the water line Lwl is given in
metres and at a given draught Tdwl, and where the hull breadth Bwl is measured at the
zero intersection and at a given draught Tdwl.
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illustrated in
and whi ch advant ageously

i s between about 16 and 25 degrees relative to the

CHBLbE obd CL at the design water |ine Tdw
r QZ&Q%OE& 25 Figures

eauced o

r i ncreased sl ender ness.
6 show the foreship according to the illustrated
i nvention in different

enbodi nent of the
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25
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L-%gwé W 5 5 5l % g 10 119 LTand 102 13 1i53>§ 375“

Hdwm/BwM 0.5 0.8 0.7 0.55 0.455 Lw/HdwW 2 5.5 7.5
160 ' ] L .
Fhe udebr %he]a%o@lﬁwlelll&%gec? Iaub%]ﬁ)r rﬂfé%y‘gsn %Ei\%tr 'hir?ggg%trl g&dglg%L&rPfésults

t he %lvnvvater_ I eng }l@g@ ]

ot ok slenderenkey lipss, inpreased waier Heslengih apd @y slishdy patwgrdiy
askbping hyll ot frghé lines (aialefl=6d)y sl oping hull or frane
lines (small flare). 5 The abbreviations, which are

used in this application, and in particular in the

ap 8% abbrevigiioas, yhed foothis enpligtions prdvintpagisylar indhy above
10 BW : Breadth

Drableghdve {tat folibveing @sfirGifonsait er | i ne)
neasured at a given draught Tdw Lw: Water |ine
| engt h neasured at a given draught Tdw ; in other

wor ds FdstlaiDrawghhst e desigiheatetlingér ged vol une. 15

Bwl: Breadth measured at a given draught Tdwl

Lwl: Water line length measured at a given draught Tdwl; in other words fotal
length of the submerged volume.

Htdwl: Hull height measured from Tdwl up to the top of the spray board.

For the illustrated and described exemplary embodiment, it may be specified that Tdwl
= 6 metres, Lwl = 81.1 metres, Bwl = 18.5 metres and Htdwl = 14.8 metres. The spray
board 5 advantageously has a vertical height of 1 metre, so that the height measured
from Tdwl to the transition to the spray board is thus 13.8 metres.




Htdw : Hull height nmeasured from Tdwl up to the top of

the spray board. For the illustrated and descri bed

exenpl ary errbodi ment, it nay be specified that Tdw =
w = 81.1 netres, BW = 18.5 netr

6W6%66§§602d_8 nmetres. The spray 20 board 5 %TMOOGIOUOOB

advant ageously has a vertical height of 1 netre, so

that the height measured from Tdw to the transition

to the spray board is thus 1378 netres. WD 2006/ 096066

PCT/ NQ2006/ 00007 7 Patentcl ai ms1l1 s A
forégﬂfﬁ—%f¥aﬁ§eﬁé%%—géﬁ—a vessel of the displacenent
type, which foreship consists of the part of the ship
in front of the vessel's mdship mark (2) and which
vessel has a transversely symmetrical hull shape
about its centre line (CL) and a substantially

5 ¢ anfoegshipomahgdpeni fooa mesked lobthe idisplackasdng typevewhéch foreskip consists of
( tebpaks of GRALBOH EohSR the %s&%d&lﬁ masit @hid Whick q‘éssé? basa

the vessel tdrns su ant]al | at1.0

t GrpFyErsely;s ?lﬁl Bé£@e@ Qut it ﬁen(rﬁiﬂaﬂﬁ%f)@na ad\?‘es ?J@n)

f comveatiomahbey fqnnlhebw itstdefi) water kime (Tdwel), dlocieteritddan that the
d %‘@hﬂfhe (VR4 %He \lek&FWGn-EQ%S}anngll baIE\? qg]%&éﬂstgtthc ship length

cordi lgtoc aracterlse

10 | %C“(O&? cgatve W?ﬁ“onﬁfoff\f%fﬁﬁnéml%%‘nﬂt FHaher Jeskp %ﬁe”%"rf?
veskelihs(Tdade |ine (3) rises and has a substantially

i ncreasing curvature in the forward direction of the
vsssel to the transition point (B), and that the stem
l¥rne (1) fromthe point (B) continues to rise, but

wirhé arpangeinsit atdordihg t claihin Ml chasdetefigedin thaaths senelive (1)) stahidg
afrbfﬂaar lgwgll ﬂo“;r‘rftt(APﬁ tlﬁg vetsgéﬁi B’agé ﬁ&é {32) ﬁpets'a%]ﬁ!lsl aysugsrt%{ﬁi?}{:by

or. nore

S Do sing] i valPIE 4R (8 AR of ghey 55l i the ransition point (B)
c gt thastths iteie Giné a)tﬁlaﬁim éiﬂtf(By chpianek tb Dike, Buf WIS subStdhtially

]; %igﬂr]h% oF \/\%‘f“a%g‘? A al 0| ﬁffec%lfg:f& J;he agsgéll%]pgn%gﬁlpygor&?en by

mﬁrmr@@n%zhtpmomp)@fupw@om( board (5). 25 4.
20 The arrangenment according to any one of the preceding
céai ms, characterised in that the

St
wn

The arrangement according to claim 2, characterised in that a spray board (5) extends
out from the upper point (C), the stem line (1) being bent sharply forward at said point
(C) and being terminated at the top of the spray board (5).
25
4,
The arrangement according to any one of the preceding claims, characterised in that the
vessel's flare angles in the foreship, and above the design water line (Tdwl) are in the
range of 9 — 45 degrees relative to the height direction of the vessel.
30
5.
The arrangement according to any one of the preceding claims, characterised in that the
vessel's stem angles between the transition point (B) and the upper point (C) increase
from O degrees at the transition point (B) to 55 degrees at the uppcr point (C) relative to
35 the height direction of the vessel.
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vessel's flare angles in the foreship, and above the
design water line (TdwW) are in the range of 9 - 45
degrees relative to the height direction of the
VROIBcioo6dks D  The arrangenent according to %@%Nﬁ%%éﬁmm3
the preceding clains, characterised in that the
vessel's stem angl es between the transition point (B)
and the upper point (C increase fromO degrees at
the transition point (B) to %5 degrees at the upper
point (C) relative to 35 . the height direction of

t he vessel. WD 2006/ 096066 PCT/ N02006/ 000073 8 6.
The arrangement according to any one of the preceding

Cirhé dffang&hiait akbREngd6 dny Shel didtie prét@ding Olalnys, Sd@cRriodd ik figut the

b t fhe.desi er line.(T .gnd in_a plane, .
o St Al gt R b ST T, 8 B il iRl i

i Siejharizontal plapg@hecty pl@wdB igjthgrangs of E4-23 dageecs eelative to the centre
cedae). line (CL). 7. The arrangenment according to

any one of the preceding clains, characterised in that
the to frame lines (10, 20, 30, 40, 50) of the
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20 8. The arrangenent according to any one of clains

to 7, characterised by the followng ratios for a
water line length (LWM) in the range of 60-90 netres:

gement according to any one of claims 3 to 7/, characterised by the following

ratios for a water line length (Lwl) in the range of 60-90 metres: Bwl/Tdwl = 2,

Lwl/Bwl = 3, Lwl/Tdwl = 5, Htdwl/Bwl = 0.5 and Lwl/Htdwl = 2.

9.

The arrangement according to any one of clairas 3 to 7, characterised by the following
ratios for a water line length (Lwl) in the range of 90-120 metres: Bwl/Tdwl =3,
Lwl/Bwl = 4.5, Lwl/Tdwl = 13, Htdwl/Bwl = 0.8 and Lwl/Htdwl = 5.5.

10.

The arrangement according to any one of claims 3 to 7, characterised by the following
ratios for a water line length (Lwl) in the range of 120-150 metres: Bwl/Tdwl = 3.5,
Lwl/Bwl =5, Lwl/Tdwl = 17, Hidwl/Bwl = 0.7 and Lwl/Htdwl =7.5.




Iw/BM =3, Lw/Tdw =5, Hdw/BM = 0.5 and
LW /HdwM = 2. 25 9. The arrangenent according to any
one of clainms 3 to 7, characterised by the foll ow ng
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arrangenent according to any gne of clains 3 to 7,
characterised by the follown ratios for a water
line ength (LW ) in the range of 120-150 netres:
Bw, Tdwm = 3.5, LwyBW =5, Lw/Tdw = 17, Htdw /Bw
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1Gp5. 12. The arrangenent according to any one of
cI ims 3 to 7, characterised by the follown ratios
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characterised by the following ratios for a water
| ie length (LW ) in the range of 210 netres and
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a&atips for 3 pialer b Jensth Hewi in the Fasge pf Y Ormeeires and above: BwlrTdwl =5,
Lwl/Bwl = 10, Lwl/Tdwl = 23, Htdwl/Bwl = 5 and Lwl/Htdwl = 15.

14.
The arrangement as illustrated in the attached figures.




