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PCT/ NO96/ 00279 _ VWAVE DAMPENER FOR FLOATI NG STRUCTURES
The invention relates to a waye danpener for floating structures, in
accordance with the preanble in claiml. 5 US- 5, 330, 293 descri bes
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During experlments w1th models, use was made of w ole honzontal plates suspended a

15 small distance below the model. Tt was proven that these plates gave very little effect.
They would nowhere near be able to justify the extra costs that would be incurred by
equipping the ship which plates of this kind. Nor indeed was the Petrojari built with
dampening plates of this kind. To equip the plates with openings would increase the
dampening effect a little, but would not be of any crucial significance. For a plate of

20 this kind to be effective it must be located at a depth of at least 40m, where the sea is
considerably calmer than on the surface. It is self-evident that this is far too expensive
to be profitable.

GB 2 200 082 teaches a similar dampening means, but here large ballast tanks are also

25 provided in connection with the dampener. These ballast tanks serve no purpose other
than to make the structure heavier, and thus have a marginal effect on the dampening of
the wave-induced motion of the platform.

US-3,224,401 teaches a platform equipped with two different types of dampeners. One

30 type comprises horizontal perforated plates located along horizontal struts. Experiments
with models carried out by the present applicant show that a dampener of this kind will
have some effect during motion at speeds of 7 to 8 metres per second. However, normal
speed of motion for a platform is in the range of between 1 and 4 metres per second. In
this range, the dampener according to this US patent will have very little effect. The

35 second type of dampener comprises passages through vertical struts. This dampener--—- - -
causes the platform to lose buoyancy; but otherwise has very marginal effect on the
dampening of motion. The dampeners according to US-3,224,401 are only suitable for
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15 US-3,921,408 teaches a device comprising vertical and horizontal beams located on the
outside of a structure that is to be protected. This device is first and foremost suitable
for dampening spray from waves, and will not have any effect in terms of dampening
wave-induced motion of a floating structure.

20 US-4,232,623 teaches a barge which is equipped with a plurality of openings in the side.
These opening will absorb wave spray, but will only slightly dampen wave-induced
motion, and this is because the extra water mass which the barge carries with it in the
hull causes the barge to become heavier. The device according to US-4,232,623 will
only be suitable in moderate seas since the barge has very little buoyancy.

25
SE-421 773 teaches a device for dampening the motion of the water surface in the
channel of ascent and descent for a submarine vessel. A chamber is provided around the
channel which communicates with the channel via a number of openings. In the
chamber there are also provided horizontal partition walls, in which openings are made.

30 The purpose of this is not to dampen the motion of the platform, but to dampen the
motion of the water surfacc in the channel of ascent and descent, i.e., to stop the so-
called geyser effect. |

DK 129 144 teaches a breakwater consisting of a horizontal grating and an inclined

35 grating. This device will be effective in preventing the spray of waves from breaking
over a jetty, for examplc. However, if it were to be mounted on a floating structure, it
would not be further conducive to dampening wave-induced motion.
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The invention will now be described in more detail with reference to the accompanying

drawings, wherein:

20
' Figure 1 shows in perspective a first preferred embodiment of a wave dampener
according to the invention, where the lower dampener has been distanced somewhat
from the upper dampener to make presentation clearer;

25 Figure 2 is a lateral sectional view of the dampener according to fig. 1;

Figures 2a-2e are plan view of the individual plate sections of the dampener according
to fig. 1;

30 Figure 3 is a lateral sectional view of the dampener according to fig. 1, with indicated
flow routes for the water;

Figure 4 shows in perspective a second preferred embodiment of a wave dampener
according to the invention, where the lower dampener has been distanced somewhat

35 from the upper dampener to make presentation clearer;

Figure 5 is a lateral sectional view of the dampener according to fig. 4;
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danpener, which in spite of its small size will danpen wave-i nduced
notion to a far greater extent t hangprevi ously known wave danpeners. 5
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Figure 1 SREhERES b8 e SERRRERL ciles 21,22 S ARIIOH R A%, T
danpend} top platecZioand thg botom [plate aﬁ,ethcne@m pmweteé opemings wespectivelied2andas been
di st anced 230 elddre positioned alternately in the top plate 21 and in the bottom plate 22, so
that alternate compartments 25 have an upwardly directed opening 27 and alternate’ |
compartments 25 have a downwardly directed opening 28. Openings 29 are also
provided in the partition walls 24. In the end wall 14 one opening 16 is provided. Flow
15 channels 17 are in this way defined in through either the openings 27 or 28, through the
compartments 25 and out through the openings 28 or 27, depending upon whether the
water moves upwards or downwards relative to the floating structure.

The lower dampener 13 is also double-walled and consists of a top plate 31 and a

20 bottom plate 32. The plates 31,32 are connected at their forward edges 33 via an end
wall 44 and via dividing walls 34 which extend vertically transverse to the longitudinal
extent of the plates 31,32. The lower dampener 13 also has a front wall 45.
Compartments 35 are defined between the plates 31,32 and the partition walls 34. In the
top plate 31 and the bottom plate 32 there are provided openings, respectively 37 and

25 38. These are located above alternate compartments 35 in the top plate 31 and in the
bottom plate 32, so that alternate compartments 35 have an upwardly directed opening
37 and a downwardly directed opening 38. The partition walls 34 are constructed
without openings. In the end wall 44 one opening 46 is provided. The front wall 45 is
equipped with openings 36 inside the compartments 35 which do not have upwardly and

30 downwardly directed openings 37, respectively 38. Flow channels 47 are in this way
defined in through the openings 36 and/or 37 or 38, through the compartments 35 and
out through the openings 46.

The openings 37 in the lower dampener 13 are located immediately above the openings
35 28 in the upper dampener 12, thereby forming a free passage through the lower
dampener 13 and into the compartments 25 of the upper dampener.
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doubl e-wal | ed structure, the upper danpener 12 having a 5 top plate 21 and

a bottomplate 22. The plates 21, 22 are connected at their forward
Fig. 2b shows the front wall 15 and 45 of the dampener, which may also consist of one

10 common plate. The openings 36 are also shown here.

Figure 2c shows the top plate 21 with openings 27. Figure 2d shows the bottom plate

22 of the upper dampener and the top plate 31 of the lower dampener, which most

expediently are made of one common plate. This plate is equipped with openings 28,37.
15 |

Figure 2e shows the bottom plate 32 of the lower dampener, which plate is equipped

with the openings 38.

Figure 3 illustrates the function of the dampener where the solid lines illustrate the
20  water flow through the openings 38, 37, 28, 27 and the openings 16 and 46 when the
floating structure moves downwards. When the floating structure moves vertically the
~ surrounding water will move vertically relative to the floating structure. The water will
be forced up through the openings 38 in the bottom plate 32 of the lower dampener 13,
throixgh the openings 37, through the openings 28 in the bottom plate 22 of the upper
25 dampener, horizontally through the openings 29 in the partition walls 24 and out
through the openings 27 in the top plate 21, and vice versa when the structure 11 moves
in the opposite direction. This flow route is designated channel 17.

In this way the water is forced to move in a labyrinth and is “held” by the dampener 10
30 for a certain period of time prior to being let through. Thus, more energy can be
recovered from the water which can be used to dampen the vertical motion of the
floating structure. It is essential that the openings through the dampener be adjusted to
an optirr_xal size. If the openings are too large the dampener will not be able to recover
‘sufficient energy from the water to be able to function effectively. If the openings are
35 too small the water will not be able to pass through the dampener. The same water will
| remain inside the dampener and quite simply follow the movements thereof, so that the
dampener will function as a solid structure of a weight equal to the weight of the
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20 break waves on the surface, so that these do not build up and imperil the structure or
wash over the deck. The dampener 12 does not necessarily need to be a closed
structure, but may also, for example, be formed by a horizontal plate equipped with
openings, from the outer edge of which plate there are provided a number of plates
which altcrnatingly project upwards at an angle and downwards in the direction of the
25 floating structure, in alignment with the openings. Thus, channels are formed between
the inclined plates and through the openings.

It should be stressed that both the dampener 12 and the dampener 13 can be used alone
with good effect. However, the best effect is achieved when the two dampeners are

30 used together, in the way which has been described in the preceding exemplary
embodiment. |

Figure 4 shows an alternative embodiment of the damper. The damper is here also as a
whole denoted with reference number 10. Likewise are all parts equivalent to parts in
35 the first embodiment of fig. 1- 3 denoted with the same reference numbers.
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with thel®ped quoggoned in the top plate 21 so that each compartments 25 have an upwardly
directed opening 27. The partition walls 24 are closed in this embodiment. The top
plate 21 and the bottom plate 22 have a curved plate part, respectively 21b and 22b, that

curves upwardly towards their forward edges 23, so that each compartment 25 forms a

—

curved tapering channel 47. The curve has preferably an elliptic form.

15
In the end wall 14 an opening 16 is provided. Flow channels 47 are in this way defined
in through the openings 27, through the compartments 25 and out through the openings
16, when the water moves downwards relative to the floating structure.

20 The lower dampener 13 is also double-walled and consists of a top plate 31 and a
bottom plate 32. The plates 31,32 are connected at their forward edges 33 via an end
wall 44 and via dividing walls 34 which extend vertically transverse to the longitudinal
extent of the plates 31,32. The lower dampener 13 also has a front wall 45.
Compartments 35 are defined between the plates 31,32 and the partition walls 34. The

25 top plate 31 is closed, as opposed to the first embodiment. The partition walls 34 are
constructed without openings. The top plate 31 and the bottom plate 32 have a curved
piate part, respectively 31b and 32b, that curves downwardly towards their forward
edges 33, so that each compartment 35 forms a curved tapering channel 47. The curve
has also here preferably an elliptic form.

30
If the dampener 13 is mounted to the side face of the floating structure 11 the bottom
plate 32 is provided with openings 38. These openings 38 are positioned in the bottom

_plate 32, so that each compartments 35 have a downwardly directed opening 38. In this
‘case the wall 44 is closed. If the dampener 13 is mounted as a skirt stretching below the

35 bottom of the structure 11, the end wall 44 is provided with openings 46. In this case

the bottom plate is closed.
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WO 97/ 207 28ructure 11 moves downwards, the water will be forced up through the openings 38 in

PCT/ NO96/ Of@ié B8ttom plate 32 of the lower dampener 13, and also from under the bottom ofthe
structure itsel fﬂznd the water th

erein, The opfimal size of {he openings
w111 nt orsteae 4 to he poIBRATyGRLS i P IBEER HE QReniies 4. IBBAPBIOWOL | on
of thelfl oididesignated dhdnne47. Due to the downwardly curved and tapering compartments 35,
the water will be ejected with high force sidewards and downwards. As for the first

embodiment, the sideward component of the thrust generates a large illusory damper,
and the downward component of the thrust generates a force acting opposite of the
movement of the structure.
20
When the structure is moving upwards, the water will be forced through the openings 27
in the top plate 21 into the compartments 25 and out through the openings 16. This
flowroute is designated channel 47. Due to the upwardly curved and tapering
compartments 25, the water will be ejected with high force sidewards and upwards. As
25  for the first cmbodiment, the sideward component of the thrust generates a large illusory
damper, and the upward component of the thrust generates a force acting opposite of the
movement of the structure. '

Although the best effect is achieved when the both the upper dampener and the lower
30 dampenerr is being used, it is also possible to use only one of the two on a floating
vessel.

The dampener according to the invention can be used to dampén wave-induced motion
on any conceivable floating structure, including ships, oil platforms and so forth. The

35 dampeners may be provided as single dampeners which extend approximately
horizontally along at least a part of the periphery of the vessel/structure, but several may
also be arranged one on top of the other from the keel/lowermost edge to the deck.



In order tqugdibehet he size of the openings closure neans nmeRCDNO6/08Z78ed
which can 5 wholly or partly close the openings. However, sone of
the water flows out through the openings 16 and produces a water jet

whi ch hel ps to generate resistance in th@ wat er agai nst the vertica
nmotions. T

broken |i ny‘éﬁgﬁ%%m‘{"ggﬁdo% q%ﬁf{xﬁﬁggggx-ﬂo{:%gxgg%ﬁ?ﬁ%@gst;e%&c/gﬁh ;I-E?oug h

t he opehilstgmalier wihedarhpenefs can e disttibuted more shallovdy ead neautheyr ds i t
wi |l displag te:ﬁg}arge mass of water which is immediately bel ow t he
structure. r ?y, this water mass flows freely in all directions

away fromthe structure 11. Wth the aid of the |ower 15 danpener 13,
however, sa A%;hﬁs%rpﬁﬁtdeofce Bording tthe TRventioh ih teeabb0é Berbdehrdesighatelie
roug

I
openi ngs 36, t he, chanpers 35 apd out through the openings.46. This
PP ow T out o dampenes. aesrsh P ARADBRHOTCIOE HiE e iion dbes, Rowevhp alspiist
danpener 12spR)l vdtéculliiness foil eniinple, osntterpladed i heschaanels 47 twhich expleitthe t o 20

break waves on the surfa Y0 0 ild up and inperil the
structure omegyulmﬁéﬁnﬂﬁﬁ‘"FH%%Qg%ﬁ&gﬁﬁge%%ﬁ%@%§§§12 does not necessarily

need to be a cl osed structure, but may al so, for exanple, be formed by
a horizontal plate equipped with openi ngs, fromthe outer edge of
whi ch plate there are provided a nunber of plates which altcrnatingly

proj ect upwards at an angle and downwards in the direction of the 25
floating structure, in alignment with the openings. Thus, channels are

formed between the inclined plates and through the openings. It
shoul d be stressed that both the danpener 12 and t he danpener 13 can be
used al one wi th good effect. However, the best effect is achieved when

the two danpeners are 30 wused together, in the way which has been
described in the precedi ng exenplary enbodi nent .



Figure 4 shows an alternative enbodi nent of the danper. The danper is here
al so as a whol e denoted with reference nunber 10. Likew se are all
parts equiVW%R7P0 parts in 35 the first enbodi nent of fi gPCTNOIERNS? ed
with the sane reference nunbers. WO 97/ 20729

PCT/ NO96/ 00279 10 ——————— 17 The
danper 10 according to fig. 4 also consists of two! \m co onents, an

upper pafaemerc 1o mRed a | ower -danpener 13. Eac uaﬂmgmlz and
t op

13 have a doubl e-wal | ed structure, the upper da
plate 21 and a bottom pl ate 22. The plates 21, 22 are connecfed* at
their forwdrd edges 23 via an end wall 14 and via 5 partition walls 24
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a curved taperi channe he curve_has preterably a liptic
form 15 Or towy %quﬂﬁan&mﬂ% fé’r?"cﬂi’éh??gfnif@ﬁ éwiﬁﬂa’g&wm ERH’@T%nneI s
47 are in fhatingSyudt@ei(ned in through the openings 27, through the
conpartments 25 and out through the openings 16, when the water noves
downwards relative to the floating structure.
15
2.

A device according to claim 1, characterised in that each channel (47) is defined by side
walls (34) which extend substantially parallel to one another, and an upper plate (21, 31)
and a lower plate.(22, 32) which converge so that the distance between the plates is less

20 at the end edges of the plates remote from the floating structure (11) than the end edges
close to the structure.

3.

25 A device according to claim 2, characterised in that several such channels (47) are
placed side by side in a row where the side walls (24, 34) form a partition wall between
pairs of channels, and that the upper and the lower plates (21, 22; 31,32) extend
continuously across several channels (47). '

30
4.
A device according to claim 2 or 3, characterised in that the dampener (13) is provided
in the form of a skirt which extends down below the bottom of the floating structure
(11) and that each channel comprises a front wall (45) close to the floating structure and
35 anend wall (44) remote from the floating structure, in which there is optionally
provided inlet (36) respectively outlet (46) openings.



20 The | ower danpen | 0 _doubl e-wal | ed and consists of a top plate
31 and a' bottom plate 32. The plates 31, 32 are connected '
forward edg\Q@’g@“\%’a ;gmmﬂ“"” 4 and via dividing wal @@%@g%
extend vertically tra A lml” ngi tHdi nal extent of the plates

31,32. The | ower danpener 13" al%oshas a front wall 45. Conpartnments 35
are defined getween the plates 31,32 and the partition walls 34. The 25

top plate 31 s closed,.as, opposed to.the fjirst enhodj.rent.. The partifj,Qn
wal 15 34" ar oA SevicRRRTRIin AT\ GLE RS SR 4 s GRErastRE e (ot she vepe? pige (S
bot t om pl at e ag@ tHecdlweven plate (32, at least iplpattearp@utvedrdesynsvdrd wetreatd thameds 32,
that curves ¢o r.dl hej . 33 '

compar tment DAL AVl GHVBED, bo Bt font U A ireor o TR Bur b et pelilEy
here pref &r ai46) dowmbdrdptic form 30 | f the danpener 13 is nounted to
the side face of the floating structure 11 the bottom plate 32 is

provi ded with openings 38. These openings 38 are positioned in the bottom
plate 32, so6that each conpartnments 35 have a downwardly directed opening

e A okt sl T o he e yeper U Bl o

as a skirt stretchin 0 . bottom o e structure

wal | 44 is pPBSﬂ?ng“%FPF%&@%%%M‘&P%”FW@M” to creple °E6‘h¢5ﬁ@3f et ;s
closed. 10 are curvélDupWard0ib) &t least in part, direct the flow out of the outlet openings (16)

PCT/ NO96/ 00279W 8 The

front wall 43P grqéqui pped with openings 36 inside each conpartnment 35. Flow

channels 47 are in this way defined in through the openings 36 or 38,
through the =4 conpartnments 35 and out through the openings 46.

A dev_ice according to any one of claims 1-4, characterised in. that the channel (47) has
15 anupwardly or downwardly directed inlet opening (27,28,37) which communicates with
the outlet opening (16,46).

8.

A device according to any one of claims 2, 3, 4 and 7, characterised in that the side
20  walls (24) of one or both channels (47) are equipped with openings (29) which extend

into an adjacent channel (47).

9.
A device according to claim 4, characterised in that some of the channels (47),

25 preferably every other adjacently located channel (47), are equipped with an inlet
opening (36) in the front wall (45), and that other channels (47), also preferably every
other channel (47), have a closed front wall (45), and that the channels (47) which have
a closed front wall (45) instead have an upwai'dly directed opening (37) in the upper
plate (31). '

30
10.

A device according to claim 9, characterised in that the channels (47) which comprise
an upwardly directed opening (37) also comprise a downwardly directed opening (32).

35 11 :

A dampening device for dampening the vertical motion component of a floating
structure, especially motion which is wave-induced, and optionally being used to break



5 1n this second enbodi nent there-is ng TIuid cormunl cati on between the

upper danper 12 and the Io m‘\ Figure 5 illustrates
t he functi¥@9%R0728e danpener acc m ﬁ ‘ n“ wher e t hePEBINQY6/00279
lines illustrate the water flow t Lt ® oberlings 38, 27. 16 and 46 when

the floating 10 structure noves dovvn ds or upwards. When the floating
structure noves vertically t he su unding water will nove vertically

relative t PGkt P;elg y‘@xe{]
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and t he downwar ener A g opp05| te

of the lrmswenﬁmt ereby fercingrthe wates from)a substammﬂn vm@alsixmuoup motioRpvi ng -
upvar ds,  igari@lis ahevm,atm?maw%n e s RERI TR 2t an at 1ol e, 0P

pl at e 21 I nt.o ge Co nment s_ 25 .ang out hrou en| 16. This

fl owoute F eﬂ% @ﬁ%%%qmﬂ?°n %“Elbt fiee \Béfségils (33}’ &ﬁd’af‘zﬂgerl ng

conpar tmentlﬁ:passagébethmaermmdghhbe&mpémd(m)lh high force sidewards and
upwards. As 25 for the first enbodi nent, the sideward conponent of the
thrust generates a large illusory danper, and the upward conponent of
the thrust1generates a force acting opposite of the novenent of the

structure. A damp engﬂt %c&rﬁﬁ)&i}%?aﬁf lfleEfxarh&engs‘é? xﬁﬁ?ﬂt%“%ﬁeh@r R¥daet he

upper darrpener an | ower anpenerr 1S ng _use I's al so

possi bl e t 8f trplates §2 ’03%) Whick ﬁé‘et‘%PE}'ﬁx'dn?tF]Uziﬂ"ﬁ@ma y and,q5¢ §paced apart
15 from one another, and that the passages (27,28) are made in the plates (21,22) and are

positioned such that they are not aligned with one another.

13. _
A dampening device according to claim 12, characterised in that between pairs of non-
20 aligned passages (27,28) in each respective plate (21,22) there is located a partition wall

(24) which extends between the plates (21,22) and which is equipped with passages
(29).

14.

25 A dampening device according to claim 13, characterised in that it is equipped with an
opening (16) which extends in a direction away from the floating structure (11).

15.
A device according to either one of claims 7 or 9 and any one of claims 11 to 14,

30 characterised in that the upwardly directed opening (37) leads into the opening (28) in
the wave dampener (12).

16.

A device according to any one of claims 1 to 15, characterised in that a means to recover
35 energy from the water flow, e.g., a water turbine, is located in the channel (47) or at the

inlet to or outlet from the channel (47).



The danpener wazemodzeng to the invention can be used to danpen = ed
noti on on any conceivable floating structure, including gﬁﬁ'ﬁq%@ﬁ%
platforns and so forth. The 35 danpeners may be provided as single
danpeners whi ch extend appfoxi mately 4§wizontally along at | east a
part of the periphery of the veSseI/struc1 e, but several my al so be
arranged one on top of the other fromthe keel/l owernost edge to the deck.
WD 97/ 20729

PCT/ NO96/ 00279 - 9 Lar ger
wave danpeners will be best suited for locating at the | owernost edge/keel,
whi | st .smal | er wave danpeners can be distributed nore shallowy and near
t he wat erli ne. 5 Al t hough the yi ce according to the invention_i#t he
abdve has been designated danpe?&|£’g1§pcond area of appl jca#fon for

t he invention does, however, also exi s™ Smal | wat eL=#8T bi nes, for

exanpl e, can be placed in the channels 47 whi ch esgfoit the eher gy iln
le=power . WO 97/ 20729

the water flow in order to produce el ectLis®
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conti nuousl Repgseveral channel's (47). 30 4. A 1.C
according t ?@le m3 or 3, characterised in that the darrpenerﬁ%gyl‘gm”

provi ded ~in the formof a skirt whi3fbextends down bel ow t he bottom of
the floating structure  (11) and that each channel conprises a front
wal | (45) close to the floating structure and 35 an end wall (44) renote
fromthe floating structure, in which there is optionally provi ded
inlet (36) respectively outlet (46) openings. WO 97/ 20729

PCT/ NO96/ 00279 5. . A device according to any one of clainms 1 -
4, characterised in that the upper plate (31) and the |l ower plate

(32), at least in part, are curved dowward to create channels (47)
that are curved downward, to, at least in part, direct the flow out of the
outl et openings 5 (46) downward. 6. A devi ce according to any
one of clainms 1 - 3, characterised in that the upper plate (21) and
the lower plate (22), at least in part, are curved upward to create
channels (47) that 10 are curved upward, to, at least in part, direct the
fl ow out of the outlet openings (16) upwar d. 7.
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A device according to any one of clains 1-4, characterised in that the
channel (47) has 15 an upwardly or downwardly directed inl epraeeioong?
(27, 28, 37wowi/zm2omruni cates with t he outl et opening (16, 46).
8. A devi ce according to any one of clains 2, 3, 4 and 7,
characterised in that the side 20 wal!us&(24) of one or both channels (47)
are equi pped with openings (29) which end I nto an adj acent channel
(47). 9. A device according to claim4, characterised in that
sonme of the channels (47), 25 preferably every other adjacently |ocated
channel (47), are equipped with an inlet opening (36) in the front
wall (45), and that other channels (47), also preferably every ot her
.~ channel (47), have a closed front wall (45), and that the channels (47)

whi ch have a closed front wall (45) instead have an upwardly directed
opening (37) in the upper plate_(31)., 30 10. A devi ce ’
according to claim9, characterisedjt |19. , the channels (47) which
conpri se an upwardly directed opem ng (37) al so conprise a dowsyardly
directed opening (32). 35 11. A danpeni ng device for dagg®m nglt he
vertical notion conponent of a floating struct ur e_-esPeci [
whi ch is wave-induced, and optionally being used_te=Br
97/ 20729 =
PCT/ NO96/ 00279




12 WavgR) diizebdde surface, where the danpener (12) is desimmgdotenor®

| ocated as an outwardly projecting skirt on the floating structure,
characterised in that it consists of several channel s (17) which all ow
wat er to pass through the danpener (12) during the vertical not i on

thereof in the water or when waves buffeg,d hereagainst, a nunber of first
5 passages (27,28) extending in a substantially vertical direction and

nmerging into a nunber of second passages (29) extending in an at | east
substantiall'y horizontal direction, and thereby forcing the water from
a substantially vertical direction of notion relative to the floating

structure, through the first passages (27,28), into an at | east

chiefly horizontal direction of notion fougl, t he second passages (29),
during a part of 10 the passage of the I hrough the danpener (12).

12. A danmpeni ng devi ce according to ctaim 11, characterised in that
t he danpener is nade of two plates (21,22) which extend approxi mately
hari zontally and are spaced gpart 15 from one another, and that the
passages (27,28) are made inf the plates (21,22) and are posi ti oned
such that they are not alignpd with one another. 13. A
danpeni ng device according tp claim 12, characterised in that between pairs
of non- 20 aligned passages] (27,28) in each respective plate (21,22) there
is located a partition wall (24) which extends between the plates
(21,22) and which is equi pped wi th passages - (29). 14. 25 A
danpeni ng devi ce according tp-%t1aim 13, characterised in that it is
equi pped with an openi ng (16) #hich extenlds in a directifon awgy from
the floating structure (11). ' -
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claims 11 to 1PCE char act™qrR
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(54) Title: WAVE DAMPENER FOR FLOATING STRUCTURES
(57) Abstract

A dampening device for dampening the ver-
tical wave-induced motion component of a ficat-
ing structure. The dampener projects in the form
of a skirt down below the bottom of the float-
ing structure (11) and consists of a plurality of
channels (47) which extend substantially horizon-
tally and converge from an inlet opening (27, 28,
36, 37, 38) to an outlet opening (16, 46) leading
away from the floating structure (11). When the
structure (11) moves downwards water is forced
from the underside through the channels (47) and
creates a jet effect which acts with dampening ef-
fect on the vertical motion of the structure. The
‘dampening device may also be made in form of an
outwardly projecting skirt on the floating structure
and consist of a plurality of channels (17), where
a number of first passages (27, 28) extend in a
substantially vertical direction and merge into a
number of second passages (29) which extend in
an at least substantially horizontal direction, and
thereby force the water from a substantially ver-
tical direction of motion, through the first pas-
sages (27, 28), into a horizontal direction of mo-
tion through the second passages (29) during a
pan of the passage through the dampener (12).
A combination of the two dampeners, in that the
dampener (12} is located immediately above the
dampener (13) is also possible.




