Fl oat for sea wave energy conversion plant The
follow ng invention relates to floats for the capture
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t hereof. Sources of clean energy are beconi ng of

I ncreasing inportance in order to reduce the current
dependency on iI fuels‘anu'thelr_e%g ﬁ;'on climate
change. At presén - S staot | shed as
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exploitable renewabl e energy is that of the seas. any
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consi derable. Certain types of conversion plants use
floats or buoyant pontoons as their neans for
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| edeptricity generatedchydhere cenedinsonsidenablout put . By way of
background information to the invention disclosed
herein, the energy conponent contained within a
t y(betrta'at tyses af venversios photy vex flvas orduioyabh penteens ab thels picags for
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bet ween heave and swell. To date, accepted teaching

states that the maxi mum energy that can theoretically
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clia@rthy pkiRGpal components. These are known as heave and swell. The more

familiar heave component is that responsible for lifting and lowering buoyant articles
placed in the waves while the swell is the more hidden component, being that
associated with the elliptical motion of water currents within the wave itself. (It is
this latter component that makes the bather’s body sway to and fro when standing on

the seabed.) The available energy is divided about equally between heave and swell.

To date, accepted teaching states that the maximum energy that can theoretically be

captured by a float is limited to the 50% component associated with the heave energy
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performance of the float woul d be enhanced. The
present invention provides a float for use in
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Preferably the frontal extension is in the form of a fin attached to or integral to the
body of the float so forming the upwardly inclined surface and the rearward extension

is a similar fin so forming the downwardly inclined surface.

Preferably, the front fin is positioned in height relative to the central body of the float
taking into account the local prevailing wave conditions in which the float is to
operate, such as to optimise the energy capture for the said conditions. In one
example, pertaining to one particular type or profile of sea wave, the positioning of

the fin may be such that in calm conditions all or substantially all of the operative

sai d float conpr PET/EE20@/003769



operate, such as to optim se the energy capture for
the said conditions. In one exanple, pertaining to one
weoaondrioazdoar type or profile of sea wave, the PCT/GB2006/003769
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float, manifested in a tendency of the front edge of the float to attempt to rise relative

to its centre. Similarly some degree of torque will also be experienced resulting from
the action of the waves acting upon the rearward extension. In this case, the torque

30  will be in the opposite sense.

In a preferred embodiment of the invention, the length of the float, by which is meant

its dimension in the direction of travel of the wave, is so selected in combination with
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According to a feature of the invention, swivel means are provided enabling the float
to turn into the prevailing direction of the waves. Such means may comprise a ball
race arrangement incorporated within the body of the float enabling it to swivel

30 relative to the pole conveying its thrust to the energy conversion means, or the swivel
means may be provided within the pole itself of the energy conversion mechanism. In
any of these cases, experimentation has shown that the float turns nicely into the

prevailing wave direction so self optimising energy capture and conversion.



to turn into the prevailing direction of the waves.
Such neans may conprise a ball race arrangenent
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now escrl bed with reference to
acwhldpanw ng drawi ngs in which: - Fig. 1 shovvs t he
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Fig. 4 shows torque forces acting upon the frontal and rearward float extensions and
Fig. 5 shows the float incorporating an internal reinforcement member.
Fig 6 shows a float incorporating swivel means

Fig 7 shows a float designed to reduce frontal wave impact forces.

Referring to fig 1, a sea wave is shown travelling across the page from lefi to right at
10. The heave component of the wave, being that responsible for lifting a buoyant
object placed therein, is shown by the vector arrow at 11. The hidden swell
component is shown by the arrow 12. The stored mechanical energy within the wave

is divided approximately 50/50 between the two components.



Fig. 4 shows torque forces acting upon the frontal and
rearward float extensions and Fig. 5 shows the fl oat
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shows a float incorporating swivel neans Fig 7 shows a

fl oat designed to reduce frontal wave inpact force
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Egv%g fhe fr Xg ﬁope 19 of the wave impacting upon the front surface 16 of the float
and the upwardly inclined fin 17. The fin traps this front resulting in an upwards
component of thrust from this action as shown in the vector diagram at 21. As the
main portion of the wave surrounds the float as shown in fig 3b, the natural buoyancy
of the float causes it to rise, ensuring that the advancing front continues to be trapped
by the fin 17. This ensures that as much component of vertical thrust as is possible is

extracted from the said front portion of the wave.
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A key issue affecting the viability of any wave energy converter using floats is their
ability to survive. Referring to figure 5, a float of the invention is shown at 26 in

30 fibre materials or even steel plate. The member extends, as shown, upwardly into the
frontal fin17 through the central body 28 and down into the rearwards fin 18. A pole
29 communicating thrust from the float to a wave energy conversion mechanism

shown at 30. By this means the remforcmg member serves not only to hold rigid the



However, as can be seen, each of the torque forces

acts in opposite senses, the front torque force
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a material extent, the overall lift experienced thereby.
30 The contour, in terms of the slope and start position of the front surface relative to the
main body, and similarly for the rear surface, may be pre-selected according to the

local wave conditions to optimise the energy capture.

Numerous variations will be apparent to those skilled in the art.



A net hod of reducing the frontal pressure of waves
against the float is now shown with reference to Fig
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waves upon objects placed in the sea can be col ossal.
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5. The float of any one of the preceding claims, wherein said leading part is
25  formed by a projection extending from said body and attached to said body at said

bottom of said leading surface.

6. The float of any one of the preceding claims, wherein said top of said leading
edge extends above a top of said central body.

30
7. The float of any one of the preceding claims, wherein said trailing part is

formed integrally with said central body.



2. The float of claim1l, wherein said | eading surface
is inclined at an average angle of between 10 and 50
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13.  The float of any one of the preceding claims, wherein the distance of the float
from the bottom of the leading edge to the top of the trailing edge, the lengths of the
leading and trailing surfaces, the widths of the central body, leading and trailing
surfaces and the angles of inclination of the leading and trailing surfaces from the
horizontal are such that on passing of a typical wave the moments of force around an
attachment position of said central body acting on the leading and trailing surfaces are

substantially opposite in direction and of a magnitude within 25% of each other.

14. The float of any of the preceding claims in which the ratio of the horizontal length
of the front surface to the horizontal length of the float -in the direction of travel of

the wave acting upon it- is approximately one half.
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extends from m dway or | ower down said central body
and/or said trailing surface extends substantially
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towses.d float for transferring up/down novenent of
said float to a conponent of an energy conversion
system

21.  The float and member of claim 19, wherein said member includes rotatable

means for allowing rotation of a part to which said float is attached relative to another

part thereby to allow passive alignment of said float to oncoming waves.

22. A float and member of claim 19 and an energy conversion means for

converting said transferred up/down movement of said member into electricity.

23.  The float, member and energy conversion means of claim 22, wherein said

member is rotatable relative to said energy conversion means.
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20. The float and nenber of claim 19, wherein said
float and nenber are rotationally attached thereby to
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| ocal prevailing wave conditions in which the float is
to operate, such as to optim se the energy capture for
t 8. saiTtle onadi tlhian33, 26 or 27, wherein the rearward fin is positioned so as to

depend downwards from the rear underside of the float.

29.  The float of any one of claims 25-28, wherein the length of the float, by which
is meant its dimension in the direction of travel of the wave, is so selected in
combination with the respective surface areas and angles of the frontal and rearward

fins, that the overall torque acting upon the float is kept to a minimum.
30.  The float of any one of claims 25-29, wherein the front and rearward fins and

the central body portion of the float are manufactured from a single piece construction

such as maybe obtained from a single part mould or the like.
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