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Description

BACKGROUND OF THE INVENTION

[0001] This invention relates to structures for the sup-
port of turbines arranged to be immersed in a water cur-
rent and driven by the kinetic energy of the flow of water.

THE PRIOR ART

[0002] In our British Patents GB2256011B,
GB2311566B, GB2348250 and GB2394515B we have
disclosed constructions pertaining to water driveable tur-
bines; i.e. rotors supported within the water column of
the sea, river or an estuary so that the flow of water may
turn the rotor to produce either electricity or shaft power
for utilisation for a required purpose. It is known from
these documents how to use turbines for such purposes
and structures of various kinds to support such turbines
are also known
[0003] For example the European Patent Application
No EP 0708241 A3 illustrates the use of a square per-
manently submerged platform supported upon vertical
columns one to each corner of the platform. The columns
are mounted from the sea bed.. The platform mounts a
number of turbines that are housed totally beneath the
platform by way of supports which allow for positional
adjustment of the location of the turbines beneath the
platform.
[0004] As a further Example International Application
No WO 99/02853 disclosed the use of an elongate sup-
port submerged in a flow of water and carrying a plurality
of water wheels projecting above and below the elongate
support the latter being anchored by cables so that the
support is horizontal and crossways on to the flow of wa-
ter.
[0005] As a still further proposal of the prior art United
States Patent No 1,560,309 discloses a water current
motor assembly which is supportable by floats in a flow
of water or which rests upon the bed of a flow of water
which assembly includes a floor and walls defining a
channel through which the water is arranged to flow. Wa-
ter wheels are mounted between the walls and supported
from the floor. The channel is provided at each end with
a mouth having converging walls leading to a circular
inlets substantially corresponding in size to the diameter
of the water whose peripheries are above floor level for
water that is to flow via the channel through the water,
wheels. Each mouth is provided with a screen to prevent
weeds or debris from becoming entangled with the water
wheels.

OBJECTS OF THE INVENTION

[0006] An object of the invention is to provide support
structures, referred to herein as "False Sea beds" for the
specific purpose of supporting water current turbines (in
the sea, a river or an estuary as the case may be).

[0007] It is a particular object of the present invention
to provide structures capable of supporting one or more
water drivable turbine system(s) such have been already
described in our earlier British Patents GB 2311566 B
and GB 2348250.
[0008] However rotors of any known type capable of
being driven by flowing water in a manner by which they
can drive a generator for the production of electricity or
for some other useful application such as a pump or com-
pressor could be applied with this invention whereby a
further object of the invention is the provision of support
structures suitable for supporting for example rotor(s)
that may generally be of the following types:

• axial flow or propeller type (i.e., with rotor(s) which
rotate about an axis parallel to the direction of flow)

• cross-flow (or Darrieus type) (with rotor(s) which ro-
tate about an axis approximately normal to the di-
rection of flow)

• reciprocating hydrofoil (which reciprocates through
an arc cutting across the flow).

[0009] The turbine hydrofoils, of whichever kind, rotate
or reciprocate (as the case may be) entirely within the
water column of flowing currents, whether they be at sea,
in rivers or in estuaries, and which in various ways to be
described meet the aforementioned requirements. In oth-
er words the active components remain completely sub-
merged throughout their normal mode of operation.
[0010] A further important object of this invention is to
provide means by which the rotors and other moving
parts, such as the power train, can be raised clearly
above the surface of the water to permit safe and effective
access from a surface vessel for installation, mainte-
nance, repairs and replacement of said components.

TECHNICAL BACKGROUND TO UTILISATION OF 
THE INVENTION

[0011] When a turbine is used in such a way that it is
driven by a flow of water the extraction of energy from
the water flow causes reduction in the momentum of the
passing water which in turn produces large reaction forc-
es on the turbine which reaction forces manifest them-
selves primarily as a thrust force acting in the direction
of the flow and proportional to the numerical square of
the mean velocity through the rotor.
[0012] This phenomenon is a consequence of the laws
of physics, resulting from the transfer of momentum in
the flowing water to the moving turbine components, and
will occur regardless of the turbine rotor design. In all
cases the thrust on the rotor will be in direct proportion
to the product of the square of the mean velocity of water
flow through the rotor and of the swept area of the rotor.
In general, the more powerful and efficient the turbine
rotor, the greater the forces that need to be resisted, al-
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though under certain conditions, such as should there be
a "run away" caused by loss of load, large thrust forces
can be produced even when the turbine is not delivering
much, or any, usable power to the turbine shaft. This
situation is of course a direct consequence of the fact
that the forces needed to hold the rotor in position provide
reaction to the forces transmitted to the turbine rotor in
order to rotate it, which in turn give a measure of its effi-
cacy for the generation of shaft power.
[0013] Moreover any such turbine is additionally ex-
posed to numerous cyclic loads caused by phenomena
such as the effects of turbulence, passing waves, velocity
shear in the water column (i.e. variation in velocity with
depth) and vortex shedding, which will impose fluctuating
fatigue loadings on any support structure that need to be
allowed for in providing adequate structural integrity.
Therefore, an essential requirement for any such turbine
is for the rotor which extracts the energy to be held in
position by a structure with adequate reserves of strength
to resist the static and also the dynamic forces imposed
on the rotor.
[0014] Provision of such a structure is complicated by
a number of other general requirements, namely: that
the wake generated by the presence of the structure in
the water column shall not unduly interfere with the flow
through the rotor (or it would reduce the efficiency of the
rotor). Hence, for example, the structure needs to be con-
figured such that its wake ideally completely misses the
rotor; the structure should also be as economical as pos-
sible to manufacture in order to minimise the costs of the
system; there needs to be some practical and cost-ef-
fective method for installing the structure in a location
with strong currents; and there needs to be some prac-
tical and cost-effective-method for installing the turbine
rotor or rotors onto the structure and then for gaining
access to the rotor or rotors in order to maintain and when
necessary to replace or repair them.
[0015] Various more detailed considerations relate to
the provision of a support structure for water current tur-
bines, which are addressed by the present invention are
indicated as follows.
[0016] Firstly, it should be noted that the flow in the
water column at locations with high enough velocities to
be suitable for the use of energy capturing turbines varies
with depth such that the maximum velocity tends to be
near to the surface. Also, the currents low in the water
column, near the sea (or estuary or river) bed move much
more slowly. Moreover, any uneven natural features in
the sea, river or estuary bed will cause disruption of the
flow near the seabed and turbulence; the more uneven
and rougher the nature of the bed, the greater will be the
thickness of a slow moving and turbulent boundary layer.
[0017] Secondly, it should be noted that for efficient
and reliable extraction of kinetic energy from water cur-
rents, using a turbine rotor of the kind proposed, (which
may either be an axial flow or a cross-flow rotor, or pos-
sibly a reciprocating hydrofoil type of device), it is desir-
able for the water flow through said rotor or past any

moving hydrofoil to be as uniform in velocity across the
swept area as possible, to move as fast as possible and
to have as little turbulence as possible. In other words it
is desirable to have means to position the active rotor(s)
or hydrofoil(s) in the fastest and most uniform and turbu-
lence-free flows, avoiding the rotor cutting through any
boundary layer caused by flow over an uneven sea, river
or estuary bed. It is also essential to support any such
rotor(s) or hydrofoil(s) with a structure capable of resist-
ing the most extreme static and dynamic forces that will
be experienced with a high degree of reliability over an
operational period of many years.
[0018] Thirdly, an important further consideration is
that any device immersed in the currents in a water col-
umn (whether in the sea, a river or an estuary) will need
to be accessed occasionally for maintenance, repairs or
replacement. Underwater operations in fast flowing cur-
rents, whether by human personnel wearing diving equip-
ment or whether by remotely operated underwater vehi-
cles (ROVs), are extremely difficult as most such activi-
ties could only be undertaken at times when water flows
of less than about 0.5m/s occur, and in a good energetic
location for water current energy exploitation, the dura-
tion of periods with such low velocities is at best too short
to permit more than the most minor of underwater oper-
ations. As a result a problem to be addressed by this
invention is the provision of means for accessing com-
ponents needing maintenance or repair, in particular the
turbine rotor(s) and/or hydrofoils together with the me-
chanical drive train and generator which they activate,
by making it possible to raise said items above the sur-
face of the flowing water current so that access from a
surface vessel is possible and no underwater intervention
by divers or remotely operated submersible vehicles is
needed.
[0019] It is a particular object of the present invention
to provide structures capable of supporting one or more
water drivable turbine system(s) such have been already
20 described in our earlier British Patents GB 2311566
B and GB 2348250.
[0020] However rotors of any known type capable of
being driven by flowing water in a manner by which they
can drive a generator for the production of electricity or
for some other useful application such as a pump or com-
pressor could be applied with this invention whereby a
further object of the invention is the provision o fthe tur-
bine rotor(s) and/or hydrofoils together with the mechan-
ical drive train and generator which they activate, by mak-
ing it possible to raise said items above the surface of
the flowing water current so that access from a surface
vessel is possible and no underwater intervention by
divers or remotely submersible vehicles is needed.

STATEMENTS OF THE INVENTION

[0021] Broadly according to a first aspect of the inven-
tion there is provided a flowing-water drivable turbine sys-
tem, including a supporting structure including a deck or
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platform (1) with elongate edge regions locatable at an
elevated horizontal position with respect to the bed (SB)
of the flowing water by deck or platform support means
anchored to the bed (SB) of the flowing water with its
elongate edge regions extending transverse to the direc-
tion of the flowing water, the deck or platform serving to
mount an upstanding turbine assembly or a plurality of
turbine assemblies (3) in the flowing water for operational
co-operation with the flow of water, characterised in that
the deck or platform (1) is of a streamlined cross section
with the elongate edge regions thereof rounded, in that
the turbine assembly or turbines assemblies (3) is/are so
mountable to the deck or platform (1), in that the turbine
assembly or turbines assemblies and their associated
rotors are located totally above the upper surface of the
deck or platform (1), in that the deck or platform is so
horizontally positioned relative to the bed (SB) as to pro-
duce a space between the bed and the underside surface
of the deck or platform (1); and characterised in that the
space below the deck or platform (1) is substantially
blocked by an obstruction (X-X) in such manner that the
obstruction (X-X) leaves a small slot (12) between the
lower surface of the deck or platform (1) being such as
to enable a small proportion of the water flow to be bled
through slot (12) between the deck or platform and the
top of the aforementioned obstruction (X-X), the arrange-
ment being such as to prevent any turbulent boundary
layer created by the presence of the deck or platform
from being deflected over the top of the rectangular plan-
formed deck or platform (1), the arrangement being fur-
ther such that an increase in the mean water flow velocity
through the turbine rotors is obtained thereby improving
power output of the turbine(s) (3)
[0022] Conveniently means are provided for enabling
the deck or platform (1) to be separated from its support
means and displaced between its operational location at
which\it is\ secured to the support means anchored to
the sea bed (SB) and a second raised location adjacent
to the surface (WL) of the water whereby the turbine as-
sembly or turbines assemblies (30) associated with the
deck or platform (1) can at least reach the surface of the
water (WL)
[0023] In a further construction of the system at least
one additional deck or platform of streamlined cross-sec-
tion arranged in ’biplane’ or’ triplane’ form, the arrange-
ment being such as to improve the structural integrity of
the support structure and to provide surfaces parallel to
the surface of the first mentioned deck or platform either
at the level of the axes of the associated turbine or tur-
bines associated with the first mentioned deck or plat-
form, above the level of the said axes or a combination
of at and above the level of the said axes. These extra
surfaces may be added as a parallel surface to the main
supporting surface either at the level of the turbine rotor
axes or above the level of the turbine rotors or both of
these options.
[0024] Furthermore, said extra surfaces may prefera-
bly be smaller in chord and in thickness than the lower-

most supporting surface but they may also be equal sized
or larger
[0025] Preferably the first mentioned deck or platform
of streamlined cross section has an asymmetrical
streamlined cross section in which there is a greater con-
vexity on one surface compared with the other to the
extent that upper and lower surfaces are be convex, with
one more so than the other.
[0026] Conveniently provision is made to allow the rec-
tangular planformed deck or platform of streamlined
cross-section to be either released from its supports and
rise to the surface using buoyancy in a controlled manner
or to have some lift mechanism which may generally be
electrically or hydraulically activated, so that there is the
facility for the entire rectangular planformed deck or plat-
form of streamlined cross-section complete with the array
of turbines to reach the water surface so that the turbines
may be accessed for maintenance or repairs using sur-
face vessels.
[0027] Preferably, the rectangular planformed deck or
platform of streamlined cross-section has an asymmet-
rical streamlined cross section in which there is greater
convexity on one surface compared with the other, to the
extent that both surfaces (upper and lower may be con-
vex, one more so than the other) or one surface (upper
or lower) is convex and the other is either substantially
flat or concave. The effect of this will be to accelerate the
flow over the more convex surface in a manner designed
to reduce velocity shear through the rotor (velocity shear
is the tendency for water in the upper part of a current to
move faster than water nearer to the seabed.
[0028] In a further preferred arrangement the forma-
tion of said surfaces is such that the accelerated flow
over the more convex surface serves to enhance the per-
formance of the turbines in the case where the greater
convexity is in the upper surface.
[0029] When an asymmetrical streamlined cross-sec-
tion is used for the rectangular planformed deck or plat-
form in such a way that if the more convex side is down-
wards facing it will cause a down thrust as a result of lift
forces generated which will help to seat the platform more
securely on its supports or where the more convex sur-
face is upwards facing it will create an up thrust as a
result of lift forces which can help maintain the tension
and stability in a tension leg buoyant fixing arrangement.
[0030] Preferably the deck or platform provides a pla-
nar smooth surface of a generally rectangular platform,
(i.e. when viewed from directly above) with adequate
structural integrity as not to flex unduly, deployed like a
deck or bridge in the water column such that it forms a
floor to support one or more, generally a row of, turbines
the arrangement being such that the surface performs
like a "false seabed" having a smooth surface to enhance
the eveness of flow over it as compared with the water
flow over most real sea beds.
[0031] This surface can either be supported on weight
bearing struts like legs so that it sits on the bed of the
sea, river or estuary much like a table standing on a plu-
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rality of legs, or it can be buoyant and held in the water
column by a plurality of tensioned cables attached to the
bed of the sea, river or estuary using suitable ground
anchors much like a rectangular tension buoy tethered
to float low in the water column.
[0032] The planar smooth surface will generally be rec-
tangular in plan view and the longer dimension will be
sufficient to accommodate the overall width of however
many individual turbines may be attached to its upper
surface. Moreover the longer dimension will generally be
set normal to the direction of flow of the currents so that
the turbines which will be attached to its upper surface
are arranged laterally across the current with the opera-
tional profile of all the rotors normal to the flow so as to
intercept as much of the flow as possible. In effect the
structure will resemble a rectangular planform "wing"
suspended in the water column with a row of turbines
arranged above it.
[0033] The cross section or profile of the rectangular
surface or deck is to be streamlined for two reasons,
namely to minimise the drag it will experience from the
passing current and also to assist in orientating the flow
in such a way as to minimise turbulence in the flow pass-
ing over the top of the surface and through the rotors. In
order to provide a streamlined surface the leading and
trailing edges of the profile with respect to the flow of
water will be tapered either to a sharp edge or to a narrow
but rounded edge much like the leading edge of the wing
or an aircraft or the hydrovane of a submarine or ship
stabiliser. In some situations, where a tidal flow occurs
and the direction of the current reverses periodically (with
the ebb and flood of the tides), the surface will be sym-
metrical in cross section such that it exhibits low drag
whether the flow is in one direction or in the reverse di-
rection.
[0034] It is also possible to shape the planar smooth
rectangular surface or deck so as to enhance the velocity
of flow passing through the rotor(s) mounted above its
upper surface and to improve the uniformity of flow
through the rotors. In this way not only will the surface or
deck act as a structure to carry the turbine rotor(s) but it
will also be designed so as to improve the uniformity and
possibly the velocity of the flow through the rotor(s) which
will enhance their performance and efficiency compared
with operation in unmodified flow.
[0035] To achieve this flow enhancement, the cross
section of the rectangular planar surface or deck may (in
some but not all cases) also be asymmetrical or cam-
bered in cross section (i.e. convex on one side and pos-
sibly concave, flat or at least less convex on the other)
in such a way that it generates a lift force perpendicular
to the current much the same way as an airfoil or hydrofoil.
In the case where the surface is supported by legs or
struts, said asymmetry could be arranged so as to gen-
erate a vertically downward lift force to improve the en-
gagement of the legs with the sea, river or estuarial bed
but in the case where the surface or deck is buoyant and
held down by tensioned moorings, then the profile or

cross section would be asymmetrical so as to create a
vertically upwards acting lift force to increase the tension
in the supporting cables as the current increases and
thereby to stabilise the structure in the water column and
avoid it being displaced unduly by the thrust from the
current.
[0036] The support structure of the invention therefore
resembles a wing-like arrangement with turbines mount-
ed above it such that their rotor(s) or driven hydrofoils
are set in a horizontal row normal to the flow of the current.
Said wing may be symmetrical and streamlined and sup-
ported on a plurality of legs or struts, or it may be buoyant
and held by tensioned cables or members securely an-
chored to the bed of the sea, river or estuary.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] For a better understanding of the invention and
to show how to carry the same in effect reference will
now be made to the accompanying drawings in which:

Figure 1A is an isometric schematic view of a first
embodiment support structure for mounting turbines
drivable by flowing water with a row of turbines car-
ried thereby;

Figure 1B is and end view of the isometric view of
Figure 1A;

Figure 1C is a front view of the isometric view of
Figure 1A;

Figure 2A is an end view of a second embodiment
turbine support structure and associated turbines,
the Figure illustrating the support structure in a tur-
bines raised position;

Figure 2B is a front view of the embodiment of Figure
2A;

Figure 3A is an end view of a third embodiment tur-
bine support structure and associated turbines the
Figure illustrating the support structure in a turbines
operational position;

Figure 3B is a front view of the embodiment of Figure
3A;

Figure 3C is an end view of the third embodiment
turbine support structure and associated turbines the
Figure illustrating the support structure in a turbines
raised position;

Figure 3D is a front view of the embodiment of Figure
3C;

Figure 4A is an end view of a fourth embodiment
turbine support structure and associated turbines the
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Figure illustrating the support structure in a turbines
operational position;

Figure 4B is an end view of the fourth embodiment
turbine support structure and associated turbines the
Figure illustrating the support structure in a turbines
raised position;

Figure 5A and 5B are respectively front views of the
embodiment turbine support structure of Figures 4A
and 4B;

Figure 6A is an schematic isometric schematic view
of a further embodiment of a support structure for
mounting turbines drivable by flowing water with a
row of turbines carried thereby;

Figure 6B is a front view of the embodiment of Figure
6A when mounted from a sea bed;

Figure 7A is a schematic isometric schematic view
of a further embodiment of a support structure for
mounting turbines drivable by flowing water with a
row of turbines carried thereby;

Figure 7B is an end view of the embodiment of Figure
7A when mounted from a sea bed;

Figure 7C is a front view of the embodiment of Figure
7B;

Figure 8A is an isometric schematic view of an ad-
ditional embodiment of a support structure for mount-
ing turbines drivable by flowing water with a row of
turbines carried thereby;

Figure 8B is an end view of the embodiment of Figure
8A when mounted from a sea bed;

Figure 8C is a front view of the embodiment of Figure
8A;

Figure 9A schematically illustrates a further embod-
iment of a support structure for mounting turbines
drivable by flowing water with a row of turbines car-
ried thereby when the turbines are in an operational
position below water level;

Figure 9B schematically illustrates the embodiment
of Figure 9A when the turbines have been raised to
an position above water level;

Figures 10A, 10B and 10C schematically illustrates
water flows with respect to support structures incor-
porating the concepts of the invention.

DETAILED DESCRIPTION OF THE DRAWINGS

[0038] Referring now to Figures 1A, 1B and 1C these
Figures respectively show in schematic isometric, side
and end elevations respectively the major elements of a
first embodiment of a support structure incorporating the
concepts of the invention, namely a platform or deck 1
fixed in place by, for example, a plurality of legs 2 up-
standing from a river, estuary or sea bed SB and carrying
a number of water current driven turbines (3) arranged
in a row normal to the direction of flow DF of the current.
past the turbines. The Figures illustrate the use of four
axial flow turbines, 3 but some other number may be
used. Furthermore, various types of and different types
of turbine may be used as previously mentioned. In the
basic embodiment shown in Figure 1 the turbines 3 are
supported on individual cantilevered, streamlined sup-
porting struts 4 above discussed. In the Figures the di-
rection of water flows DF is indicated by the double ended
arrow so as to indicate bi-directional water flow possibil-
ities
[0039] Before actual consideration of the content of
the further Figures and the remaining Figures of the spec-
ification it is thought convenient to give an overview of
the general formation and development of the various
support structures illustrated and discussed in relation to
the Figures Thus regarding the embodiment of Figure
1A, 1B and 1C as a basic structure the development of
these basic concepts of the invention represented there-
by can involve additional features such as the following:-.
[0040] Providing a second set of planar horizontal
members between each turbine, parallel to and above a
main supporting surface or deck already described in
such a way that the structure resembles a biplane’s wing
arrangement; the second set of planar members will also
be streamlined and will generally (but not necessarily)
be of smaller cross-sectional dimensions than the main
wing-like supporting deck.
[0041] Providing means for making the supporting pla-
nar surface or deck buoyant (if it is not permanently buoy-
ant) such as by displacing water out therefrom using com-
pressed air and of providing means for releasing planar
surface or deck from the structural members attaching it
to the bed of the sea, river or estuary in such a way that
it can float to the surface in a controlled manner such that
the turbines on top of it emerge above the surface of the
sea or river or estuary and may then be easily accessed
from a surface vessel for servicing or maintenance.
[0042] Providing means for physically raising the sup-
porting planer surface or deck using suitable lifting de-
vices in the event that buoyancy is not used as the primary
method for causing it to float to the surface as described
in the previous paragraph.
[0043] Providing the optional means for completely de-
taching and subsequently reattaching the planar support-
ing surface complete with turbines from the members or
moorings attaching it to the bed of the sea, river or estu-
ary, in such a way that it can be floated and either raised
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onto a barge using a crane or towed as a floating vessel
to a shore-base for repairs or maintenance. A similar unit
could then be substituted and left in place to continue
generation of power.
[0044] Blocking the space below the supporting sur-
face so that water is partly inhibited from flowing beneath
it has the effect of further accelerating the flow of water
over the top of the planar surface and through the turbine
rotor(s) thereby enhancing the power gained by the sys-
tem. By blocking most of the space between the seabed
and the underside of the planar surface, but leaving a
relatively vertically narrow passage immediately below
the planar surface so as to allow a clean flow immediately
below it has the effect that any turbulent boundary layer
flowing above the sea, river or estuarial bed may be bled
under the planar surface through the aforementioned
space in order to keep the flow over the top as free of
turbulence as possible.
[0045] Providing an optional further streamlined planar
wing-like member that can be carried above the level of
the turbine(s), supported by streamlined vertical, or near
vertical struts, and having a similar rectangular planform
to the primary support member described before. This
arrangement would have a configuration much like a mul-
ti-engined biplane aircraft with the power units, turbines
in this case, arranged between the "wings". The afore-
mentioned second set of planar members deployed be-
tween the turbines may alternatively be replaced by the
aforementioned optional streamlined planar wing-like
member that can be carried above the level of the turbine
(s).
[0046] In the case where an optional further stream-
lined planar wing-like member is installed above the level
of the turbine(s), then a further row of turbines may be
installed above this second higher wing to provide two
rows of turbines.
[0047] In short there can be one, two or three stream-
lined planar surfaces arranged in a horizontal plane
across the flow of the current in a "monoplane", "biplane"
or "triplane" arrangement. The advantages and purpose
of a biplane or triplane arrangement are partly to improve
the structural strength and also partly to shape the
streamlined wing like members so that the flow through
the turbine rotor(s) is both rendered more uniform (i.e.
with less velocity shear across the vertical height of the
rotors) and in some cases may be accelerated so that
the supporting wings also effectively act as flow augmen-
tors which increase the energy flux through the given
cross-section of the rotor(s).
[0048] From the forgoing it will be appreciated that a
main aspect of this invention, is the use of a streamlined
planar surface or deck fixed in the water column so as
to carry a row of water current powered turbines arranged
across the direction of flow, such that the streamlined
planar surface acts as a structural support for the water
current turbine(s), it can also be made buoyant such that
it can float to the surface permitting access to the turbine
(s) arranged on its upper surface. The shape of the

streamlined planar surface is such that it improves the
uniformity of the flow through the turbine rotor(s) and may
in some cases increase the local velocity through the
rotor(s) so as to improve the energy capture for a given
area of rotor.
[0049] Referring now to Figures 2A and 2B illustrate a
side/end and front elevation how the platform or deck 1
such as shown in Figure 1 may be allowed to rise to the
surface, by making it buoyant and, for example, by paying
out cables, chains or ropes 5 from each corner, these
being securely attached to the foundation supports 2.
This process can be reversed by drawing the platform or
deck 1 down by winding in the cables, chains or ropes 5
until the deck 1 is back in contact with the seabed mount-
ed supports 2. An essential component of this embodi-
ment of the support structure is that the platform or deck
1 carrying the turbines 3 can be in some way allowed to
rise (or be lifted mechanically) to the surface to permit
access to the turbines for maintenance, repairs or re-
placement without the need for underwater intervention.
[0050] Figures 3A, 3B, 3C and 3D show in end/side
and front elevation an embodiment of a support structure
that can be regarded as a variation of the embodiment
of Figures 1A 1B and 1C variation where the deck of
platform 1 is maintained in a permanently buoyant state
and held in place both when submerged and when on
the surface by extendible tension moorings 5 attached
to suitable fixings 6, embedded or anchored in the sea
or river bed, which must be capable of resisting the uplift
forces involved.
[0051] Figures 4A, 4B and Figures 5A, 5B show (in
side elevation and in front elevation respectively) a fur-
ther embodiment of a support structure where instead of
using extendible flexible chains, cables or ropes, the plat-
form 1 is constrained to two, four (as illustrated) (or some
other plurality) of legs 7 which are embedded in the sea
or river bed SB and which extend above the surface level
WL of the water, in such a manner that the legs guide
the vertical movement of the platform or deck carrying
the turbine(s) by way of suitable sliding sleeves or other
fixings 8 capable of moving vertically with respect to the
legs 7 and constrained to follow said legs.
[0052] It can be seen that the upper part of the legs 7
(as shown in Figures 4A, 4B and 5A, 5B) that guide the
vertical movement of the platform or deck carrying the
turbines can optionally be narrowed to reduce their drag
in the current as shown (so the cross section of the upper
part of the leg viewed in plan resembles an ellipse). It
should also be noted that the legs are positioned between
the rotors of the turbines so that their wakes when the
current is flowing do not impinge on the rotors or at least
the interference between rotors and wakes is minimised.
This is the preferred arrangement as clearly indicated in
Figures 5A and 5B.
[0053] Referring now to Figures 6A and 6B that are
respectively an isometric view and an elevation viewed
from the direction of flow WF of the water of an arrange-
ment of the "biplane" type where a second wing-like plat-
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form or deck 9 is introduced between the turbines 3 at
the level of the centre line of the rotors 3A of the turbines
in order to improve the structural strength of the assem-
bly. This arrangement should be compared with the
"monoplane" arrangement of the isometric view in Figure
1A where the individual turbine rotors are mounted on
individual cantilevered support struts with no lateral brac-
ing.
[0054] Figures 7A illustrates an alternative "biplane"
arrangement where a second streamlined planar plat-
form 10 is installed immediately above the turbines on
extensions 11 to their vertical support struts 4. As has
been mentioned Figure 7A is an isometric perspective
while the Figures 7B and 7C respectively show an end/
side elevation and a front elevation as viewed from the
direction of flow WF of the current. This arrangement
serves to increase the structural strength of the entire
assembly and may permit it to span a greater distance
between its supports 2 so as to accommodate either a
greater number of turbines or larger sized turbines 3.
Moreover, the effect of the upwardly facing convex sur-
face of the lower supporting platform 1 and the down-
wardly facing convex surface of the upper platform 10
will be similar to that of a venturi (see the side elevation
view of Figure 7B) and will cause the flow through the
rotors to be accelerated compared with the flow further
upstream of the rotors. This will improve the energy cap-
tured per unit area of rotors, allowing smaller rotors to be
used for a given power output than would otherwise be
needed.
[0055] The embodiment of Figures 8A, 8B and 8C can
conveniently be regarded as an embodiment of a support
structure combining the proposals of Figures 6 and Fig-
ures 7, and it is in effect a "triplane" arrangement with
three wing-like platforms, a supporting platform 1, an in-
termediate platform 9 at the level of the turbine rotors 3A
(as in Figures 6A, 6B and 6C) and an upper platform 10
(as in Figures 7A, 7B and 7C). The main advantage of
this arrangement is greater structural strength, but at the
cost of extra drag and greater wake interference with the
rotors. However the aforementioned venturi effect will
compensate for this.
[0056] In the structures of the Figures 7A ,7B, 7C and
Figures 8A, 8B, 8C the upper platform 10 will generally
(but not necessarily) be smaller in chord length and cross-
section than the lower supporting platform 1 as the pre-
ferred embodiment, substantially as is shown in the var-
ious Figures 7A, 7B, 7C and Figures 8A, 8B and 8C.
[0057] It is also possible to add a further row of turbines
above the upper wing in locations with adequate depth
of water. In fact as many rows of turbines as can be ac-
commodated by the depth of the water column in relation
to their diameter is possible, even though the preferred
embodiment in most situations will be a single row as this
will be easier to access for maintenance, and involves
the simplest structural arrangements. This multi-layer op-
tion is not illustrated.
[0058] The same lifting arrangements shown in the

groups of Figures 2, 3, 4 and 5 may also be used for the
"biplane" and "triplane" configurations shown in groups
of Figures 6, 7 and 8.
[0059] Figures 9A and 9B schematically illustrate an
embodiment including a single planar surface or deck 1
carried by supports 2 involving lifting columns 2A the
same principle might equally be applied to configurations
with "biplane" or "triplane" arrangements such are shown
as in the groups of Figures 6, 7 and 8.
[0060] Figure 9A (in elevation when viewed from the
direction WF of the current), schematically shows the
support platform/deck system 1 lowered and operational,
whilst Figure 9B illustrates the platform/deck system
raised to the surface for maintenance. These Figures in-
dicates an arrangement in which a planar surface, plat-
form or deck 1 can carry a plurality of turbines 3 and in
this case it is supported in such a way that it does not
necessarily rely on buoyancy to lift it, but mechanical
means are provided through the use of hydraulic rams
or electric jacks or winches (not shown) to lift the entire
deck assembly complete with its array of turbines to the
surface. Buoyancy of the platform 1 may be used to sup-
plement the lift and thereby reduce the lifting forces need-
ed. It will be understood that these Figures 9A and 9B
clearly demonstrate the point that different methods may
be used to lift the planar surface or deck which carries
the turbines. It should also be noted that in the embodi-
ment illustrated by Figures 9a and 9B, the lifting columns
project above the water level at all times and are joined
by a horizontal structural member, the latter being an
optional addition.
[0061] Figures 10A and 10B are cross-sectional sche-
matic views through the main supporting platform or deck
1 of figure 1 or figure 6 (and as shown in all the other
preceding figures). Although in the preceding figures the
supporting platform or deck was shown as having a sym-
metrical, streamlined elliptical cross-section or profile,
the example in Figure 10A has an optional asymmetrical
cross-section in which it is more convex on the lower side
than on the upper side. The upper side may be slightly
concave as in the illustration, but the same principle will
apply if the upper side is either flat or less convex than
the lower side. Figure 10B shows an asymmetrical cross-
sectioned platform or deck in which the upper side is
more convex than the lower side.
[0062] Figure 10A and Figure 10B illustrate the flow of
water above and below the platform and deck in the form
of streamlines that would be followed by any particle in
the flowing water column.
[0063] In both figures, at cross-section "A-A" upstream
and to the left of the platform 1, the flow profile or velocity
gradient through the water column is typical of the unim-
peded current in a tidal stream, the sea, a river or an
estuary, where the fastest flowing water is in the upper
50% of the flow and where generally an exponential deg-
radation in velocity occurs in the lower 50% of the flow,
reaching zero where the water is in direct contact with
the bed (velocity being indicated in the figure by the length
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of the arrows where each streamline crosses the cross-
section in question).
[0064] The velocity profile through the water column
shown at profile "BB" illustrates how the water is already
influenced by the presence of the obstruction caused by
the shaped platform ; water flow will start to deflect up-
stream of any obstruction. Similarly the velocity profiles
at "CC" show the approximate velocity distribution imme-
diately above and below the platform or deck in the po-
sition where the turbines (3) are located. In effect, the
profiles at "BB" are intermediate between those for "AA"
and "CC".
[0065] The Figures 10A and 10B show the well known
effect that is developed from the laws of continuity in fluid
dynamics, that flow will accelerate if it needs to follow -a
longer path or if the cross section through which it flows
smoothly decreases, and vice-versa. Hence the stream-
lines are squeezed together and the flow accelerates
over the more convex side of an asymmetrical stream-
lined platform or deck and the flow decelerates and the
streamlines tend to be spread wider apart on the less
convex or the concave side. This is in fact similar to the
flow past a wing or hydrofoil and the accompanying effect
which is also well known is the fast moving fluid causes
a reduction in pressure while the slower moving fluid
causes a relative increase in pressure. The resulting
pressure difference across the streamlined platform is
similar to the effect of a hydrofoil or wing and generates
a force at right angles to the direction of flow, which is
effectively a Lift force, marked as "L" in Figures 10A and
10B. A drag force "D", much smaller than the lift force "L"
will also be generated in the direction of flow. These forc-
es need to be resisted by the supporting structure or the
tensioned moorings.
[0066] Figures 10A and 10B both show that the effect
of the asymmetrically shaped supporting platform or deck
is to produce a relatively uniform flow over its upper sur-
face, which will be slightly accelerated compared with
the free stream situation (as shown at position "AA") in
the case where the most convex side is uppermost (as
in Figure 10B) and slightly decelerated compared with
the free-stream situation when the most convex side is
downwards (as in Figure 10A).
[0067] By placing the turbine rotors in the space above
the asymmetrical supporting platform or deck (as shown
schematically in Figures 10A and 10B), it is possible to
make the flow through the rotors more uniform (which is
advantageous in terms of both efficiency and minimising
wear and tear on the rotors). It is also possible to either
increase or decrease the free stream velocity by a small
but potentially useful amount, depending on whether the
maximum convexity is faced upwards or downwards.
This is also partly achieved by causing the turbulent
boundary layer which occurs immediately above the bed
of the flowing water current to be kept as low and out of
the way of the turbine rotors as possible (Figures 10A,
10B and 10C). The boundary layer is caused by turbu-
lence where the flow interacts with the sea or river bed,

and in some cases if this is uneven or lacking in uniformity
the boundary layer can be quite thick and could cause
loss of performance and possible damage to the bottom
of turbine rotors if they were to penetrate this area of
highly disturbed flow.
[0068] Lastly the lift forces generated by the asymmet-
rical supporting platform or deck may be used to improve
its stability; in the case of Figure WA the platform could
be placed on compressive supports (or legs) and the
downwardly directed force L will in effect provide extra
down thrust to hold the platform securely onto the sup-
ports. In the case of Figure 10B the supporting platform
or deck might be buoyant and retained in position by ten-
sioned moorings and the lift force acting upwards will
tend to stabilise the platform by adding to buoyancy ef-
fects needed to maintain the tension in the moorings.
Since both the lift and the drag forces will be proportionate
to the square of the velocity of the current they will tend
to stabilise the system with significantly greater forces in
stronger currents, and the lift and drag components will
tend to stay proportionate.
[0069] As has been mentioned previously mentioned
the space below the platform or\deck is substantially
blocked as shown in Figures 10A and 10B by a suitable
obstruction (BL) sufficient to force most of the water flow
to rise and accelerate over its upper surface and through
the turbine rotors.
[0070] Figure 10C shows a modification of the embod-
iment given in Figure 10B, where the space below the
support deck or platform is additionally and almost com-
pletely blocked by an obstruction provided for this pur-
pose and marked (XX) leaving a slot or slots (12) for the
passage of water. It can be seen that the effect of this
obstruction (XX) is to force most of the flowing water col-
umn at point (AA) to rise and squeeze through a reduced
height of water column at (CC) where the turbine rotors
are deployed. The shape of the convex upper side of the
platform is such that the flow over the top is uniform and
accelerated.
[0071] The provision of the slot or slots (12) located
above the obstruction (XX) and immediately below the
deck or platform primarily serves to prevent the turbulent
boundary layer from interfering with the water flow over
the top of the deck or platform; basically the small flow
leaking underneath limiting the height of the boundary
layer by bleeding part of the main smoothly flowing
stream below the platform.
[0072] The advantage of the use of the slot or slots
(12) as shown in Figure 10C is that not only does it result
in more uniform and less turbulence in the flow through
the turbines, but also there is significant acceleration of
the flow which allows more power to be gained from
smaller turbines.

Claims

1. A flowing-water drivable turbine system, including a
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supporting structure including a deck or platform (1)
with elongate edge regions locatable at an elevated
horizontal position with respect to the bed (SB) of
the flowing water by deck or platform support means
anchored to the bed (SB) of the flowing water with
its elongate edge regions extending transverse to
the direction of the flowing water, the deck or platform
serving to mount an upstanding turbine assembly or
a plurality of turbine assemblies (3) in the flowing
water for operational co-operation with the flow of
water, characterised in that the deck or platform
(1) is of a streamlined cross section with the elongate
edge regions thereof rounded, in that the turbine
assembly or turbines assemblies (3) is/are so mount-
able to the deck or platform (1), in that the turbine
assembly or turbines assemblies and their associat-
ed rotors are located above the upper surface of the
deck or platform (1), in that the deck or platform is
so horizontally positioned relative to the bed (SB) as
to produce a space between the bed and the under-
side surface of the deck or platform (1) ; and in that
the space below the deck or platform (1) is substan-
tially blocked by an obstruction (X-X) in such manner
that the obstruction (X-X) leaves a small slot (12)
between the lower surface of the deck or platform
(1) being such as to enable a small proportion of the
water flow to be bled through slot (12) between the
deck or platform and the top of the aforementioned
obstruction (X-X), the arrangement being such as to
prevent any turbulent boundary layer created by the
presence of the deck or platform from being deflect-
ed over the top of the rectangular planformed deck
or platform (1), the arrangement being further such
that an increase in the mean water flow velocity
through the turbine rotors is obtained thereby im-
proving power output of the turbine(s) (3)

2. A flowing water drivable turbine system as claimed
in claim 1, and characterized in that the underside
of the deck or platform (1) to either side of the ob-
struction (X-X) is additionally obstructed by an ob-
struction (BL)

3. A flowing water drivable turbine system as claimed
in claim 1, or 2, and characterised in that means
are provided for enabling the deck or platform (1) to
be separated from its support means and displaced
between its operational location at which it is secured
to the support means anchored to the bed (SB) and
a second raised location adjacent to the (WL) of the
water whereby the turbine assembly or turbines as-
semblies (3) associated with the deck or platform (1)
can at least reach the surface of the water (WL).

4. A flowing water drivable turbine system as claimed
in claim 1, 2 or 3, and characterised by including
at least one additional deck or platform (10) of
streamlined cross-section arranged in "biplane" or

"triplane" form with each such deck provided with
means for supporting from its upper serve a turbine
assembly or turbine assemblies.

5. A flowing water drivable turbine system as claimed
in claim 4, and characterised in that each additional
deck or platform (10) is arranged to provide surface
parallel to the surface of the first mentioned deck or
platform (1) either at the level of the axes of the as-
sociated turbine assembly or turbine assemblies (3)
associated with the first mentioned deck or platform
(1), above the level of the said axes or a combination
of, at and above the level of the said axes.

6. A flowing water drivable turbine system as claimed
in claim 5, and characterised in that said additional
surfaces are of the same size, smaller or larger in
chord and in thickness than the first mentioned deck
or platform.

7. A flowing water drivable turbine system as claimed
in any one of the preceding claims 1 to 6, and char-
acterised in that the first mentioned deck or plat-
form of streamlined cross-section has an asymmet-
rical streamlined cross section in which there is
greater convexity on one surface thereof as com-
pared with that of the other surface to the extent that
the upper and lower surfaces are convex, with one
more so that the other.

8. A flowing water drivable turbine system, as claimed
in any one of the preceding claims 1 to 6, and char-
acterised in that the first mentioned deck or plat-
form (1) of streamlined cross-section has an asym-
metrical streamlined cross-section in which there is
greater convexity on one surface compared with the
other to the extent that one surface is convex and
the other surface is either substantially flat or con-
cave, the arrangement being such as to accelerate
the flow over the more convex surface in such man-
ner as to reduce velocity shear through the rotor or
rotors.

Patentansprüche

1. Wasserströmungsgetriebenes Turbinensystem mit
einer Tragstruktur, die ein Deck oder eine Plattform
(1) mit länglichen Randbereichen aufweist und die
mittels Deck- oder Plattform-Haltevorrichtungen,
welche an dem Bett (SB) des strömenden Wassers
verankert sind, relativ zu dem Bett (SB) des strömen-
den Wassers an einer erhöhten horizontalen Positi-
on platzierbar ist, wobei sich die länglichen Randbe-
reiche des Decks oder der Plattform quer zu der
Richtung des strömenden Wassers erstrecken, wo-
bei das Deck oder die Plattform dazu dienen, in dem
strömenden Wasser eine oder mehrere aufrechtste-
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hende Turbinenvorrichtungen (3) zwecks betriebs-
mäßiger Zusammenwirkung mit der Wasserströ-
mung zu montieren,
dadurch gekennzeichnet, dass das Deck oder die
Plattform (1) einen stromlinienförmigen Querschnitt
hat, wobei die länglichen Randbereichen des Decks
oder der Plattform gerundet sind, dass die Turbinen-
vorrichtung oder die Turbinenvorrichtungen (3) der-
art an dem Deck oder der Plattform (1) montierbar
ist/sind, dass die Turbinenvorrichtung oder die Tur-
binenvorrichtungen und die an ihnen befestigten Ro-
toren über der oberen Fläche des Decks oder der
Plattform (1) angeordnet sind, dass das Deck oder
die Plattform horizontal relativ zu dem Bett (SB) der-
art platziert ist, dass ein Raum zwischen dem Bett
und der Unterseitenfläche des Decks oder der Platt-
form (1) gebildet ist, und dass der Raum unterhalb
des Betts oder der Plattform (1) durch ein Hemmnis
(X-X) im Wesentlichen blockiert ist, derart, dass das
Hemmnis (X-X) einen kleinen Spalt (12) zwischen
der unteren Fläche des Betts oder der Plattform (1)
belässt, welcher derart ausgebildet ist, dass ein klei-
ner Anteil des Wasserstroms durch den zwischen
dem Deck oder der Plattform ausgebildeten Spalt
(12) und die Oberseite des besagten Hemmnisses
(X-X) tritt, wobei die Anordnung derart ausgebildet
ist, dass jede turbulente Grenzschicht, die durch die
Präsenz des Decks oder der Plattform erzeugt wird,
daran gehindert wird, über die Oberseite des recht-
eckigen, flach ausgebildeten Decks oder der Platt-
form (1) hinaus deflektiert zu werden, wobei die An-
ordnung ferner derart ausgebildet ist, dass ein An-
stieg der mittleren Geschwindigkeit des die Turbi-
nenrotoren durchlaufenden Wasserstroms erzielt
wird, wodurch die Ausgangsleistung der Turbine(n)
(3) verbessert wird.

2. Wasserströmungsgetriebenes Turbinensystem
nach Anspruch 1, und dadurch gekennzeichnet,
dass die Unterseite des Decks oder der Plattform
(1) zu jeder Seite des Hemmnisses (X-X) zusätzlich
durch ein Hemmnis (BL) versperrt ist.

3. Wasserströmungsgetriebenes Turbinensystem
nach Anspruch 1 oder 2, und dadurch gekenn-
zeichnet, dass Vorrichtungen vorgesehen sind, um
zu ermöglichen, das Deck oder die Plattform (1) von
seiner/ihrer Tragvorrichtung zu trennen und zwi-
schen seiner/ihrer Betriebsposition, in der es/sie an
der mit dem Bett (SB) verankerten Tragvorrichtung
gesichert ist, und einer zweiten, angehobenen Po-
sition nahe der Wasseroberfläche (WL) des Was-
sers zu versetzen, wodurch die Turbinenvorrichtung
oder die Turbinenvorrichtungen (3), die mit dem
Deck oder der Plattform (1) verbunden ist/sind, min-
destens die Oberfläche des Wassers (WL) erreichen
können.

4. Wasserströmungsgetriebenes Turbinensystem
nach Anspruch 1, 2, oder 3, und dadurch gekenn-
zeichnet, dass mindestens ein zusätzliches Deck
oder eine Plattform (10) mit stromlinienförmigem
Querschnitt vorgesehen ist, das/die in "Zweiebe-
nen"- oder "Dreiebenen"-Form angeordnet ist/sind,
wobei jedes derartige Deck mit Vorrichtungen ver-
sehen ist, um an seinem oberen Bereich eine Tur-
binenvorrichtung oder Turbinenvorrichtungen auf-
zuhängen.

5. Wasserströmungsgetriebenes Turbinensystem
nach Anspruch 4, und dadurch gekennzeichnet,
dass jedes zusätzliches Deck/jede zusätzliche
Plattform (10) derart angeordnet ist, dass es/sie
Oberflächen bildet, die parallel zu der Oberfläche
des ersten erwähnten Decks oder der Plattform (1)
angeordnet sind, und zwar entweder auf der Ebene
der Achsen der zugehörigen Turbinenvorrichtung
oder Turbinenvorrichtungen (3), die an dem ersten
erwähnten Deck oder der Plattform (1) befestigt ist/
sind, oder über der Ebene der Achsen, oder als Kom-
bination von Anordnungen auf und über der Ebene
der Achsen.

6. Wasserströmungsgetriebenes Turbinensystem
nach Anspruch 5, und dadurch gekennzeichnet,
dass die zusätzlichen Oberflächen die gleiche Grö-
ße haben, oder kleiner oder größer in Tiefe oder Dik-
ke als das erste erwähnte Deck oder die Plattform
sind.

7. Wasserströmungsgetriebenes Turbinensystem
nach einem der vorhergehende Ansprüche 1 bis 6,
und dadurch gekennzeichnet, dass das erste er-
wähnte Deck oder die Plattform mit stromlinienför-
migem Querschnitt einen asymmetrischen stromli-
nienförmigen Querschnitt hat, der an einer Fläche
im Vergleich zu der anderen Fläche eine größere
Konvexität hat, derart, dass die obere und die untere
Fläche konvex sind und die eine stärker konvex als
die andere ist.

8. Wasserströmungsgetriebenes Turbinensystem
nach einem der vorhergehende Ansprüche 1 bis 6,
und dadurch gekennzeichnet, dass das erste er-
wähnte Deck oder die Plattform (1) mit stromlinien-
förmigem Querschnitt einen asymmetrischen strom-
linienförmigen Querschnitt hat, der an einer Fläche
im Vergleich zu der anderen Fläche eine größere
Konvexität hat, derart, dass eine Fläche konvex ist
und die andere Fläche im Wesentlichen flach oder
konkav ist, wobei die Anordnung derart ausgebildet
ist, dass der Strom über die stärker konvexe Fläche
so beschleunigt wird, dass die Schergeschwindig-
keit durch den Rotor oder die Rotoren hindurch re-
duziert wird.
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Revendications

1. Système de turbine pouvant être entraîné par l’écou-
lement d’eau, comportant une structure de support
incluant un pont ou une plate-forme (1) avec des
régions de bord allongées pouvant être situées à
une position horizontale élevée par rapport au lit (SB)
de l’écoulement d’eau par des moyens de support
de pont ou de plate-forme ancrés dans le lit (SB) de
l’écoulement d’eau, ses régions de bord oblongues
s’étendant transversalement à la direction de l’écou-
lement d’eau, le pont ou plate-forme servant au mon-
tage d’un ensemble de turbine vertical ou d’une plu-
ralité d’ensembles de turbine (3) dans l’écoulement
d’eau pour une coopération opérationnelle avec
l’écoulement d’eau, caractérisé en ce que le pont
ou la plate-forme (1) est d’une section transversale
profilée, ses régions de bord oblongues sont arron-
dies, en ce que l’ensemble de turbine ou les ensem-
bles de turbine (3) est/sont aptes à être montés sur
le pont ou la plate-forme (1), que l’ensemble de tur-
bine ou les ensembles de turbine et leurs rotors as-
sociés se situent au-dessus de la surface supérieure
du pont ou de la plate-forme (1), en ce que le pont
ou la plate-forme est positionné horizontalement re-
lativement au lit (SB) de manière à produire un es-
pace entre le lit et la surface au côté inférieur du pont
ou de la plate-forme (1); et en ce que l’espace en
dessous du pont ou de la plate-forme (1) est sensi-
blement bloqué par une obstruction (X-X) de telle
manière que l’obstruction (X-X) laisse subsister une
petite fente (12) entre la surface inférieure du pont
ou plate-forme (1) qui est apte à permettre à une
petite proportion de l’écoulement d’eau de passer à
travers la fente (12) entre le pont ou la plate-forme
et le dessus de l’obstruction mentionnée cidessus
(X-X), l’agencement étant conçu pour empêcher que
toute couche limite turbulente créée par la présence
du pont ou de la plate-forme soit déviée sur le dessus
du pont ou plate-forme rectangulaire de forme plane
(1), l’agencement étant en outre tel qu’une augmen-
tation dans la vitesse d’écoulement d’eau moyenne
à travers les rotors de turbine soit obtenue en amé-
liorant ainsi la puissance utile de la ou des turbines
(3).

2. Système de turbine pouvant être entraîné par l’écou-
lement d’eau selon la revendication 1, et caractérisé
en ce que le côté inférieur du pont ou de la plate-
forme (1) vers l’un quelconque des côtés de l’obs-
truction (X-X) est additionnellement obstruit par une
obstruction (BL).

3. Système de turbine pouvant être entraîné par l’écou-
lement d’eau selon la revendication 1 ou 2, et ca-
ractérisé en ce que des moyens sont prévus pour
permettre que le pont ou la plate-forme (1) soient
séparés de leurs moyens de support et déplacés en-

tre son emplacement opérationnel auquel il est fixé
aux moyens de support ancrés dans le lit (SB) et un
deuxième emplacement relevé adjacent au (WL) de
l’eau, par quoi l’ensemble de turbine ou les ensem-
bles de turbine (3) associés au pont ou à la plate-
forme (1) peuvent au moins atteindre la surface de
l’eau (WL).

4. Système de turbine pouvant être entraîné par l’écou-
lement d’eau selon la revendication 1, 2 ou 3, et ca-
ractérisé en incluant au moins un pont ou plate-
forme additionnel (10) d’une section transversale
profilée agencée selon une forme de "biplane" ou
"triplane", chaque pont précité étant muni de moyens
pour supporter par son serveur supérieur un ensem-
ble de turbine ou des ensembles de turbine.

5. Système de turbine pouvant être entraîné par l’écou-
lement d’eau selon la revendication 4, et caractérisé
en ce que chaque pont ou plate-forme additionnelle
(10) est agencé pour réaliser une surface parallèle
à la surface du premier pont ou plate-forme mention-
né (1) soit au niveau des axes de l’ensemble de tur-
bine associé ou des ensembles de turbine (3) asso-
ciés au premier pont ou plate-forme mentionné (1),
au-dessus du niveau desdits axes, ou une combi-
naison de, à et au-dessus du niveau desdits axes.

6. Système de turbine pouvant être entraîné par l’écou-
lement d’eau selon la revendication 5, et caractérisé
en ce que lesdites surfaces additionnelles sont de
la même taille, plus petites ou plus grandes en corde
et en épaisseur que le premier pont ou plate-forme
mentionné.

7. Système de turbine pouvant être entraîné par l’écou-
lement d’eau selon l’une quelconque des revendica-
tions précédentes 1 à 6, et caractérisé en ce que
le premier pont ou plate-forme mentionné d’une sec-
tion transversale profilée présente une section trans-
versale profilée asymétrique dans laquelle il y a une
plus grande convexité sur une de ses surfaces en
comparaison avec celle de l’autre surface jusqu’à
l’étendue ou les surfaces supérieure et inférieure
sont convexes, l’une plus que l’autre.

8. Système de turbine pouvant être entraîné par l’écou-
lement d’eau selon l’une quelconque des revendica-
tions précédentes 1 à 6, et caractérisé en ce que
le premier pont ou plate-forme mentionné (1) d’une
section transversale profilée possède une section
transversale profilée asymétrique dans laquelle il y
a une plus grande convexité sur une surface com-
parée avec l’autre jusqu’à l’étendue où une surface
est convexe et l’autre surface est soit sensiblement
plate ou concave, l’agencement étant conçu pour
accélérer l’écoulement sur la surface plus convexe
de manière à réduire le cisaillement de vitesse à tra-
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vers le ou les rotors.
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