a guide to aquatic renewable energy technologies

Tidal stream
Energy Source
Like tidal range impoundment plants, tidal stream technologies
rely on the tides created by the gravitational pull of the moon
and sun on the seas. However, where tidal impoundment
uses the rise and fall of sea level and the potential energy
of heads of water trapped in a basin, tidal stream uses the
kinetic energy of the currents flowing in and out of tidal areas.

Resource Location
Tidal stream resources are generally largest in
areas where a good tidal range exists, and where
the speed of the currents are amplified by the
funnelling effect of the local coastline and seabed,
for example, in narrow straits and inlets, around
headlands, and in channels between islands.

Key energy processes are shown over
the landscape below.

Where a tidal stream flows over
a ridge, overfalls can form.

Where the seabed is
rough, turbulence can
be created forming
upwelling and downwelling areas.
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Downstream of a restriction in a tidal
current, eddies form where the flow direction
reverses.

Where waves meet
tides, extremely
turbulent seas can
develop.
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E x is t i n

In ideal conditions, a tidal stream
flows smoothly with laminar flow.
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OPEN HYDRO - TEST INSTALLATION
WWW.OPENHYDRO.COM

The strongest currents in a tidal
stream form in different places when
the tide floods and ebbs Ð the Ôsweet
spotÕ of universally strong tides is
therefore quite limited.

SEAGEN AT STRANGFORD LOUGH
WWW.MARINETURBINES.COM

Technology Scale and Deployment Arrangements
Tidal Stream technologies are modular designs which may be sized to match the
power demand and conditions in various tidal locations. They may be installed
as single devices or as an array of several devices in order to intercept a greater
area of the resource. Projects may have capacities in the range of a few hundred
kilowatts for single device installations, to several gigawatts in multiple-device
tidal stream power plants.

SWAN TURBINE
www.swanturbines.co.uk

History and Development

Technology Types
Tidal stream technologies Ð which are
types of kinetic energy devices are designed to harness the kinetic energy
of flowing water in tidal areas. The
technologies can generally also be used
to harness the kinetic energy in rivers
and ocean currents. However, while the
devices used in rivers and ocean currents
need to operate in one direction only,
those used in tidal streams need to
operate in bi-directional flows. Research
and development in this emerging field
has led to the design of several types of
device to capture this energy:

Tidal stream energy conversion devices are
a recent technology to emerge within the
aquatic renewable energy industry.

Horizontal Axis Turbines Ð These
devices work in much the same way as a
conventional wind turbine, and some look
very similar in design. A turbine is placed
in a tidal stream which causes the turbine
to rotate about a horizontal axis.
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The power carried within tidal streams has
been known of since the earliest days of
seafaring. However, it is only recently, with
the development of offshore engineering
technologies and the drive to find new,
renewable energy resources, that tidal
stream energy has become a technically
feasible option.

Vertical Axis Turbines Ð These
devices use the same principle as the
horizontal axis turbines, only with a different
direction of rotation. A turbine is placed in
a tidal stream which causes the turbine to
rotate about a vertical axis.

Developments of tidal stream technology
began in the early 1990s, and by the
beginning of the 21st century a wide range
of designs were being proposed, developed
and tested.

Reciprocating Hydrofoils Ð These devices have one or more hydrofoils attached
to an oscillating arm. The oscillation motion used to produce power is due to the lift
created by the tidal stream flowing either side of a wing. This motion can be used to
drive a hydraulic system to produce useful power.
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Venturi Effect Devices Ð These are funnel-like devices which direct the water
flow through a constricted section of a duct, increasing the water velocity and decreasing
the pressure. The resultant flow can drive a turbine directly, or the induced pressure
differential in the system can drive an air turbine.
WAVE ROTOR
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