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Wake Studies
In the near future tidal turbines are expected to be
contributing part of the base load in the UK energy mix.
A detailed knowledge of wake development is a key
aspect in the development of tidal energy for a number
of reasons. Primarily, the wake of a device may have
an effect on any downstream device, reducing power
output and increasing fatigue loading for turbines
deployed in arrays. The change in flow characteristics
due to a turbine may also have environmental
consequences, such as the scouring of the sea bed, or
an impact on animal and plant habitats.

Experimental Work
This project seeks to build a detailed picture of the wake
of a scale model turbine through experimental testing,
and use that data to build simple computational array
models. Work has been done to characterise the flow in
the channel, to provide a datum with which to compare
the wake of the turbine. A simple rotor will be placed in
a flow channel, and a velocimeter used to take point
measurements of velocity downstream (as seen left).
Measurements will be taken with variations in tip speed
ratio, rotor solidity and channel turbulence. A contra
rotating device will also be tested.
Preliminary data shows the wake leaves a footprint of
increased turbulence intensity, as can be seen above.
The empty channel flow is non uniform, and between
3-10% turbulent, which may be similar that of the sea
state.

Future Work
A large amount of raw data requires effective data
analysis, and the techniques necessary to do this must
be chosen carefully. Statistical analysis tools will be
employed to ascertain the accuracy and reliability of the
results, drawing out the useful information.
The development of a quality data set will allow the
construction of a simple mathematical approximation of
a turbine wake. Basic array configurations will then be
modelled, perhaps leading to further knowledge on the
optimum array spacing. An optimised general layout of
an array will lead to a higher yield of power capture.
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