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1. TIDAL FLOW VARIATION AND HOW WE MEASURE IT
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, Symmetrical The current direction at energic tidal sites typically matures over the period

of a tidal cycle, flowing in from a certain direction and waning out another.
Therefore, TECs with no/limited yawing capabilities will be positioned to
face the predominant flow direction, the impact of not facing perpendicular
to the varying flow direction is examined and presented in this study.

= Tidal test sites suffer from both current magnitude
75 and current direction variations. Tidal energy
o0 converter (TEC) developers deploy their device under
the influence of a site characterisation carried out by
Acoustic Doppler Current Profilers (ADPCs) [1].
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TEC misalignment from PFA at each 30min interval
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These instruments provide current velocity and e _
directionality data to inform developers on turbine _aa0p £
w0 placement and orientation. 5o ‘ 5
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” = Some tidal characteristics make this procedure more = | . 5 & o

RS - 7 complex due to the nature of the flow direction at the g S B [N S
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5 tidal flow has been quantified previously [2,3]. I "
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3. MISALIGNMNET METHOD II = e 4. IMPACT ON DIFFERENT TECs
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= The measured velocity for the power . . Three TEC concepts are chosen that occupy
curve Is described below if the TEC different regions in the water column:

capture area Is perpendicular to the

e L1 e " Flow direction varies at different depths in

the water column,

= TEC operating characteristics determine
how misalignment from the principle flow
impacts the performance quality,

= QGreater variation in flow direction is
located close to the seabed due to
bathymetry and seabed friction;
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= |n circumstances of misalignment (a # :
0) the discrepancy must be accounted E y
for. The inflow velocity (at the TEC g 30 B Sams ot
location) and TEC capture area will § ol ' B Wane Down Flow Directior
now be a component of the free stream & r . 5
velocity as described by the following: Ty ' -T
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5. QUANTIFYING MISALIGNMENT 6. WHAT DOES THIS MEAN

e Approaching Flow ° TEC at Principle Flow Angle
- Mean Flow at TEC ‘ Mean Flow with TEC at Principle Flow Angle
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o = AEP differs from = 0.83% from flow directional 3
@
= spread (assumed TEC is facing the principle flow), 5
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400 F e this increases to = 12% when the TEC is positioned 5 22 iW 250 kW TEC
el g off-axis by up to 15°, i ® ;888 ::w IEE ®
i = Active yaw systems can aid TEC concepts when T ool |
L = . O
208 they operate beneath the rated velocity to ensure = -
maximum energy is captured — above the rated
o , | | capacity the TEC can still operate at maximum 88 | ' ' ' ' ' '
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