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Context
• Upcoming installation of first tidal power farms
in highly turbulent tidal flows
• The seabed roughness is expected to play a
major role in the generation of large vortices
that disturb the power production (Fig. 1)

Methods

• Simulation of tidal flows in large-eddy simulation (LES) with
the lattice Boltzmann method (LBM)
• Applied to the most energetic conditions (5 m.s-1)
• Detailed bathymetry (from the SHOM, resolution = 1 m)
• Powerful computational means (168 processors, 6 days)
• Focus on the impact of the seabed roughness

Fig. 1: Large boil at the sea surface of the Raz
Blanchard tidal site (courtesy L. Furgerot).

Spatial variability of turbulence
• Near the sea surface, the turbulence
concentrates on narrow areas (Fig. 3)

Fig. 2: LES of the Raz Blanchard tidal site.

What are the characteristics of turbulence generators?
• Elongated seabed landforms oriented perpendicular to the
flow such as landforms (1), (2), (4) and (7) are identified as
turbulence generators (Fig. 5)
• Other turbulence generators, such as landforms (3), (5), (6) and
(8) are difficult to characterise (Fig. 5)

Fig. 3: Turbulence production at a 15 m depth.
• This turbulence originates from the
seabed and rises in the water column
• Near the seabed, the landforms
generating turbulence can be identified
(Fig. 4)

Fig. 5: Seabed landforms identified as turbulence generators in Fig. 4.
The flow comes from the left side of the images.

Conclusions
•
•
•
•
Fig. 4: Velocity variance 3 m above the seabed.
Mercier and Guillou, 2021, The impact of the seabed
morphology on turbulence generation in a strong
tidal stream, Physics of Fluid 33(5):055125.

Turbulence generation is highly variable in space
LES are, to date, necessary to identify the seabed turbulence
generators over a wide area
Elongated landforms perpendicular to the flow are suspected
to generate powerful vortices threatening tidal turbines
More results in Mercier and Guillou (2021)

Perspectives
•
•

Impact of the turbulence on tidal turbines
Impact of waves on turbulence

