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This work presents a large-eddy simulation of the flow over an array of flexible rods
exhibiting the monami phenomenon — a coherent waving motion of the structures [1].
Figure 1 illustrates the collective deflection of canopy patches with darker tones cor-
responding to larger instantaneous reconfiguration. When equipped with piezoelectric
elements, this oscillatory deformation of the rods could provide a low-maintenance source
of energy for autonomous electronic devices, complementary to previous concepts of such
energy-harvesters. The latter commonly exploit the vortex-driven flow past an obstacle
2], wave or tidal flow [3], or turbulence generated in a rough boundary layer [4]. Having
modeled the blades as Cosserat rods, we are able to deduce motion-related data necessary
to assess the potential of this flow scenario.
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Figure 1: Visualization of the artificial model canopy consisting of equally distributed strip-shaped
flexible rods in a turbulent flow, corresponding to an experimental setup of [5]. The channel-height-
based Reynolds number is Rey = 42000, the Cauchy number is Ca = 17. Shown are the instantaneous,
streamwise velocity component u and the canopy deflection at an arbitrary instant in time.
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