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Fish and swimmers in general exhibit a wide variation in amplitudes and frequency, but have been
found to follow a general scaling law defined by Swimming number which captures the relation between
these two parameters and the swimming speed and swimmer length (Gazzolal). While this scaling law
defines the product of these two parameters, the exact selection of each individually is not clearly defined.
The swimmer must choose a gait which maximizes propulsive efficiency, while permitting it to obtain a
reasonable speed within the limits of its muscular capacity. This research looks at the influence of the
imposed frequency, amplitude and wavelength of the traveling wave used to propel a 2D anguilliform
swimmer on its propulsive efficiency. Comparison of the obtained Swimming number relations are com-
pared with those presented in (Gazzolal). The rigid body motions of the swimmer are resolved in forward
and transverse motions utilizing ARA, a finite element structural solver as a rigid body solver and coupled
to an unsteady 2D thin vortex panel code with a wake particle method. The coupling between these two
is accomplished using a quasi-monolithic FSI coupling (Durand2). Results of this coupling were compared
to those of a coupling of ARA with a 2D URANS fluid solver. It was found that the viscous drag acting
on the body strongly determines the behavior of the scaling law and must be included in some form to
successfully reproduce the correct behavior. To this end, a drag force equivalent to that of a Blasius flat
plate was included to account for this force, leading to the correct Reynolds number and Strouhal number
behavior.

Références

1. M. Gazzola , M. Argentina, & L. Mahadevan, Scaling macroscopic aquatic locomotion PNAS vol. 112, 2015.

2. Durand, M., Leroyer A., Lothode, C., Hauville, F., Visonneau, M., Floch, R., Guillaume, L., 2014. FSI
investigation on stability of downwind sails with an automatic dynamic trimming. Ocean Engineering.
90 :129-139.

@© Non Linéaire Publications, Avenue de I’Université, BP 12, 76801 Saint-Etienne du Rouvray cedex



