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Introduction

Aims and objectives

Identifying the optimum heave and pitch motion resulting in
maximum thrust remains a challenging task in the marine industry.
Preliminary results of a parametric study of a flapping foil conducted
using an in-house developed-solver [1], are presented. This 2-D
numerical model needs to fidelity represent the interactions between
the fluid and the hydrofoil.

The prime objective is to demonstrate the capacity of the model
to efficiently and accurately resolve the optimization problem of a
moving hydrofoil, submerged in an incompressible fluid with
ambient flow velocity U∞ = 0 and 0 < Re < 20x103. The novelty
of this study compared to previous studies already undertaken,
e.g., [2] is that the model can work with a static fluid.

Cases studied

Model validation
Comparison of plots of lift and drag coefficients for different angles of attack

(a) Heave motion h(t)=H cos(ωt)
(b) Pitch motion θ(t)= P cos(ωt)
(c) Coupled pitch and heave motions [4]
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The fluid is static
The hydrofoil is subject to pitch θ(t) and heave h(t) motions

Validation of the model using lift and drag coefficients results from a

The hydrofoil has three degrees of freedom in translation along x and

previous study [3] for various angles of attack of the hydrofoil.

y axes and in oscillation about z

For the case presented, we have a fixed hydrofoil, a flow velocity

Range of pitch and heave used 0<ω<1 Hertz, 0.2<P<0.35 radian and

U∞ = 1m/s and Re=103

Vortices snapshots at four time steps 100,
400, 600 and 800ms for Re=0, P/H=5 and
ω=1Hz

0.03<H<0.06 meter for U∞ = 0

Results
Reversed von Kármán vortex street vortices are observed. This

Graphs of the position of the
hydrofoil for various
parameters

gives rise to a velocity surplus in the wake of flapping foil and
this in turn creates thrust.
The model enables to fidelity observe the wake pattern, the
thrust generation and the interactions between the hydrofoil and
the fluid.
Within this range, thrust is increased by an increase of
frequency and a decrease in P/H amplitude ratio (graphs of the
position of the hydrofoil along x axe for two cases on right) .

Conclusion
The preliminary results show that the model enables to correctly observe the interactions
between the flapping foil and an incompressible fluid at ambient flow velocity U∞ = 0 and
0 < Re < 20x103. It is then possible further study the thrust generation with various
hydrofoils and possibly flexible versions in order to find the parameters driving thrust
generation.
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