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catamaran at different sea state conditions.

1. Aim of the work.
The aim of the work is the exploration of the potential of hydrofoils to damp the longitudinal
oscillations (heave and pitching) of fast catamarans. The idea is to retrofit existing fast
catamarans by foils to improve the seaworthiness. Various previous investigations showed that
the foils have positive influence on seaworthiness. In the Master thesis by Ivan Popov [2] done at
LeMoS in 2015 was shown that an optimal foil can reduce the acceleration by 20 percent. The
questions to be answered in this study are as follows:
 What is the optimal foil configuration?
 How big is the influence of foils on the accelerations and oscillation amplitude at different
sea states?
 What is influence of foils at calm water conditions?
 Is it worth economically to retrofit the existing catamarans?
The following model should be developed
 Simulation of 3DOF dynamics using the hydrodynamic model based on the concept of
added mass. The model is well described in [1] and [2].
2. Development of the model.
The model [2] should be extended to take the wave influence and hydrofoil into account.
Description of the extensions is given below (see also [2]).
2.1 Modelling of forces due to incident waves
The wave ordinate is inserted into the formula for the ship submergence (see page 10 [1]):
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The wave number K, frequency and wave amplitude A can be found from relations

The formulae (8) and (9) from [1] are modified to take the waves into account as follows:

Forces due to waves are calculated from the formulae
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2.2 Forces on hydrofoils
Slope on angle of attack is corrected to account for the free surface effect according to formula

Derivative

is calculated from

Where λf is the aspect ratio.
Force on foils

can be just added to the hull forces determined from the model [1]. The influence of the hull is
neglected. The moment on the hydrofoil is equal to the force multiplied by the arm.
Additionally, the model [1] should be extended by consideration of added mass and resistance
of hydrofoils. The method for added mass can be developed using the book [3].
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3. Working steps
1.
2.
3.
4.
5.
6.
7.

Overview of the literature.
Analysis of the model [1].
Development of the code.
Development of the model [1] to take the waves and hydrofoils into account.
Consideration of the hydrostatic forces in the model [1]
Design of optimal foil configuration.
Report
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