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Infinite length hydrofoil analysis near the free surface

Shariati, S. Khalil. Mousavizadegan, S. Hossein*

Department of Maritime Engineering, Amirkabir University of Technology, Tehran, Iran

Abstract

The hydrodynamic coefficients are obtained from the wing section theory reference books in
the submarine conceptual design stage. These coefficients should be coorected when the
vehicle is moving near the free surface. Based on the assumption of potential flow, a
computer program has been developed to calculate the coefficient of hydrofoils with various
sections in near the free surface using boundary element method. The results of computations
comply with experimental and numerical results in the fully submerged and near the free
surface conditions.

Keywords: Hydrofoil, free surface, lift, potentional flow, boundary elementmethod.

Figure 1- The analysis conditions

Figure 2- Coordinate system and the anlysis conditions

Figure 3- Stagnation points in ideal flow analysis

Figure 4- Stagnation points with kutta condition

Figure 5- Hydrofoil section

Figure 6- Discretization of hydrofoil section

Figure 7- Pressure distribution around NACA 0012 hydrofoil with ziro angle of
attack

Figure 8- Pressure distribution around NACA 0012 hydrofoil with  angle of
attack 10

Figure 9- NACA 0012 lift coefficient at various angle of attack

Figure 10- Lift coefficient for hydrofoil with various camber

Figure 11- Lift coefficient for hydrofoils with diffrent position of max. thickness

Figure 12- Lift coefficient for NACA 0012 to NACA 0018 symmetric hydrofoils

Figure 13- Pressure distribution around NACA 4412 hydrofoil

Figure 14- Pressure distribution around NACA 4412 hydrofoil with angle of
attack 5~

Figure 15- Free surface elevation for moving NACA 4412 hydrofoil calculated
by code

Figure 16- Free surface elevation for moving NACA 4412 hydrofoil

*Corresponding author E-mail: hmousavi@aut.ac.ir

A



