[ Downloaded from marine-eng.ir on 2025-10-22 ]

[ DOI: 10.61882/marineeng.21.46.2 |

J. of Marine Eng. Vol. 21, Iss. 46, 2025. (15-29)

Journal of Marine Engineering

Journal homepage: marine-eng.ir

Numerical Simulation of Cavitating Subsurface Hydrofoil at High Froude
numbers

Ghazal Taghinia?

. Ali Esmaeili?”

1 MSc Student, Ferdowsi University of Mashhad; ghazal.taghinia@mail.um.ac.ir
2 Assistant Professor, Ferdowsi University of Mashhad; aliesmaeili@ferdowsi.um.ac.ir

ARTICLE INFO

Article History:
Received: 13 Dec 2023

Last modification: 17 Feb 2025

Accepted: 27 May 2025

Available online: 29 May 2025

Article type:
Research paper

Keywords:
Hydrofoil
Cavitation

Free surface effect

Supercritical open channel flow

CFD

ISSN: 2645-8136

ABSTRACT

As an autonomous underwater vehicle (AUV) moves near the free surface, it gives
rise to distinctive wave patterns on the sea's surface and fosters the formation of
bubbles around its body. The influence of free surface and bubble formation at high
system velocities significantly affects the performance of the vehicle and requires
further investigation. To numerically simulate wave patterns and partial cavitation
bubbles, the submerged body was modeled using the NACA hydrofoil series. By
altering the geometry, angle of attack, immersion depth, and cavitation number,
variations in the wave amplitude and bubble shape were examined. As the submerged
body approaches the sea level, the presence of the free surface becomes more
significant, resulting in an increased wave amplitude. Additionally with decreasing
submersion depth lift and drag coefficients decrease and decreasing cavitation number
results in an expansion of the cavitation volume, consequently reducing the amplitude
of the free surface wave.
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