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Numerical Study on Juncture Vortex of Submarine’s Sail
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ABSTRACT

In this paper, the juncture vortex flow around the submarine’s sail is studied using a
computational fluid dynamics method. In order to validate the applied method, the juncture vortex in
front of a cylinder is calculated and compared with the measured data at first. Then, the juncture
vortex of a three-dimensional hydrofoil with constant foil sections is also computed. Using the
numerical grids with different grid densities, the required grid density to obtain the accurate prediction
is investigated. When the preliminary studies are accomplished, the geometry of the sail of German
Type 209-1400 diesel submarine is imitated and the juncture vortex analyses for the full-scale sail are
performed. This paper discusses the mechanism of eliminating the juncture vortex in the end

According to the computed results, the vortex can be obviously eliminated by installing a slope with
30 ~ 40 degree in front of the sail.
Keywords: submarine, sail, juncture vortex, computational fluid dynamics
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