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Abstract

The basis of planing vessels motion is the use of low drag force to lift force. One of the main
goals in the design of planing vessels is to reduce the hydrodynamic resistance and achieve
higher speeds. For this purpose, using a hydrodynamic correct analysis is an important step.

In this study, a three-dimensional model of computational fluid dynamics is presented using a
finite volume discretization on a structured network to study the flow pattern under the body
of COUGAR model in different modes. Therefore, for the numerical simulation of COUGAR
model, the commercial software of the ANSYS-CFX has been used. The VOF method was
used to study the distribution of two fluid phases and free surface modeling. Thus, the
fundamental equations governing the flow of fluid around the cougar model are solved and
the distribution of velocity and pressure in the computational domain will be obtained.

In these simulations, the model is considered constant and the fluid moves. Simulations at
trim angles of 1,2 and 3 degree and drafts of 10.7, 11,77 and 12/84 cm (equivalent to weights
9.5, 10.5 and 11.5 tons in the main vessel) and three speeds of 8.52, 11.5 and 14.95 meters per
second (35, 50 and 65 knots for the main vessel) is done. The Studied geometry is two-steps
cougar model. The length of the second step is three different distances from the aft and
values 34, 38.5, and 43 cm. Thus, the exact results of the vessel hydrodynamic resistance, the
pressure distribution on the body, the waveform and the lifting force will be obtained for all
three bodies. For verification, the independence of the network as well as the validation of the
results with the laboratory model is carried out. Comparison of the simulation results with the
experimental results of the 38.5 cm model, which was tested in the Persian Gulf National
Laboratory, is in good agreement. The maximum error rate for drag of two-step vessel at a
speed of 11.5 m / s is 12.4% and satisfies the experimental results. Studies show that in a
loading and constant velocity, the vessel drag increases with the increase of the second step
length from of aft vessel.
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