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The use of the step form in the bottom of the vessel, if it is designed and implemented
correctly and in its appropriate position, is one of the effective factors in reducing
resistance and increasing stability in high speed vessels. The presence of a step in the
bottom of these types of vessels creates a flow separation, and this reduces the wet
surface on the hull and as a result reduces the drag force on the body and also reduces
the dynamic trim. In this study, a design space was created by making changes in
three input parameters. The input parameters include the linear speed of the vessel, the
distance of the step from the stern of the vessel and the change of the height of the
step in the width of the vessel. The present studies have been investigated using
computational fluid dynamics simulation combined with the response surface method.
Computational fluid dynamics simulation was done by STAR CCM software. Also,
the experiment design method and the Box-Benken method were used to select the



http://dx.doi.org/10.52547/marineeng.18.37.105
https://dor.isc.ac/dor/20.1001.1.17357608.1401.18.37.9.4
http://marine-eng.ir/article-1-942-fa.html

[ Downloaded from marine-eng.ir on 2025-11-05 ]

[ DOR: 20.1001.1.17357608.1401.18.37.9.4 ]

[ DOI: 10.52547/marineeng.18.37.105 ]

Gl g g 5 (Slwlne DYl Sslios jloslital L jloaly 9,055 jslid (Soualindgjoud Jolow 16 laeSs Lo e o (Aoxi el

samples and the Kriging model was used for the response level process. Genetic
algorithm and screening method have also been used to find optimal points. The
investigated output parameters include drag and lift force on the body of the vessel
and overall trim of the vessel. The results of the sensitivity analysis on the input
parameters show that the vessel speed is the most influential parameter on the values
of the output parameters. The results of the investigation show that with increasing
speed, the force on the body increases continuously. As the angle of the deadrise
increases, the amount of lift force decreases, which is not continuous and is somewhat
constant at high deadrise angles. Also, with the increase of the current speed, the trim
value decreases. But these changes are different in different angles. Trim amount
increases with the increase of deadrise angle. The reason for this is better ventilation
in this case. Also, the results show that the amount of trim decreases with the increase

of the step distance from the stern.
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