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ARTICLE INFORMATION ABSTRACT

Original Research Paper In the present research, hydrodynamical and aerodynamical characteristics of a high-speed planning
Received 07 December 2016 hull are studied using computational fluid dynamics. Simulations are three-dimensional, considering a
Accepted 13 January 2016 two-phase turbulent flow. To obtain sinkage and trim of the hull, two degrees of freedom is assumed for

Available Online 13 February 2017 it. Rigid body dynamic equations and governing equations of the fluid are coupled using 6DOF solver

and dynamic mesh technique. Based on the available experimental results, simulations of the aimed

ﬁfgf‘s’gggd hul high speed hull are performed in the linear velocity range of 0.9-8.31 m/s. Comparing the present
two-phase flow numerical results with the experimental data shows that maximum average error for resistance, trim and
degree of freedom sinkage in different velocities does not exceed 10%. This shows the accuracy and proficiency of the
step current model. Mesh independency of solutions is studied for all velocities and the results are reported

based on the most suitable mesh. At the end, the effect of applying steps on reducing the drag and
improving stability of the hull is investigated for several states in one and two steps. Finally, the most
optimized state is introduced and related results are given. Results show that applying steps to the
mentioned high speed hull reduces the overall resistance by 11%.
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Table 1 Constant coefficients in turbulence equations [16]

0, = 0.85 02 = 1.0
0,1 =05 0,2 = 0.856
B = 0.075 B, = 0.0828
a, = 0.55 a, = 0.44
a, =031 B*=0.09

® pressure inlet
® pressure outlet
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V =6.800 m/s

Fig. 8 Depth of created wake profile at the rear of the high speed hull
in at different velocities
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Fig. 10 Wet surface of the planning hull at different velocities
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Table 4 Characteristics of applied steps to the hull
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Fig. 11 Side view of planning hulls with steps
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Fig. 9 Wake profile around the high speed hull at different velocities
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Fig. 14 Resistance vs. time for different states in V = 8.310 m/s
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Table 5 Comparison of states 2 and 4 with no-step hull
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