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Numerical study of the effect of interceptor on the longitudinal
stability of Mono-hull high speed craft

Ali Ashrafipour!, mohammad Moradi?

1 Bachelor of Marine Mechanics, College of Navigation, Imam Khamenei Maritime University
2 Faculty of Sciences, Imam Hossein (AS) Officers and Guard Training University,
mohamad.moradi0932@gmail.com

Abstract:

High speed crafts by planning hull suffer from longitudinal imbalance or porpoising due to the lack of lift control
systems. One of the lift control systems is interceptor, which is used as a piece attached to the craft to create
balance and trim control. This piece is attached vertically in the stern that is very effective and efficient. Its effect
on the lift force and the craft resistance is such that it can adjust the center of pressure to the center of mass and
control the craft trim. In this paper, the hydrodynamic performance of a craft in the presence of an interceptor as
well as without an interceptor is analyzed based on the computational fluid dynamics (CFD) methods. Craft
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simulation and interceptor addition were done by Rhino software. Numerical simulation and numerical analysis
and analysis of the results were performed by STAR CCM + software. The modeled craft has two degrees of
freedom in the direction (heave and pitch) and is solved using the overset method. The results presented in this
paper include flow distribution on the craft floor, pressure distribution, trim and drag. The results show that the
craft in the presence of the interceptor with a height of 1 mm at a speed of 8 meters per second has the best
performance, constant trim and good resistance and will be without porpoising. Compared to a craft without an
interceptor whose performance is not suitable, it will suffer from longitudinal instability. The results obtained in
both cases will be compared with the laboratory model and tested in the Persian Gulf traction basin. [9] The
results show the effect of better craft performance with the interceptor.

Keywords:
high speed crafts, porpoising, longitudinal stability, resistance, trim, lift, interceptor
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INDEX CASE SIZE

1 LOA 2640 mm

2 LCG 791mm of
transom

3 VCG 184 mm

4 LBP 2368mm

5 Ca 0.5

6 Mass 86kg

7 )\ 0.08585 mm*

8 Draft(forward) 186.45 mm

9 Draft (transom) 89.81 mm

10 Statics trim 2.34 deg

11 Design draft 146.57 mm

12 beam 551.9 mm

13 Cv 0-4.29

14 Fro 0-2.35
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