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ABSTRACT: Autonomous Underwater Vehicles (AUV's) provide an important means for collecting detailed scientific information from the ocean
depths. The hull resistance of an AUV is an important factor in determining the power requirements and range of the vehicle. This paper describes a
design method that uses Computational Fluid Dynamics (CFD) to determine the hull resistance of an AUV under development. The CFD results reveal
the distribution of the hydrodynamic values (velocity, pressure, etc.) of an AUV with a ducted propeller. This paper also discusses the optimization of
the AUV hull profile to reduce the total resistance. This paper demonstrates that shape optimization in a conceptual design is possible by using a
commercial CFD package. Optimum design work to minimize the drag force of an AUV was carried out, for a given object function and constraints.
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Table 1 Section of the Nozzle-NACA profile (NACA 6721)

Thickness 21 % of wing chord (Length of chord = 1)
Position 0.7  Position of max camber (0-1)
Camber 006 % of wing chord (Length of chord = 1)

Section of A-A

Fig. 1 An initial design of the AUV
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Fig. 3 Overview of the pre-processing for a CFD analysis
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Table 2. Principal conditions of numerical computation
Water tank size 7,000 x 3,000 x 3,000 mm’

k-& model, Shear stress
transport (SST)

3atm (depth of 30 m)
8.73 x 10°~6.11 x 10°

Turbulence model

Reference pressure

Reynolds number

Maximum radius of the AUV~ 250 mm

Maximum length of the AUV~ 2,000 mm

Angle of attack of the nozzle  0°~20° (Design variable)
132,308~158,611

Total no. of elements (nodes)
(30,685~45,303)

No. of Tetrahedra
No. of Prisms, Pyramids

Maximum 153,878
Max. 1,313, Max. 3,420
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