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ARTICLE INFO ABSTRACT
Article History: Increased use of Autonomous Underwater Vehicles (AUVs) caused an increase in
Received: 14 Apr. 2015 their design sensitivity. The subject of most of AUV design studies was on drag

Accepted: 21 Feb. 2016

reduction, ease of handling and their stability. Adequate design and prediction of the

behavior of these vehicles requires an accurate estimation of corresponding

hydrodynamic derivative loads. In this study, Hydrodynamic derivatives of the AUV

Keywords:

Hydrodynamic Derivatives have been estimated using numerical and semi empirical methods. First, using a
CFD numerical method based on CFD, hydrodynamic derivatives related to the body of the
Numerical-Empirical Method Hydrolab500 have been estimated by applying pure heave and pure pitch oscillatory
PMM Test movements, and then, with the aid of semi empirical formulas, hydrodynamic

derivative values of hydrofoils have been added. To validate the results, Planar
Motion Mechanism (PMM) experimental test has been carried out using water tunnel
tests. The validation results show that combining CFD method and semi empirical
method is efficient in the calculation of hydrodynamic derivatives and is able to
estimate these coefficients with reasonable accuracy. Using this method, the
computational cost of detailed design has been reduced.
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1- AUV: Autonomous Underwater Vehicle
2- Hydrodynamic Derivatives
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4- Added Mass Coefficient
5- PMM: Planar Motion Mechanism
6- CFD: Computational Fluid Dynamics
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9- RANS: Reynolds Averaged Navier-Stokes
10- Fluent

11- Pure Sway

12- Yaw

13- Dynamic Mesh

14- Pure Heave

15- Pure Pitch

16- Validation

17- Verification

18- Body-Fixed Coordinate
19- Earth-Fixed Coordinate
20- Navier-Stokes

21- Reynolds Stress

22- Turbulent Viscosity

23- Realizable k — ¢

24- Standard k — ¢

25- Dissipation Rate

26- Eddy Viscosity

27- Rotating Oscillation Zone
28- Linear Oscillation Zone
29- Deforming Zone

30- Wake

31- Length Scale

32- Turbulent Intensity

33- Roll

34- Surge

35- Standard Wall Function
36- SIMPLE

37- First Order Upwind

38- Second Order
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