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Numerical Investigation of Dynamic Stability of an AUV
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ABSTRACT

In order to determine the stability of underwater robots, their governing differential equations of motion in vertical and
horizontal planes should be investigated. For horizontal plane stability, using Routh stability criterion, four
hydrodynamic coefficients, including derivatives of the lateral force and vertical moment with respect to sway and
angular velocity are required. These coefficients are usually measured in a towing tank with rotating arm experimental
facilities. In present work, these coefficients were calculated for an AUV, using computational fluid dynamics. Towing
of the model, with various drift angles, in a towing tank and also rotation of the model in a rotating arm are simulated
numerically, to obtain the required coefficients. The coefficients were then used to investigate the stability of the robot
in horizontal plane and to determine the effect of control surfaces on the robot's stability.

Keywords: Hydrodynamic Coefficients, Stability, Drift Angle Test, Rotating Arm Test, Computational
Fluid Dynamics
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9- Roll

10- Philips

11- Pure Sway

12- Simonsen

13- Bellevre

14- Computational Fluid Dynamics (CFD)
15- Routh Stability Criterion
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1- Autonomous Underwater Vehicle (AUV)
2- Hydrodynamic Coefficients

3- Towing Tank

4- Free Decay

5- Rotating Arm

6- Plannar Motion Mechanism (PMM)

7- Rhee

8- Coning Motion Device (CMD)
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3- Surge Force
4- Yaw Moment
5- Rudder
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1 -Straight Line Stability
2 -Directional Stability
3 -Positional Motion Stability
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1- Level of Stability
2- Stability Margin
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1 - Reynolds Stresses

2 - Shear Stress Transport (SST)
3- Turbulence Intensity

4- Free Slip
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