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In this paper, the initial behavior of an underwater
vehicle with ahead propeller was estimated by using
modeling and simulation (M&S) technique. For the
simulation of the vehicle dynamics, the hydrodynamic
coefficients of the body, including the drag, were
estimated. And the thrust generated by vehicle were
also modeled to construct its dynamic model. Using the
developed model, the effects of variations in the center
of gravity and launch velocity on the initial behavior
were analyzed. This study can contribute to the design
and performance prediction of underwater vehicle with
similar configurations.
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(a) Aft propeller type (Gavia AUV)

(b) Ahead propeller type

Fig. 2. Configuration of underwater vehicles
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Table 1. Drag coefficient according to geometry

Geometry Drag coefficient

(Cp)

Hydro—foil (2D) b 0.04

Sphere ID 0.5

Cube } 1.05
m—

Gavia AUV (aft propeller) m 0.37

Infinite cylinder 1.2
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Table 2. Drag reduction factor for cylinder

L/D X
2 0.58
5 0.62
10 0.68
20 0.74
40 0.82
CD =K- CDoo (CDoo = 1.2) (14)
FIATd FEAS Tl == RAH A
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Table 3. Hydrodynamic coefifcients for vehicle

Coefficients Value

Xi -0.0013
Xulu) -0.8200
Zi -0.0138
Zu -0.0485
M, ~0.0011
M, -0.0103

<
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