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ABSTRACT: An underwater glider makes it easy to explore a wide area with low power. However, an underwater glider is difficult to use for
rapid collection, because the surfacing location cannot be predicted after a dive. Thus, simulation research is needed to predict the swimming path.
In this paper, based on research, a linearized equation is derived for the drag coefficient at each angle of attack by assuming the boundary
conditions for the Slocum underwater glider and performing a computational flow analysis.
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Table 1 The Specifications of Slocum underwater glider’s 3D model

Specification
Size 1939.9 x 988x 4022 mm
Weight 50 kg
Volume 0.0490 m3
Center of mass X=0.19, Y= 2.08, Z= 849.4 mm

Moment of inertia I, =8108.969 I,~0523 I.=-0.256
(Taken at the center I,=0523 I, =8121.730 I, =96.460

of mass) =025 I,,=96460 I,362.149

Center of
location

Rudder

Rear exposure Sensor
AY device

Fig. 1 Designed 3D model based on actual size of the Slocum
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Density: 1030 kg/m?

Flow velocity: 0 m/s

Depth: 1000 m

Viscosity coefficient: 1.08 x 10-* Pa-S
Temperature: 15 °C

Fig. 2 Boundary conditions of underwater glider at the cruise submerged operation

lvsis s ® Space 1: 16 x 7 x 7m
ysis size ® Space 2: 12 x &2m
® Space 1 min: 2 10*m, max 4 x 10'm
Mesh size ® Space 2 min: 2 X 10*m, max 1 x 10'm
e Glider model max: min: 2 x 10*m, max 4 x 10°m

Fig. 3 Mesh deisgn for computational fluid analysis & specifications of mesh
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Table 2 Result value of each angle of attack(AOA)
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Value
Items ) Notes
Pressure[Pa] Velocity[m/s]
Min -0.00133 ~
AC?,A Voltex flow at rear
0 Max 0.0631 1.52
Min -0.00141 ~
AOOA Voltex flow at rear & wings
5 Max 0.0633 1.65
Min -0.00141 ~
AO? Voltex flow at rear & wings
+5 Max 0.0635 1.66
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Fig. 4 Conputational flow analisys results at AOA of 0°
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Fig. 5 Conputational flow analisys results at AOA of -5°
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Fig. 6 Conputational flow analisys results at AOA of +5°
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Table 3 Result value of projection area & drag coefficient at each 022+ . . .
AOA | [ © Drag Coeff.(>09
1 — fitted curve(>0°)
AOA Drag force [N] Projection area [m?] Drag coefficient o : ﬂﬁﬁﬁ 1
+5° 8.422046 0.077493 0.166332 il :
+3° 7.130134 0.064802 0.168395 1
+1° 6.888378 0.052165 0.202098 by :
0° 6.684474 0.046724 0.218952 :
10 7086405 0053336 0203341 o !
-3° 7.397042 0.066971 0.169042 017} :
-5° 8.82913 0.080947 0.166932 [ . . ‘ . ! ‘ . . ‘ :
-5 4 3 -2 1 0 1 2 3 4
9T}, o)Al 4F Zelolr Bwre7te] Wsle] W A %o W Fig. 8 Curve fitting result about drag coefficient
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