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Abstract - In this paper, the captive model test of submerged body using RA test was carried out at the Square Basin. The target model
is a submarine with four different types. For the comparison between theory and measurement, hydrodynamic coefficients are calculated
according to the described method and compared with RA measurements on Submarine models. in addition, horizontal stability index of
underwater vehicle was checked.
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Fig. 2 Coordinate System: Right-handed System
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Table 1 Test Condition

Division Specification
Ly =2m., 8=017m. D =02m
Model (Submarine Type 1-4) &gy = —017m(from midship)
mass = 38.9kg(with water)
Test Speed 2.0m/s
Reynolds number 3.5118 > 1¢°
Radius of Arm 8m. 11lm, 14m
Test Depth (H/D) 1.5, 60
Drift Angle (3 0° ~ #15° (Intervals : 3°)
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Fig. 3 Mechanism of the Rotating Arm test
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Table 2 Test Parameters
R(m) U(m/s) r(deg./sec) r'(LYR)
14 2.0 0.143 0.143
11 2.0 0.182 0.182
8 2.0 0.25 0.25
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Table 3 Hydrodynamic derivatives (Y Force, N Moment)

A= - V! v’ N N
[}L‘ID) '}-‘pe v T v -r
Type 1 | -0.05123| 0.00489]| -0.00805| -0.00144
5o |_Dwpe2 | -0.0S3I[ 0.00585| -0.00884] -0.00319
‘ Type 3 | -0.05301| 0.00506 | -0.00847 | -0.00249
Type 4 | -0.05415| 0.00374| -0.00705| -0.00%5
Theoretical Cal. -0.02267 | 0.00459 | -0.01048 | -0.00343
(Type 1)
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Harizontal Dynamic Stability (G, )

Type 1 Type 2 Tvpe 3 Type 4

Fig. 4 Horizontal stability according to each type

Table 4 Horizontal dynamic stability result for types

A= (HD) Type 1 Type 2 Type 3 Typed
6.0 -0.01241 0.53469 0.245083 0.473663
Theoretical
cal 0.985168
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