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An Experimental Study of the Submerged Depth Effect
on the Manoeuvrability in a Horizontal Plane of an Underwater Vehicle
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Dept. of Naval Architecture and Ocean Engineering, Seoul National University”
Abstract

In this paper, horizontal manoeuvrability of an underwater vehicle near free surface was
investigated. Planar Motion Mechanism(PMM) tests were performed at the shallow depth
within 4.5 times of vehicle's diameter. Hydrodynamic coefficients related to the horizontal
movement were estimated from the measured data using Least Square(LS) method and
analyzed at each submerged depth. Furthermore, horizontal dynamic stability, trajectory of
turing and zigzag test were investigated for the various depths. As underwater vehicle is
positioned nearer to the free surface, forces increase and moment decreases. Tested
model was found to be stable only at the depth 0.5 times of vehicle's diameter.
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Fig. 1 Coordinate system
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Table 1 Principal dimensions

L 0.74(m)
B 0.086(m)
D 0.086(m)
Mass 1.9(kg)
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Fig. 2 Submerged depth of underwater
vehicle
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3.4 H8H 2FAIE(Calibration Test)
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OI1AM,
Z : 6X1 Measured voltage vector [V]
L : 6X1 Force and Moment vector
[kaf, kgfxm]
© ! 6X6 Calibration matrix

Table

2.2578 —0.078 —0.446
0.0655 4.0820 0.0549
0.3469 — 3.299 1.5643
—0.237 0.1592 —9.943
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Table 3 Test conditions of HPMM

g = AN 8 = A
MEAIE| = Z[n/s] [1, 1.25, 1.5, 1.75, 2
o e - 0, 2, +4, 16, +8,
AEAE | Ag2[dea] | 10710 £16. 120
sensqn | EOIE S degl | 10, 14, 17, 20
SN | =g 0.156, 0.2206,
S2AE | Fh+[H] 0.2705, 0.322
asye EZ[m] 0.36
=6Ka | =q 0.156, 0.2206,
SENE | FD=[He] 0.2705, 0.322
eI 0.36
e = A A2
ZEAIE - 0.156, 0.2206,
F 0= [He] 0.2705, 0.322
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Table 4 Effect of wave making resistance

H/D| 0.5 1.5 2.5 3.5 4.5
Re 0.81 0.53 | 0.35 | 0.23 | 0.15
H/D| 5.5 6.5 7.5 8.5 9.5
Re 0.10 | 0.06 | 0.04 | 0.03 | 0.02
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Fig. 8 Sway force from staic drift test

] 0
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Fig. 7 Yaw moment from staic drift test
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Table 5 Estimated stability Indices

FEM/O) |05 ] 1525|3545
Stability | Lv |0.0540.366|0.560(0.5610.514

Lever | I, 10.143]0.093|0.064|0.0710.062
MEFIES 0 X X X X
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