0ot
0
oot

=
332-338, Aug. 2017

>

ShEdssl=2x £
‘ Journal of Advanced Navigation Technology J. Adv. Navig. Technol. 21(4):

¢

~

SHAPALEHS D213t S-ZO0RIH] ISISAIAR M7 L M3

Design and Experimental Study of a Launch and Recovery System
for an Underwater Tow-fish with Consideration of Sea State
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[Abstract]

Launch and recovery system(LARS) is required to perform an USV-based underwater exploration. Through the analysis of the
requirements according to the scenario of underwater exploration, the mechanism of LARS and the conceptual design of the
mechanical parts of LARS are carried out. In addition, a USV motion can be induced due to environmental disturbances such as
waves, so the detailed design of LARS for recovering the underwater tow-fish stably in consideration of the USV motion is
performed. To verify the performance of launch and recovery operations, LARS and test bed were developed. The results show

that the proposed LARS can stably launch and recovery an underwater tow-fish.
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1. Moving to target area
- fixing a tow-fish body

3. Launching operations
- driving a eylinder and a winch
- release a tow-fish
- self-launching by the tow-fish's weight

2. Arriving in target area
- power on
- condition check

2 A

- driving a winch and a cylinder
- recovery a tow-fish
- fixing a tow-fish body

2

6. Go to next target area
- fixing a tow-fish body

g 2.
Fig. 2.
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Fig. 3. LARS design through the requirement analysis.
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Table 1. Specifications of the LARS.

Specifications Parameters
Length 225m
Breadth 0.42 m
Depth 0.71 m

Launching Angle 34.0 deg.
Mass 90 kg
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Placement of the LARS in the USV.
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Table 2. RMS of heaving, pitching, rolling according to
the speed of USV.

O SLA
2. 2T

eed 1kn 2kn 3 kn 4kn 5kn
Heave
RMS | 02195 | 02344 | 02443 | 02917 | 02689
(m)
PUChRMS | ) 1004 | 20597 | 20507 | 25193 | 23633
(deg)
R‘Egef\)’ls 30273 | 25556 | 25556 | 33380 | 2.6692
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] b) Add a triangular board
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Fig. 7. Adding a triangular board to avoid locking
phenomenon.

a) Locking phenomenon

(b) The head of underwater
tow-fish enters LARS
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Fig. 10. Test result in the wave basin.

(a) Initial condition

(c) The body of underwater
tow—fish enters LARS
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Fig. 11. Test result in the circulating water channel.
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) Flow velocity: 3kn
(pltch angle: 50deg.)

) Flow velocity: 4kn
(pitch angle: 65deg.)
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