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A Study on Changes in Appendage Design for Improvement of Dynamic Stability
of Manta—type Unmanned Undersea Vehicle

Jun-Young Bae”, Kyoung-Ho Sohn"*, Hyeong-Ki Kwon" and Seung—Keon Lee™
Korea Maritime University”, Pusan National University™
Abstract

Proposed Manta—type Unmanned Undersea Vehicle(UUV) turned out to have the tendency
of dynamic instability in vertical plane, and moreover to have that of so strong dynamic
stability in horizontal plane as to cause another problem in turning motion due to negative
value of sway damping lever. The authors discussed the changes in appendage design for
improvement of dynamic stability of UUV in vertical and horizontal planes. As a result, the
dynamic stability in vertical plane was improved by increasing the area of horizontal stern
planes, and the dynamic stability in horizontal plane was also improved by removal of lower
vertical plate and by adjusting the area and position of upper vertical plate simultaneously.

#Keywords: Unmanned undersea vehicle{201&4A), Dynamic stability in vertical plane(£2® SoHN4H),
Dynamic stability in horizontal plane(+=E2 S0OtE4), Changes in appendage design(£I1S &3 #H&)
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Table 1 Principal dimensions of Manta-type

uuv
ltem Dimension
Fuselage
length L=120m
breadth B=444
height D=12mnm
disp. vol. v = 31.88 43
centroid 6.333 4 (from nose)
Upper vertical plate
root chord 20 m
tip chord 0.45
span 1.0 m
Lower vertical plate
root chord Om
tip chord 35m
span 0.97 m
Horizontal plane
root chord 1.0m
tip chord 0.8 m
span 1.0m
Vertical rudder
chord 0.5m
span 0.6 m
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Fig. 1 Drawings of Manta-type UUV
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Fig. 2 Coordinate system and notation
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Case b5

Fig. 3 Variation in dynamic stability index in
vertical plane with parameter of appendage
changes
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Fig. 4 Variation in dynamic stability index in

horizontal plane with parameter of
appendage changes
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