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Research on the Oblique Towing Test of the Manta Type UUV.
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ABSTRACT : In this paper, 6-DOF motion equations of UUV ( Unmarned Undersea Vehicles) are derived Moreover, the hydrodynamic
maneuwvering derivatives are found from the oblique towing tests of the 2m Manta type UUV model.
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Fig. 1 Perspective view of Manta—type UUV.



Table.1l Principal dimensions of Manta—type UUV.

Item Dimension Remarks
Length 120 m
Breadth 44 m
Fuselage Height 12m
disp. Vol | 31.88 m®
centroid | 6.333 m |distance from nose
Upper |root chord| 20m
vertical | tip chord | 0.45 m
plate span 1.0m
Lower [root chord 0m
vertical | tip chord 35 m |contains vertical rudder
plate span | 097 m
Horizontal | root chord| 1.0 m
rudder | tip chord 08 m |NACAQ008 section form
(47 span 10m
Vertical chord 05 m
rudder span 06 m

2 A AE Fig. 13 Table. 19 AAE weld 58
EAE 1/69 £Hor 2dg AAs N, 2y AL
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£ Epoxy® PE(T#H, Under—Coating) 3+ ¥ 4~53] it
2 38t

22 M- EY]

42 ERY

Fig. 2 Oblique model test equipment.
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Fig. 4 6—component dynamometer.

Fig. 5 Dynamic DC strain amplifier
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Table. 2 Conditions of the model test.

Parameters
A £=(U,) 1.0 m/sec
gols= +(R,) 1.75 % 108
Bx A= | UUvEdel £88 0.77m el 943
¢= 0°~ £10° (A¢p=5°)
A2 gl 0= 0°~ +10° (A9 =5°)
= 0°~ +10° (Ayp=5°)
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Fig. 7 Towing test of UUV.

42 ALeH Al

AANEE B3l U&= [, § 1.0 m/s E 33 AFFAl
1) Case 1 (¢=0° Series )

Roll Z+& 0° 2 3133y, Pitch Z¥ Yaw Z& Zzt

—10° ol +10° 2 5° & WIA7IEN ZHAE A3t
6ReE 23,

Fig. 8 The variation of the angle at ¢=0° series.
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Fig. 9 The variation of the angle at § =0° series.
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Fig. 10 The variation of the angle at 1) =0° series.
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Fig. 11 Oblique Towing Test of UUV (Y Force)
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Fig. 12 Oblique Towing Test of UUV (N Moment)
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Fig. 13 Oblique Towing Test of UUV (Y Force)
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Fig. 14 Oblique Towing Test of UUV (N Moment)
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Fig. 15 Oblique Towing Test of UUV (Y Force)
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Fig. 16 Oblique Towing Test of UUV (N Moment) »
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Fig. 13} Table. 1 H<Ql UUV 249 A3AEL S8 T
A FAY v|Al= Table. 3 YVERATLH

a8y £ dFeA 39 AAEL UUV 289 A%
Ao ZRYH 0.1 m T 6EFAIE A HA¥ S &3
s Ed 39 9 Fre ZAE LA AHA
Baseline S 2 5-€] 0.135m o] Yz},

Table. 3 The hydrodynamic derivatives result of the
oblique towing test.

Surge Sway Heave
X,, |-001558745) Y, |-0.25569756| Z, | 0.05195799
X, | 010622219] Y, | -00085458] Z, | 0.18706832
X,, |-0.00923463] Y,.' | 0.00152828| Z,’ | -0.55938459
X,, |-000751184| Y.., | 021156224 Z, | -0.20435160
X, | 0.11039679| Youw | 0.01953400] Z, | 0.12962159
Y, | -0.01962974
Y., | 030671499
Roll Pitch Yaw
- K, | -006857004] M, |-0.00288206] N, |-0.08300116
K, | 002861499 M, |-000080282] M, | -0.00634453
K, | 007278611] M, | 0.11066101] N,, | 008895570
K, |-010868190, , N,, | 0.00378606
K, | -0.02013004 N, | 001668234
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